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Abstract

Fathers can be an important source of support for children. However, in South Africa, many children do

not reside with their biological father and little is known about fathers’ involvement in children’s care. A

questionnaire that reliably measures fathers’ involvement and is adaptable to varied residential arrange-

ments would facilitate future population-level research. We explored whether children who reside with

their biological father have better health than children whose fathers live elsewhere. We also assessed

whether a questionnaire adapted from surveys in the United States would reliably measure South African

fathers’ involvement in caring for infants. With data from the 1998 Demographic and Health Survey,

we used multilevel logistic regression to estimate associations between father-child co-residence status

and four child health outcomes: breastfeeding for ≥6 months; immunization completeness; recent acute

respiratory infection; and recent diarrhea. We found that children with non-co-resident fathers were not

at higher risk of these health outcomes. As part of a separate longitudinal cohort study in the Western

Cape, we had a sample of mothers complete questionnaires about their infants’ fathers’ care involve-

ment when infants were 2 weeks, 16 weeks and 6 months old. Using Item Response Theory models we

estimated the distribution of the fathers’ levels of involvement in five hypothetically distinct modes of

care. We used total information functions to assess the precision of father involvement estimates. Most

fathers were reportedly spending time with infants, doing routine care activities and providing finan-

cially. Fewer fathers were involved in important care decisions or doing household chores. For most

fathers in the sample, the questionnaire gave precise estimates of involvement in three modes of care:

Accessibility, Direct Caregiving, and Practical Support for Mother. In contrast, items measuring Mate-

rial Provisioning and Responsibility gave imprecise estimates for the majority of fathers. Our findings

reinforce existing evidence that co-residence status is an inadequate proxy for care involvement. Future

population-level research into fathers’ influences on children’s health should directly measure fathers’

care practices. With further validation, the questionnaire assessed in this study could be used to measure

the more direct modes of infant care.
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Chapter 1

Introduction

Rates of child and infant mortality in South Africa are high relative to those of countries with similar

per capita gross domestic product [1]. In addition, South Africa is one of the few countries where

the under-five mortality rate has declined little over the last decade [2, p. 30]. Various data sources

suggest that reductions in infant and child mortality observed over the latter half of the 20th century

were halted and somewhat reversed during the 1990s. The Inter-agency Group for Child Mortality

Estimates at the United Nations Children’s Fund estimate that the under-five mortality rate was 60.8 per

1000 live births in 1990, rose to a high of 80.3 per 1000 in 2003/4 and had declined to 52.9 per 1000

by 2010 [1]. The increase during the 1990s is thought to be the result of increasing HIV prevalence

and deteriorations in health care quality. The decline during the latter half of the 2000s coincides with

implementation of a national programme for preventing mother-to-child transmission of HIV, so is likely

partially attributable to reductions in vertical HIV transmission [2, p. 30][3, p. 62].

Approximately one fifth of child deaths occur during the neonatal period (first four weeks of life),

one half between one and twelve months of age, and the remainder between one and five years of age [3,

p. 64]. The dominant causes of death vary somewhat by age-group but, outside of the neonatal period,

HIV/AIDS and respiratory and gastrointestinal infections cause most deaths. National death notification

statistics for 2007 suggest that intestinal and respiratory infections directly caused as many as one third

of the deaths of children aged one month to four years old [3, p. 65]. However, these statistics are known

to underestimate the percentage of deaths having HIV/AIDS as an underlying cause. Statistical models

and demographic surveillance sites, which are more sensitive to the contribution of HIV-infection, sug-

gest that this may be the single largest cause of child deaths, accounting for around 35% [2, p. 31][3,

p. 66]. Malnutrition is another important underlying cause, with around 60% of children who die in

hospital reported to be underweight (greater than two standard deviations below mean weight-for-age)

and half reported to be severely malnourished (greater than three standard deviations below the mean)

[3, p. 66]. HIV infection and malnutrition compromise children’s immune system function, thereby

increasing their susceptibility to, and the severity of, common infections. In addition, illnesses, par-

ticularly infections, increase children’s risk of malnutrition by reducing their dietary intake and/or by

disrupting their physiological nutrient utilization [4, p. 18]. In this way, the majority of child deaths in

South Africa result from the synergistic effects of malnutrition and infectious illnesses.

The relatively high average child mortality rate conceals large inequities in the distribution of child

mortality risk across the South African population. The South African Demographic and Health Survey,

a national household survey conducted in 1998, generated some of the most detailed data available to

describe these inequities. It documented that the under-five mortality rate was 65% higher in non-urban
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children than in urban children, 200-400% higher among Black children than among children in other

population groups, and 250-300% higher among children whose mothers had completed no education

than among those whose mothers had completed secondary school or some post-secondary education.

There was also a two-fold difference in under-five mortality between provinces with the highest and

lowest rates [5][6].

There is a clear imperative to reduce child mortality and to increase equity in child health in South

Africa. It is likely that multifaceted strategies will be necessary to achieve improvements [7][2]. Some

strategies may focus on improving accessibility and quality of health services. The post-Apartheid

government has demonstrated a commitment to improving maternal and child health by investing in

new primary-level clinics and by removing user fees for services at primary- and district-level facilities

[7]. Nevertheless, there are large discrepancies between well-resourced and poorly-resourced areas of

the country in the coverage of key maternal and child health interventions (e.g.: proportion of births

occurring in a medical facility and proportion of children fully immunized) [8, 2]. The government-

funded public health sector is also grossly under-resourced relative to the for-profit private sector, which

draws a disproportionate percentage of health professionals into providing care to a wealthy minority

of the population [9, p. 1027]. An example of one important health service intervention would be to

ensure that all HIV-infected pregnant women and their babies are offered vertical HIV transmission

prophylaxis [2, p. 37].

However, the existence of long-established, even widening, socioeconomic inequities necessitates

additional interventions outside of the health care system. Recognizing the central importance of fam-

ilies in mediating and moderating the causes of child mortality, some authors have recommended that

interventions ought to focus on strengthening and supporting families [10]. HIV, as an infection trans-

mitted between family members during their most intimate interactions, has highlighted the potential

gains to be achieved by focusing on families, rather than individuals, in efforts to prevent HIV trans-

mission [11]. Families are also of central importance for achieving adequate child nutrition and for

preventing and treating common childhood illnesses.

Over the past couple of decades, there has been growing awareness internationally of the need to bet-

ter integrate men into efforts to promote reproductive- and child-health. Prior to this, most interventions

tended to target women [12, 13]. In one sense, this approach was justified because, in many cultures,

child birth and caring for young children were traditionally the responsibility of women. However, it

has also been problematic because it ignores the reality that, in most societies, men have more power

than women in decisions related to family members’ wellbeing [14]. Ignoring the importance of the role

played by men may have limited the reach and effectiveness of many of these interventions. In addition,

the orientation of reproductive health services towards women tended to reinforce the perception among

men that utilization of these services should be the responsibility of their female partners [12, 13].

This awareness has been part of a wider ideological shift in the field of international development

around the necessity to actively involve men in efforts to achieve gender equity. This position was

first crystallized in a major way in the plan of action adopted at the 1994 UN-sponsored International

Conference on Population and Development. The plan of action included explicit objectives to “...en-
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courage and enable men to take responsibility for their sexual and reproductive behaviour...” and to

promote “...equal participation of women and men in all areas of family and household responsibilities,

including family planning, child-rearing and housework....” [14] The goals of this plan of action were

twofold: to improve the health of women, children and men as worthy outcomes in their own right, and

to obtain more equal involvement of men in family planning and childcare as paths to achieving gender

equitable societies.

Achieving the above goals holds clear promise for improving infant and child health in South Africa.

For example, as described above, HIV infection is a major contributor to child mortality. Maternal HIV

death is a also significant risk factor for subsequent child mortality [15]. Including women’s partners

in antenatal HIV testing and counselling could prevent horizontal transmission among couples in which

one parter is infected and the other is not. Research in sub-saharan Africa has also demonstrated that

participation of male partners in prevention of mother-to-child transmission services is associated with

lower risk of HIV transmission to children [16]. Furthermore, dominant gender norms in South Africa

have been implicated as root causes in some of the most pressing public health concerns in the country.

By legitimizing men’s physical and sexual dominance over women, these patriarchal norms promote

high rates of HIV transmission [17] and contribute to the epidemic-levels of rape and intimate partner

violence perpetrated by South African men [18, 19]. Finally, related ideals of masculine conduct can

prevent men from accessing necessary health services, including HIV testing and treatment [17]. There-

fore, transforming inequitable gender attitudes has immense potential to improve the health of women,

men and children.

In Africa, much of the research that has attempted to understand and promote men’s equal involve-

ment in family responsibilities has focused on sexual and reproductive health, particularly HIV testing.

In contrast, very little is known about men’s involvement in caring for children [20]. This is despite the

fact that there is now considerable evidence from research in North America and Europe showing that

greater involvement of fathers in caregiving improves children’s psychological, behavioural, and social

outcomes [21]. Another limitation of existing research is that much of it focuses narrowly on men’s

problematic behaviours, such as their infidelity and sexual risk behaviours. This has contributed to a

stereotypical perception of men as “obstacles to health instead of partners in promoting family health.”

[12, 13, p. 5] Examining the positive ways that men are involved in family life can help to challenge

negative stereotypes and inform interventions that seek to engage men as agents of positive change [22].

With these points in mind, the general aim of this study is to explore fathers’ contributions to the

care and wellbeing of young children in South Africa, and to identify factors which support and impede

these contributions. More specifically, we aim to evaluate the utility of two different approaches for

measuring biological fathers’ involvement in their children’s lives. Our research objectives and specific

research questions are as follows:

1. To determine whether children whose biological fathers reside with them tend to have better health

outcomes than children whose biological fathers do not reside with them.

(a) Among children under 5 years of age in South Africa, do those living with two biological
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parents compared to those living with a mother but not a father tend to be more likely to have

been breastfed for at least six months or to have received all age-appropriate immunizations?

(b) Among children under 5 years of age in South Africa, do those living with two biological

parents compared to those living with a mother but not a father tend to be less likely to have

had a recent acute respiratory infection or diarrhoeal illness?

(c) Does mother’s marital status or having additional adult family members living in the house-

hold modify the association between living with two biological parents and experiencing

breastfeeding, immunizations, respiratory infection or diarrhoeal illness?

(d) To what extend does the association between having a co-resident biological father and each

of the above child health outcomes vary across children living in different neighbourhoods?

(e) Do neighbourhood levels of gender equality in educational levels, unemployment rate, and

concentration of low-income households modify the association between having a co-resident

father and each of the above child health outcomes?

2. To evaluate a questionnaire designed to measure fathers’ involvement in caring for infants in

South Africa.

(a) In what ways and to what extent are a sample of South African fathers involved in caring

for their children at 2-weeks, 16-weeks, and 6-months after birth? What characteristics are

most strongly associated with father’s levels of involvement?

(b) Does a questionnaire adapted from research on US fathers provide reliable and valid mea-

sures of South African fathers’ involvement in five distinct modes of child care?

(c) Do co-resident fathers have significantly higher levels of care involvement than non-co-

resident fathers? Is there evidence that any questionnaire items function significantly differ-

ently for non-co-resident compared to co-resident fathers?

(d) What is the level of agreement between fathers’ and mothers’ reports of fathers’ involvement

in different modes of child care?

We intend for our findings to inform future population-level research into the involvement of men in

child-rearing. This future research could be used to design interventions to promote beneficial forms of

men’s involvement, both for the purpose of improving child health and for transforming harmful gender

norms.

We have chosen to restrict our focus to fathers of young children. We justify this focus because

of our interest in contributing to reductions in child morbidity and mortality. However, research into

the nature and sources of men’s caregiving at other stages of the life course (for example, in parenting

school-aged children and adolescents, and in caring for sick individuals) is also warranted. We also

acknowledge that better understanding men’s positive contributions is only one part of the problem.

Further research is also needed on the ways in which men’s behaviour can be harmful for children.

However, this will not be a focus of the present study.
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In the following chapter we review theoretical and empirical literature on the relationship between

fathers’ contributions and children’s wellbeing. We highlight some gaps in the existing literature, which

the above research questions are intended to address. In chapters 3-5 we present the analytic approach,

results and discussion for research questions 1a-e. Chapters 6-8 address research questions 2a-c. In

Chapter 9 we present a unified discussion of our findings and recommendations for future research and

interventions.
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Chapter 2

Literature Review

This chapter reviews the theoretical and empirical evidence base for studying fathers’ influences on

their children’s health. We have two aims in reviewing this literature: i) to describe various conceptual

frameworks that this study draws from; and ii) to highlight the existing knowledge gaps that our research

questions are intended to address. We begin by defining a few terms used throughout the review. We

then review conceptual literature on the determinants of child health and on the sources and types of

contributions fathers may make to their children. We synthesize ideas from this theoretical material to

identify pathways through which fathers may influence their children’s health. In the final section of

this chapter, we review empirical evidence for the influences that fathers can have on children’s health.

Definitions

Conventionally the word father is used to denote a child’s male genetic parent, or the man married to

the child’s mother. In this study we have chosen primarily to focus on fathers who meet this biological

definition. Our reasons for this are that existing household surveys in South Africa use the biological

definition to identify children’s fathers, most research on the influence of household membership on

child health focuses exclusively on biological fathers, and most theoretical research on the parenting

practices of fathers has been oriented toward biological fathers. For this reason, in this study we use the

term father to refer to a child’s biological father.

However, because of demographic changes, including increasing rates of non-marital childbearing,

divorce, step-parenting and adoption, the conventional biological definition does not adequately capture

the situation for many men who are doing fathering today [23]. Scholars have emphasized the need

to understand the broader, social definition of being a father, that is, as “a role that is understood and

exercised in different ways” [24, p. 14]. The term fatherhood is used to refer to the collective social

meanings associated with being a father [25, p. 7]. In contrast to the biological concept of father, the

social concept of fatherhood is fluid, both over time and between different cultures and social classes. In

many traditional African cultures, and increasingly in western societies, the social meanings associated

with being a father do not presuppose genetic relatedness [24]. Although we focus on biological fathers

in this study, we are interested in the ways in which different men enact the role of father, given the

resources and constraints they experience, rather than in the genetic endowments of fathers to their

children. Our intention is that the findings of this study should inform future research with biological

fathers and with social fathers (i.e.: men who meet the social definition of father towards a child, even

though they are not the child’s biological father).

The meanings attached to being a father can also be distinguished from the actual parenting practices
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of fathers, which are collectively referred to as fathering. Related to fathering is the concept of father

involvement, which has been used to define the direct caregiving activities of fathers with children [26,

23, p. 884]. Care, as used in this definition, refers to both the “set of activities and resources” given by

the carer as as well as “feelings of care....” [27, p. 17-18]

2.1 Theoretical basis for paternal influence on child health

The theoretical construct of primary interest in this study is fathers’ capacity to positively influence

their children’s wellbeing. In the following sections we synthesize ideas from three separate conceptual

frameworks to explain how this capacity becomes manifested in a variety of different fathering practices,

which in turn may influence children’s health. The first framework distinguishes different pathways or

“modes” through which fathers may influence the care their children receive. The second framework

proposes a causal mechanism for how social and economic characteristics determine children’s risks of

mortality in low-to-middle-income settings. The third framework applies a systems ecological lens to

organize the various factors which influence the amount and nature of fathers’ involvement in children’s

care. Although we draw ideas from multiple conceptual models, throughout we refer to this collection

of conceptual material as a singular “model”. Central to our thinking is the idea that the nature of a

man’s fathering will depend on his motivation, but also on his skill at recognizing and managing his

child’s needs and, crucially, on the family and societal context [26]. Skill and context can be considered

as resources that fathers mobilize in order to realize their desires for child wellbeing. Considering the

influences on fathering as a system is important because access to resources is not uniform across or

within societies. Therefore, similar motivation for child wellbeing may manifest in different patterns of

fathering depending on the individual’s situation.

2.1.1 Conceptualizing the modes of paternal influence on child health

To explore fathers’ influences on children’s health, it is necessary to consider the various ways for fa-

thers to be involved in their children’s lives. These different types of involvement have been referred

to as “modes of paternal influence” [28]. Fathers may be directly involved in caregiving activities with

children. In addition, fathers may indirectly influence children’s care through their economic provision-

ing and by providing support to mothers and other caregivers [28, 29]. We describe these modes of

influence in more detail below.

Direct caregiving activities, defined as ‘father’s involvement’ [26], have received considerable at-

tention in research on children’s psychological development. To increase the conceptual clarity and

comparability of early research in this area, Lamb et al. proposed a model comprised of three distinct

domains of father involvement: engagement, accessibility and responsibility [26]. Engagement is de-

fined as direct interaction with a child, for example during caregiving activities and play. Accessibility

includes being available to and supervising the child but involves less direct interaction. Responsibil-

ity is taking a primary role in recognizing and making arrangements for a child’s needs, for example,

organizing to attend health clinics for immunizations. Early uses of the father involvement construct
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focused on the amount of time fathers directed to each domain of involvement and did not consider the

actual content of caregiving activities. However, in more recent applications of this model, researchers

have evaluated fathers’ amounts of involvement in specific care activities expected to be beneficial to

children [30]. This revised construct has been labelled ‘positive father involvement’ [30]. There has

been relatively little research into the importance of fathers’ direct caregiving activities for child health.

Possibly this is because caregiving is traditionally considered to be the responsibility of mothers, leading

many to assume that fathers’ contributions in this domain will be of secondary importance [28, p. 7-8].

Economic provisioning (or breadwinning) features prominently in popular perceptions of ‘good’

fathering (in South Africa as well as in North America) [31, 32]. It includes ensuring that children’s

needs for nutritious food, clean drinking water and adequate clothing and shelter are met, and is thus an

important means for fathers to promote good child health. Nevertheless, there is frequently a trade off

between fathers’ levels of economic provisioning and the amount of time they spend in direct child care

activities.

Fathers may also contribute indirectly to their children’s wellbeing by supporting mothers or other

caregivers. Support may be emotional or practical, such as giving information or advice, caring for other

children, or doing household chores [28]. In terms of child health outcomes, support from fathers may be

particularly beneficial in helping to establish an environment conducive for mothers to practice health-

promoting care behaviours like breastfeeding [33] and by enabling mothers to cope with emotionally

upsetting life experiences, which might otherwise increase the risk of adverse birth outcomes [34] or

interfere with maternal-infant bonding [35, 36].

2.1.2 Distal and proximal influences on child health in South Africa

In this section we describe a conceptual framework that integrates perspectives from biomedical and

social science research to organize the major determinants of child morbidity and mortality in low-

and middle-income countries [37]. We draw on this framework to identify child health determinants

over which fathers may have some control via the modes of paternal influence described above. The

framework also allows us to identify competing determinants that need to be accounted for in trying to

isolate the effect of father’s influences.

Consistent with findings from biomedical research, the framework identifies illness and malnutri-

tion, operating in synergy, as the direct causes of most child deaths. Furthermore, the framework em-

phasizes that children’s susceptibility to illness and their chances of recovering good health are related

to other individual-level biological characteristics as well as to characteristics of the social, economic,

and cultural contexts. The causal foundation of the framework, as described by Mosley and Chen, is

that “all social and economic determinants of child mortality necessarily operate through a common set

of biological mechanisms, or proximate determinants, to exert an impact on mortality” [37, p. 25]. The

proximate biological determinants they identified were:

• maternal factors, such as age, parity and birth interval;

• environmental exposure to infectious organisms through ingestion, inhalation, and insect vectors;
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• nutrient deficiency;

• injury; and

• personal illness control, which includes measures to prevent illness and therapeutic measures to

restore health [37].

Millard extended the concept of proximal determinants to include child care practices and other be-

haviours (for example, food preparation practices) that influence children’s risk of experiencing illness

and malnutrition [38].

The more distal, socioeconomic determinants of child health identified by these authors include

individual characteristics of children’s parents (such as knowledge and attitudes); household character-

istics (including income and wealth, and division of labour and decision-making power); and features

of the natural environment and the social, cultural, political and economic contexts in which families

are located [37].

Fathers may influence their children’s health by intervening directly on the proximal determinants.

For example, through involvement in direct caregiving, as well as by supporting other caregivers, fathers

could promote care behaviours which reduce children’s exposure to infectious organisms and reduce

their risk of injury. Alternatively, fathers may make contributions at the level of the socioeconomic

determinants to improve their children’s health. For example, by helping to provide adequate food,

water, shelter and transport, fathers could reduce children’s exposure to infectious organisms, reduce

their risk of malnutrition and improve their access both preventative and therapeutic health care services.

However, fathers require access to resources to effectively intervene on the determinants of child

health. In their framework, Mosley and Chen identified parental knowledge and skill and household

income as examples of important resources. Other theorists in economics and sociology have identified

different types of family or household resources that are important for child wellbeing. For example,

Becker’s time allocation (or household production) model [39] views families as units of production,

capable of acting rationally to maximize their production of desired outcomes (reviewed by Ribar [40,

p. 4-6], and Haveman and Wolfe [41, p. 1832-4]). Decision-makers in the family decide how much

of family members’ time will be allocated to generating economic resources and how these resources

will be allocated to purchasing goods and services. To some extent, family members can substitute

purchased goods and services in place of contributions of their time in order to achieve desired outcomes.

Importantly, these decisions are constrained by the total quantity of family members’ time, and by the

wages and prices available to them, neither of which are constant across families. We apply this model

to suggest hypotheses about parents’ decision-making in relation to their children’s physical wellbeing,

given the resources available to them. For example, parents choose between whether to allocate time to

breastfeeding or to substitute this with purchased infant formula. Holding prices and wages constant,

mothers in households with fewer adult members (and, therefore, overall less time) may experience

greater pressure to allocate time toward wage labour and away from breastfeeding. In contrast, given

similar amounts of time, mothers in households with access to lower wages or higher formula prices,

would be predicted to be more likely to breastfeed.
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We also acknowledge some important limitations of the time allocation model identified by feminist

scholars: first, there may be conflict between household members over the prioritization of different

outcomes, and, second, power over the allocation of household resources is usually not shared equally

among household members [42]. In addition, male and female parents may vary in how they make use

of similar resources in securing child health. Research in South Africa suggests that the greater financial

autonomy women enjoy in female-headed households may allow them to make food purchasing deci-

sions that are more sensitive to children’s needs than would be made in similar male-headed households

[43, p. 21]. Because access to resources is strongly influenced by gender, male and female parents

may be able to mobilize different types of resources in differing amounts [28]. For these reasons, it is

important to consider the nature of the relationships among household members as well as how access

to resources is shaped by wider gender relations. These influence each parent’s ‘bargaining power’ in

decisions about how household resources will be allocated [42].

While Becker’s model focuses on time and economic resources, Coleman describes the importance

of human and social capital in children’s development [44, p. S109-13]. Human capital includes par-

ents’ knowledge and skill in caring for children, which, in turn, influence their health-related behaviours

and care practices. In contrast, social capital derives from social structures that function as resources

for individuals. These include the relations between family members [44, p. S110]. For example, ac-

cording to the patrilineal system of descent common among the African cultural groups of South Africa,

acknowledged paternity confers on children recognition as a member of their father’s clan (or kin net-

work) [45]. Structured relations among clan members include reciprocal obligations to provide care for

children and assistance in times of need [45, 46].

Considering the types of resources that parents require to influence their children’s wellbeing, as

well as how access to these resources is shaped by social structures such as race, gender and social

class [38], is important for comparing father’s influence in different household and societal contexts.

This understanding is critical for studying child health in the South African context, where the for-

mer Apartheid political system enforced a grossly unequal distribution of resources and where large

inequities are still evident, despite radical legal reforms post-Apartheid. In addition, some biological

determinants of child health will be out of parents’ control. Examining interactions between context

and individual behavioural and biological characteristics can help to elucidate the complex mechanisms

producing positive child health outcomes.

2.1.3 A systemic ecological model of fathering and child health

To conclude our review of theoretical literature on father’s influences on child health, we expand on the

idea that both fathering and child health are shaped by a complex system of factors, spanning from the

level of individual children and fathers up to the level of societies. We suggest that a number of the

factors identified as determinants of child health in Mosley and Chen’s model also influence fathering,

meaning that it is important to consider these factors either as potential confounders or as modifiers of

father’s influence on child health.

Doherty et al. proposed a ‘systemic ecological’ model of the influences on fathering [47]. This
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model is useful for our purposes because it is intended to be general enough to describe factors influenc-

ing the practices of fathers who live with their children and those who live apart (hereafter referred to as

co-resident and non-co-resident fathers, respectively). In addition, it depicts fathering as a dynamic pro-

cess involving individual, inter-personal, and contextual factors. The central portion of the model is the

child-father-mother triad, in which individual characteristics of each member as well as characteristics

of the relationships between them are emphasized.

• Father characteristics include knowledge and skill, commitment, psychological wellbeing, resi-

dential status, employment characteristics, and identification with the father role.

• Mother characteristics include attitudes toward and expectations of the father, support of the

father, and employment characteristics.

• Child characteristics include sex, age, developmental status, temperament and behavioural diffi-

culties.

• Father-mother relationship characteristics include marital status, dual vs. single earner, relation-

ship commitment, co-operation, mutual support, and conflict.

The model also highlights the importance of the contextual environment in which the triad is embedded.

Contextual characteristics influencing fathering include institutional practices, employment opportuni-

ties and other economic factors, race-related resources and challenges, cultural expectations, and social

support.

It is worth identifying factors in this general model that may be of particular importance for fathering

in South Africa due to the cultural, economic and political history of the country. The particular way

these factors intersect in South Africa may be somewhat unique. Nevertheless, there are clear similarities

with other Southern African countries and even with the situations of African Americans in the United

States [48].

First, a large proportion of South African children and fathers live apart. Between 2002 and 2013

the percentage of children under 5 years old who were residing with their biological father declined

from 43% to 39% (Calculated by the author from South African General Household Survey data [49]).

Factors contributing to residential separation include labour migration, cultural traditions related to

household formation, and declining marriage rates.

Temporary migration for work is a long-established livelihood strategy in South Africa. During the

Colonial and Apartheid eras, increasing numbers of Black South Africans were drawn into wage labour

in cities and industrial centres [50]. A goal of the Apartheid government was to reserve well-resourced

areas of the country for Whites, while ensuring access to a steady supply of cheap Black labour. To

this end, they forcibly removed Blacks to resource-poor “homelands” in rural areas of the country and

established laws (known as “pass laws”) which prevented Blacks from living in “White areas” except

where they were employed [50]. Together with short-term labour contracts, these government policies

resulted in a pattern of cyclical labour migration between permanent family homes in rural areas and

temporary accommodation near urban places of work [51]. Because movement was made so difficult,
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most migrants’ families remained at rural homes. As a result, Black households were often “stretched”

between different physical dwelling places.

The majority of migrant labourers were men [51]. Many retained strong ties with wives and chil-

dren at their rural homes and visited them during periods between labour contracts [50]. It was also

not uncommon for wives to defy pass laws to visit their husbands in cities, in some cases bringing

children with them and in others leaving them with relatives [52]. This type of movement of household

members between different residences lead researchers to characterize Black South Africans’ residential

arrangements as “fluid” [53].

Since the formal abolishment of pass laws in 1986, many Black men and women have moved per-

manently to cities. However temporary labour migration from rural areas has remained common and

only recently appears to be declining. In 2008, it was estimated that 22% of rural Black households had

one or more member who was an absent migrant worker [54]. This contrasts with estimates around 36%

in surveys conducted between 1999 and 2005 [54]. While an increasing proportion of migrant workers

are female, still two thirds were male in 2008 [54].

A second important feature of the context of fatherhood in South Africa are cultural norms and ideals

related to parenting and the gendered-division of household labour (including care work). These norms

inform fathers’ own expectations about their responsibilities to their children, as well as the expectations

of members of fathers’ social networks. These collective expectations may be difficult for individual

men to challenge [32].

In the precolonial Southern African family system, power came with age, marriage, and being male

[46]. The ideal of fatherhood was linked with becoming the patriarch of one’s family. Importantly, fam-

ilies or households were not formed around a conjugal couple, as has been the long-standing tradition

in northern western European cultures [45]. Instead, the principal of family formation was patrilineal

descent, i.e.: descent from the father’s lineage [45]. People sharing a common lineage were regarded as

members of an extended family, or kin group. Marriage and payment of lobolo (bridewealth) resulted

a woman’s subsequent children becoming members of her husband’s lineage [45]. Children born to

unmarried mothers could either be accepted into the maternal grandfather’s kin group, or the father’s

family could acknowledge them by paying ‘damages’ to the mother’s family [45, 55]. Caring and

providing for children was seen as a collective responsibility of the kin [56, 46]. Customarily, direct

caregiving was the responsibility of mothers and female family members [46]. Fathers were expected

to be primary providers, but they were also expected to be involved in teaching children and in making

decisions related to their wellbeing [46].

It has been proposed that labour migration and degrading government policies undermined tradi-

tional African ideals of fatherhood [56, 46]. During Apartheid, fathers who were migrant labourers

would rarely be able to spend time with their children. This may have lead their material provisioning

role to assume primacy [46]. Beginning during Apartheid, the increasing entry of women into paid

labour has been seen as a further threat to traditional patriarchal fatherhood norms [56, 57]. Finally, it is

argued that many young men in cities began to rebel against older ideals of masculinity, which esteemed

childrearing and maturity. New ideals of masculine conduct placed greater emphasis on toughness, inde-
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pendence and opposition [56]. Possibly these new ideals were mutually reinforcing with the increasingly

violent political protests of the 1960s and ’70s [46]. Contemporary rigid gender norms that emphasize

the role of men as economic providers and equate caregiving with femininity, provide little impetus for

men to take on non-traditional child care roles. These gender norms may even result in a lack of social

recognition and support for the contributions made by men in caregiving roles [32].

Also related to the undermining of traditional gender norms and cultural practices of household

formation is the dramatic decline in marriage rates among Black Africans, particularly those living in

urban areas [58, 59]. For example, a 2006 study found that, among women 40-45 years old living in

urban and peri-urban areas, 50% had never married, compared to 42% of their rural counterparts [58].

Co-habitation of non-marital couples has become more common, particularly among people in urban

areas, but is still relatively rare [59]. For example, in the same study in 2006, less than half of all women

in regular, non-marital relationships were residing with their partners [58].

Many Black South Africans still report positive attitudes towards marriage [59]. However, some

researchers have suggested that enduring effects of Apartheid policies on African family life, together

with rising unemployment overall and proportionally more women in the paid workforce, have resulted

in many young people choosing to remain single [60, 43]. For women, in a society where men are no

longer necessary nor often sufficient for financial stability, remaining single may be seen as an attractive

way of avoiding patriarchal practices of men [60, 43]. Similarly, for men, unstable economic conditions

may be a barrier to raising money for lobolo. Additionally, marriage itself may seem a less viable

strategy for attaining the masculine ideals of previous generations [56]. Other young people may be

delaying marriage until they have completed school and attained stable employment [61]. For example,

among urban Black South Africans, those who are unemployed are less likely to be married [59]. For

many, these necessary conditions for marriage occur relatively late in life, if at all. For the above reasons,

a large proportion of South African children are born to unmarried, non-cohabiting parents [62].

A third important feature of the fathering context in South Africa is the high rate of unemployment.

In 2013, the national unemployment rate was 25% [63]. One third of unemployed people in the coun-

try had been without work for longer than a year. Importantly, unemployment is concentrated among

Black and Coloured1 people with limited formal education who are in the age range where childrea-

ring typically begins [63]. Limited employment opportunities and lack of income undermine fathers’

ability to provide financially for their children [47, p. 286]. As mentioned above, they can also reduce

parents’ chances of marrying and establishing an independent dwelling together, thereby further influ-

encing their children’s material living conditions. There is also evidence that unemployment negatively

impacts other aspects of fathers’ parenting and the quality of the co-parental relationship. Psychological

distress resulting from job loss [65] and perceived failure to live up to the socially ascribed ‘provider’

role [32] may cause some men to ‘abandon’ their other care responsibilities (Steering by the stars: Being

young in South Africa (2002), as quoted in [66, p. 79]). Other men may respond by becoming abusive

[67, p. 103-4].

1Coloureds are people “of mixed European (‘white’) and African (‘black’) or Asian ancestry, as officially defined by the
South African government from 1950 to 1991.” [64] During Apartheid, as with Black people, Coloureds were subjected to
strictly segregated occupational opportunities and were forcibly relocated to less desirable areas.
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The final feature we emphasize is that HIV-infection is widespread in South Africa and most preva-

lent among women and men in their child-conceiving years. In 2012, the prevalence of HIV infection

nationally was 12%. However, among Black African females 20-34 years old, HIV prevalence was 32%

and, among Black African males 25-49 years old, it was 26% [68]. Little is currently known about

the roles and responsibilities of fathers in HIV-affected families [20]. Nevertheless, HIV-infection is

expected to influence parenting in a variety of ways. HIV illness strains the economic, psychological

and physical resources parents need to be able to provide good quality care to children [69, 70, 71].

Since the initiation of a public antiretroviral-provision program in 2003, access to treatment has

increased dramatically [68, 72]. However, it is estimated that approximately half of adults eligible for

ARVs are not receiving them [72]. Coverage is also lower among men than women [68]. As such, adult

HIV morbidity is still an important problem.

Caring for HIV-infected children also requires significant added emotional, financial, and time re-

sources [73]. Current strategies for preventing mother-to-child transmission of HIV mean that even

uninfected infants of infected parents have additional care needs, including avoiding early mixing of

breast- and formula-feeding and giving ARV prophylaxis throughout breastfeeding [74]. HIV-infection

may also negatively impact the co-parental relationship and is associated with increased risk of relation-

ship dissolution [75].

2.2 Empirical evidence for paternal influence on child health

The question of what influence fathers have on their children’s wellbeing has produced a long history

of empirical research. Our aim here is to synthesize findings for the effects of fathering on the physi-

cal health outcomes of young children. We include evidence from two reasonably distinct domains of

research: one examining the child health consequences of residential separation of fathers and children

(commonly referred to as father absence), and the other examining the effects of father involvement.

For the purposes of this review, we define father involvement broadly as including direct involvement in

child nurturance as well as providing for children’s material needs and giving emotional and practical

support to mothers. Typically co-residence is not considered to be a component of father involvement,

per se. This is because research evidence suggests that it is fathers’ positive contributions to children,

rather than their mere physical presence, that is important for child wellbeing. However, residential

arrangements are one factor influencing fathering [47]. Because of the high rates of residential sepa-

ration in South Africa and because of the very limited data on fathering, we propose that considering

residential arrangements does provide insight into the ways that fathers can influence their children’s

health. However, we emphasize that there is ample research demonstrating that non-resident fathers can

be beneficially involved in their children’s lives. (In this sense, the term ‘father absence’ is misleading.)

Indeed, while father-child co-residence may have an important influence on aspects of fathering that are

contingent on physical proximity, it may have relatively little influence on other aspects. For example,

co-residence has been shown to be a poor predictor of whether fathers provide financial support for

their children in South Africa [76]. Therefore, throughout this review we have attempted to complement
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studies of father absence with relevant studies of father involvement, wherever evidence is available. In

so doing, we aim to identify potential father involvement mechanisms by which residential separation

may manifest in differences in child health.

The majority of studies of father absence and involvement have been conducted in the United States

(US) and Western Europe where several decades of rising rates of divorce and extramarital childbearing

have resulted in increasing percentages of children living in ‘single-mother households’ [77, p. 5].

Researchers’ interest in the issue of father absence has, in part, been driven by concern over whether

these demographic changes are having a negative influence on child wellbeing. Over the same period,

expectations for fathers to take a greater share of the responsibility for child nurturing have increasingly

permeated dominant fatherhood ideals [31]. Father involvement research has attempted to document

whether fathers’ actual parenting practices have kept pace with these evolving ideals, and what the

consequences have been for children (as well as for mothers and fathers themselves) [78].

While similar demographic changes have occurred in South Africa [79, 58], important contextual

differences may limit the transferability of research findings from Western countries. For example,

labour migration is a common and conceptually distinct reason for South African fathers to spend ex-

tended periods away from their children’s households [48, p. 259]. In addition, only a minority of South

African children live in truly ‘single-parent’ households [80, p. 1022-3]. Many children with absent

fathers reside together with their mothers and other maternal relatives [81, p. 17]. Furthermore, cultural

expectations which emphasize men’s responsibility for financial provisioning and cast child nurturing

as ‘women’s work’ may deter many men from becoming highly involved in routine child care [32, 82].

To summarize, research from high income countries suggest that father absence is associated with

poorer academic achievement, behavioural competence and psychological wellbeing, social relations,

and economic security [83, 77, 84]. In contrast, greater father involvement predicts better outcomes

in many of the same domains of child wellbeing [85]. There is more empirical support for the effects

of paternal engagement in direct caregiving than for other types of involvement [21]. However, the

existing evidence is not sufficiently rich to identify which specific aspects of engagement most effec-

tively promote beneficial outcomes [21, p. 157]. Studies of non-resident fathers’ involvement, suggest

that payment of child support and practicing authoritative parenting (i.e.: parenting characterized by a

mixture of supportiveness and non-coercive control) are associated with improved academic outcomes

and fewer behavioural and psychological problems [86]. However, high frequency of contact with non-

resident fathers is not consistently associated with child wellbeing [86].

Studies of the relationship between fathering and children’s physical health outcomes are rarer.

Nevertheless, there is some evidence that young children with absent fathers tend to have higher risks

of being diagnosed with, and of being hospitalized for, physical illnesses [87, 88], and of experiencing

accidental injuries [87]. In contrast, young children whose fathers are more engaged in routine care

activities tend to experience fewer injuries [89]. Experiencing parental divorce or living in a ‘single-

mother household’ during childhood has also been found to predict poorer health in adulthood [90].

A frequent criticism of father absence research is that the observed associations may be due to the

effects of factors that ‘select’ children into father-absent households rather than to any negative effect
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of father’s absence itself. For example, parents’ pre-separation characteristics like low socioeconomic

status, high levels of relationship conflict, and mental illness all make separation more likely and are

also, on average, associated with poorer outcomes for children [77, p. 16]. Studies of father involvement

are also subject to potential selection bias and confounding effects. In addition, highly detailed studies

of involvement have typically been based on small, non-random (often culturally and socioeconomically

homogenous) samples, potentially limiting the generalizability of the findings [91, p. 24]. Nevertheless,

studies rigorously designed to reduce potential selection bias and control for confounding still suggest

father absence can be detrimental for children [84], and that higher levels of involvement are beneficial

[21]. Furthermore, recent, large-scale, population-based studies of father involvement in the United

States are beginning to reveal patterns of fathering among low-income and minority groups [92], and

confirm the positive influence of father involvement on child development in these populations [93].

While considerable interest has been expressed for better engaging men in child health programs

and policies in lower-resource countries, evidence is still quite limited as to the influence that fathers

have on child health in these contexts and the ways in which men can be most beneficially engaged [20].

A particular challenge for researchers working in these countries is the almost complete lack of detailed

data on fathering [94, 48]. In addition, many of the studies that have been conducted suffer from the

methodological limitations mentioned above.

Nevertheless, there is a small body of literature documenting the child-health correlates of father-

child residential arrangements and of fathers’ involvement in low- and middle-income countries. We

review the findings below. We have chosen to restrict our review to studies of physical health out-

comes because persistently high rates of child morbidity and mortality in South Africa (as well as the

inequitable distribution of these risks by race and social class) mean that, in this and similar settings,

there is an imperative to better understand the factors influencing children’s physical health2.

We did not conduct a formal systematic review because we were interested in bringing together lit-

erature from two quite distinct areas of study (1. Research on father-child co-residence, and 2. Research

on father’s involvement in child care). We were concerned that a narrowly focused review might prevent

us from identifying overlaps between the two sets of literature.

To identify research on the child-health effects of residing with a father, we searched the Medline

database using the terms listed in table 2.1 on the following page. In line with Mosley and Chen’s model,

we sought to identify studies that included any of the following child health outcomes: breastfeeding or

receipt of immunizations (i.e.: proximal determinants); diarrhoeal or respiratory illnesses; malnutrition;

or mortality. In addition, studies needed to include a measure of father-child residential arrangements

or a related characteristic of the household context (specifically: parents’ marital status, or presence of

additional relatives) as a predictor of child health outcomes. We included the additional household con-

textual characteristics because they may influence the nature and consequences of fathers’ parenting, as

described in section 2.1.3 above. We refer to these characteristics collectively as measures of household

structure. In addition, we searched the Medline database for articles referencing Mosley and Chen’s

2Morbidities, including malnutrition and infection, are important causes of impaired child development in low- and middle-
income countries [95]. Therefore, the evidence addressed in this review is also relevant for understanding potential mechanisms
by which fathers may contribute to developmental outcomes in later childhood and adolescence.
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Table 2.1: Terms used to search the Medline database for studies of the child-health effects of residing
with a father

SEARCH TERMS
1. (household or family) and structure in: A
2. father and (co-resident or co-residence or coresident or coresidence or non-resident or non-residence
or non-co-resident or non-co-residence or non-coresident or non-coresidence or absent or absence) in:
A
3. single and mother in: A
4. Immunization or Vaccination in: B
5. breastfeeding in: A or Breast Feeding in: B
6. Diarrhea, Infantile or Diarrhea in: B
7. Respiratory Tract Infections in: B
8. Child, Preschool in: B
9. Infant in: B
A = title, abstract, original title, name of substance word, subject heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word, or unique identifier
B = Medical Subject Heading

SEARCH STRATEGY:
(1 or 2 or 3) and (4 or 5 or 6 or 7) and (8 or 9)

model.

We screened the complete search results for English-language articles that presented analyses of

data from low- or middle-income countries and presented a measure of association (relative risk, risk

difference, odds ratio, or hazards ratio) between one or more characteristics of household structure and

one or more of the child health outcomes of interest. We also scanned reference lists of included articles

for additional articles meeting our criteria.

We did not use a formal protocol for evaluating the quality of evidence for each association. How-

ever, we describe whether studies were cross-sectional or longitudinal and whether they controlled for

household socioeconomic status, which was determined a priori to be an important potential confound-

ing factor.

Because there is limited research from low- and middle-income countries focusing specifically on

fathers’ parenting practices, we used relatively general search terms to identify relevant studies. We

searched the EBSCO databases for the terms listed in table 2.2 on the next page. We included pri-

mary research articles which investigated linkages between fathers’ conduct and any of the child health

outcomes described above.

We have organized the review by type of child health outcome examined: proximal determinants,

illnesses, malnutrition, and child mortality. Within each category of outcomes, we first synthesize ev-

idence for the influence of household structure. Where available, we then present evidence for the

influence of fathers’ involvement.
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Table 2.2: Terms used to search the ESBCO databases for studies of the child-health effects of father’s
parenting practices

DATABASES SEARCHED:
Medline
Biomed Central
EconLit
PsychArticles
Humanities database
Family studies
Women studies
Anthropology
Nursing

SEARCH TERMS:
1. (father and involvement) or (father’s and involvement) or (fathers’ and involvement) or fatherhood
or fathering or father or fathers or father’s or fathers’ in: A
2. Africa in: A
3. (child and wellbeing) or (child and health) in: A
A = Keywords

SEARCH STRATEGY:
1 or 2 or 3

Proximal biological and behavioural determinants

Differences in the following proximal determinants have been studied in relation to household structure:

birth weight, breastfeeding, and immunization. We identified only a single study, in South Africa, which

specifically explored the effect of fathers’ residential arrangements. This study found that co-residence

of fathers with mothers during pregnancy is associated with modestly, but statistically significant, higher

birth weights [96].

A larger number of investigators focused on parents’ marital status. Mothers who are married or

have co-resident non-marital partners were found to give birth to significantly heavier babies than un-

partnered women (South Africa) [96]. Similarly, mothers with co-resident spouses were significantly

more likely to be fully breastfeeding3 their babies between birth and six months, and also significantly

more likely to breast feed at all between birth and 12 months (Philippines) [97]. In addition, com-

pared to children whose mothers were divorced or had never married, children with (monogamously)

married mothers were found to have significantly higher probability of completing the polio immuniza-

tion schedule (Kenya [98]), and higher probability of receiving all routine immunizations (Trinidad and

Tobago [99]; Jamaica [99]; Kenya [100]).

Other studies examined the association between immunization completeness and living in extended

households (where children reside with their parent(s) and other adult relatives). These studies sug-

gest that, after controlling for household socioeconomic status, there is no significant difference in the

3Full breastfeeding is defined as feeding breast milk in combination with only non-nutritive quantities of other liquids [97].
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probability of being fully immunized for children living in two-parent households compared to those

in extended households (Niger, urban Nigeria, Trinidad and Tobago, and Jamaica) [99, 100]. Children

in nuclear households in rural Nigeria are the exception, having been found to have lower probability

of being completely immunized than their counterparts living in households which include their par-

ents’ siblings [100]. However, the fact that the nuclear household category in this analysis included

both single-parent and two-parent households makes the findings difficult to compare to those of other

studies reviewed.

Researchers have also documented that women who receive support from a male partner tend to have

better antenatal care outcomes and breastfeeding practices. In sub-Saharan Africa, much of this research

has focused on correlates of uptake and adherence to interventions to prevent vertical (i.e.: mother-to-

child) transmission of HIV. While this research typically does not conceptualize of support from male

partners as a type of fathering, the findings clearly contribute to our understanding of potential modes of

positive paternal influence. For example, participation of male partners in antenatal HIV counselling and

testing (HCT) is associated with a higher probability for HIV-infected women to receive antiretroviral

prophylaxis during delivery [101, 102], better adherence to exclusive formula feeding or breastfeeding

[101], and significantly reduced risks of vertical HIV transmission and infant mortality during the first

year of life [16]. Receiving HIV test results and post-test counselling together as a couple, compared to

individually, is associated with an even greater increased probability of using antiretroviral prophylaxis

during delivery [102].

A limitation of these studies is that they do not provide insight into the components of father involve-

ment that produce the observed benefits. Antenatal HCT sessions include information about preventing

HIV vertical transmission. Therefore some of the beneficial effect observed could have been achieved

through better informed fathers being able to provide more encouragement and decision-making sup-

port to mothers. However, participation of male partners in couples HCT interventions is voluntary

and uptake is generally very low. Therefore selection bias may explain some of the findings. Couples

agreeing to participate in HCT may be in more secure, communicative relationships. In these types of

relationships, fathers may generally be more supportive of their partners and more positively involved

in caring for children [47]. It could be these (unmeasured) beneficial relationship characteristics, more

so than couples HCT, that explain the positive outcomes observed.

Qualitative research on the infant-feeding experiences of HIV-infected mothers in South Africa pro-

vides more detailed insight into beneficial fathering. These studies have consistently found that dissent

by fathers is a significant barrier preventing some women from adhering to infant feeding recommen-

dations [103, 104]. The corollary is that some fathers are an important source of emotional support

to mothers, particularly if they are aware of the mother’s HIV-status. In situations where economic

constraints influence infant feeding considerations, fathers may be able to support optimal infant feed-

ing practices by providing material support to mothers, for example in the form of infant formula for

HIV-infected women practicing exclusive formula-feeding [105, p. 106-7].
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Illnesses

We identified three studies comparing risk of illness between children living in different household

structures. Interestingly, using different approaches, all three studies examined the effect of father’s

absence due to migrant labour. It is also noteworthy that all three studies were restricted to households

in rural areas.

One study, using longitudinal data from Mexico, examined the effects of married fathers’ absence

due to migrant labour on their children’s risks of experiencing any illness and diarrheal illness [106].

It found that father’s absence is associated with a significantly higher probability of both categories

of illness, with the effect being stronger for diarrhoea. Notably, the detrimental effects were observed

both in models that adjusted for a small set of observed indicators of household SES, and in child

fixed effects models, which account for unmeasured time-invariant differences between children and

households. This suggests that the findings are not the result of confounding by pre-migration household

socioeconomic conditions.

The remaining two studies, from Kenya and Ghana, were cross-sectional and compared children

living in male-headed households to those living in de facto female-headed household (defined as

households in which the self-declared male heads are absent for at least 6 months of the year) [107,

108]. Migrant labour is identified as an important reason for the absence of male household heads in

these countries. In contrast to the study in Mexico, both African studies reported no significant dif-

ference in illness prevalence between children living in de facto female-headed household and those

in male-headed households. The categories of illnesses examined were: any illness, diarrhoeal illness

and malaria. Neither set of analyses controlled for potential confounding (in one case because of small

sample size, and, in the other, because childhood illness was not the primary outcome of interest). The

design limitations of these two studies means that their results should be interpreted cautiously. How-

ever, it is also important to consider that differences in social, cultural and economic context could

explain the difference between these findings and those from Mexico.

We did not identify any studies of the influence of fathers’ involvement on the incidence of child-

hood illnesses. However studies of the dynamics of household treatment decision-making indicate that

fathers do have a role in influencing the outcomes of illness in Africa. Studies from Kenya and Senegal

have found that, although mothers are frequently the first to recognize illnesses, they rarely make treat-

ment decisions alone [109, 110, 111]. Usually, care decisions involve the mother obtaining financial

assistance or advice from another household member, with fathers being the most common sources of

both types of support. Fathers appear to be particularly important in paying for treatments for childhood

illnesses [109, 110, 112, 111] Compared to mothers, fathers tend to be more likely to pay for more costly

treatments, including pharmaceutical therapies and visits to health facilities [110, 112]. An important

reason for this pattern may be that men are able to draw upon patriarchal cultural and societal norms to

assert power over the allocation of household resources [109, 111]. The expectation is that mothers will

consult with husbands and elders around childhood treatment decisions. However, in reality, fathers’

involvement in treatment decisions appears to depend on the type of illness, the cost of treatments being

considered, and the nature of the relationships among family members [109].
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Even though parents of uninsured children are meant to be exempt from paying for child health

services accessed through public primary- and district-level facilities in South Africa, a considerable

minority are still inappropriately made to pay for these services [113]. In addition, transport costs can

be a significant barrier to accessing care, particularly for individuals in poor, rural households [113]. For

these reasons, financial contributions from fathers may be important in determining whether and how

quickly South African children receive medical care.

Malnutrition

Malnutrition appears to have received more research attention in relation to household structure than

the other outcomes reviewed here. However, as with the other outcomes reviewed, it is uncommon for

investigators to have specifically focused on fathers. Only one study, from South Africa, examined co-

residential relationships of children with fathers. It found that neither residing with a father at the time

of the survey, nor the percentage of life spent residing with a father were associated with any change

in children’s likelihood of malnutrition [114]. Living with both parents also showed no significant

association, whereas residing with a mother (vs. not) was associated with a significant reduction in

children’s likelihood of malnutrition. Similarly, a study from The Gambia, which examined parental

mortality, found that having a living mother was associated with children having significantly higher

weight (adjusted for age and height). In contrast, having a living father was associated with no significant

difference in child weight [115]. A limitation of both studies is that they were not able to assess for

confounding by household socioeconomic characteristics.

A larger number of studies compared children based on whether their mothers’ partners were house-

hold residents4. Findings from these studies are mixed, with some suggesting that the absence of a

partner is associated with a tendency for children to be more malnourished [116, 117], whereas others

find no difference [118, 108] or that the opposite is true [107]. One factor that may contribute to these

contradictory findings is whether investigators compared children of married to unmarried mothers, or

restricted their comparisons to children of different groups of married mothers. Analyses restricted to

children of married mothers tend to find that whether the mother has a resident or a non-resident hus-

band is not associated with a change in her child’s probability of malnutrition. In contrast, analyses

that include children of both married and unmarried women generally suggest that children of married

mothers have the lowest probability of malnutrition [98], but children whose mothers have co-resident,

non-marital partners may also have lower probability of malnutrition than those whose mothers have a

non-resident partner or no partner [116].

Studies in South Africa and Vietnam have examined associations between father’s involvement and

child malnutrition. In South Africa, receiving financial support from a father was associated with sig-

nificantly reduced probability of malnutrition [114]. Due to small sample size, these analyses were

not stratified by father-child co-residence status. However, in itself, residing together was not found to

4The relationship between mother’s partner and child is not described in these studies. For the purpose of this review we
treat the partner as the child’s father, but we recognize that the definition of father involves more than the man’s relationship
to the mother.
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be associated with probability of malnutrition. In Thailand, children whose fathers were involved in

taking them for immunizations and in caring for them when sick had lower probability of malnutrition

[119]. In contrast, neither the amount of time fathers spent in routine child care activities (e.g.: feeding,

playing, bathing) nor the amount of time spent in household chores were consistently associated with

malnutrition. These analyses were restricted to children with co-resident fathers, potentially implying

that the findings are not generalizable to children with non-resident fathers.

Observations from two studies of household structure provide additional insight into involvement of

non-resident fathers. A study using data from Kenya and Ghana, showed that households with absent

husbands were not inevitably economically disadvantaged compared to households with resident hus-

bands [107, p. 683-4]. This could be because the former receive remittance income from husbands who

are migrant labourers. Because this study found no difference in malnutrition risk between households

with and without resident fathers, this observation could provide support for the importance of fathers’

economic provisioning in preventing child malnutrition.

A separate study in Kenya, comparing nutritional outcomes of children of married mothers with

resident versus non-resident husbands, included a detailed examination of household agricultural char-

acteristics, and division of farming and financial decision-making between wife and husband [108]. The

findings suggest quite different patterns in the division of decision-making and allocation of resources

in the two types of households. For example, non-resident husbands tended to retain more control over

family income but less control over farming decisions than did resident husbands. The authors propose

that differences in resource allocation and decision-making control reflect strategies of household mem-

bers to cope with their particular residential arrangements. These strategies appear to result in children

in both household types having similar caloric intake and similar probability of malnutrition, albeit in

an area with relatively high rates of malnutrition overall.

Mortality

Two studies (South Africa, The Gambia) estimated whether the death of a parent was associated with a

change in children’s mortality risk. The study in South Africa also distinguished between father-child

residential connections (whether they live in the same dwelling) and father-child social connections

(whether the father is recognized to be a member of the child’s “household”5). This study compared

mortality risks among children who physically resided with their fathers, children who were part of

the same household as their fathers but did not reside together, and children whose fathers were not

members of their households. Other studies compared child mortality risks by sex of household head

and by mother’s marital status using data from a number of low- and middle-income countries.

Father’s death was not significantly associated with children’s risk of mortality [81, 120]. However,

children whose fathers were members of their household had a lower mortality risk than children whose

fathers were not [81]. In addition, among children whose fathers were members of their household,

5“Household” was defined differently in this study than in most other studies reviewed. In typical household surveys,
households are composed of co-residing individuals. Whereas, in this study, households were defined “based on respondents’
own perception that they belong to a social group which has a distinct identity and a recognized head of household.” [81, p. 8]
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having always resided together was associated with a significantly lower probability of mortality than

having never resided together. Female, compared to male, household headship was not associated with

child mortality [118]. In about half of the countries examined, children of mothers who were continu-

ously married to the same partner had significantly lower odds of mortality than children whose mothers

had never been married, were formerly married, or had remarried during the child’s life [121].

We did not identify any studies examining aspects of fathers’ involvement in relation to child mor-

tality.

Summary

Overall, it is relatively clear that fathers can influence the health of young children in low- and middle-

income countries. However, the evidence is mixed as to whether residing with a father improves child

health. Furthermore, studies of health-decision making suggest that, while fathers have the potential

to promote beneficial health outcomes for women and children, the fact that fathers tend to have more

power than mothers in household decision-making (particularly in allocating financial resources) can be

harmful, leading to unnecessary delays in accessing health care [109]. This review highlights some gaps

in the existing knowledge base and some important considerations for future research.

First, relatively few studies of family structure have directly examined father-child residential ar-

rangements. Given the present rarity of detailed data on fathering in low-resource countries, using

readily available residential status data from population-level household surveys will likely continue

as a preliminary approach to learning more about fathers’ influences on child health. However, using

variables like mother’s marital status and household head’s sex as proxies for the residential status of

fathers does not seem suitable. Although these household characteristics are inter-related, they measure

distinct aspects of a complex set of domestic arrangements. For example, the definition of household

headship may differ between studies, and is frequently subjective [122]. In addition, the wide range of

residential arrangements in South Africa means that the sex of the household head may not be at all

related to the residential status of a given child’s father. Declining marriage rates, modestly increasing

rates of cohabitation, and the high frequency of marital partners residing apart all mean that mother’s

marital status is also an inadequate proxy for father’s co-residence status [79, 58]. The findings reviewed

here suggest that these different dimensions of household structure may not show similar associations

with child health outcomes. However, few analyses have simultaneously examined different dimensions

of family structure or explored interactions between them.

Second, the majority of studies of father-child residential arrangements have examined only one

or two child health outcomes. None used the same dataset to study associations between household

structure and both illnesses and proximal behavioural outcomes intended to prevent illness. Doing so

would allow us to suggest potential mechanisms by which family structure influences child health.

Third, considering historical and social context improves the interpretability of (sometimes contra-

dictory) findings. The analyses of child malnutrition in rural Kenya and Ghana are good examples: by

understanding that migrant labour is a common reason for husbands to spend extended periods away

from wives and children, a father’s absence can be acknowledged as a rational strategy for families to
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deal with poor economic conditions. While many studies highlight the importance of considering the

influence of social context on family structure effects, none have attempted to estimate the magnitude of

contextual variation in their effect estimates or to identify specific contextual factors which contribute

to this variation.

Fourth, the few existing studies of fathering in lower-resource settings have tended to focus on a

single type of involvement; some focus solely on financial provision or financial decision-making, others

on support of mothers, and a limited number on direct engagement in child care. We did not identify any

studies that included measures on all three of these types of involvement. Future research in this area

would benefit from applying broader conceptualizations of fathering and from using more comparable

measurement instruments. Doing so would allow us to develop a more comprehensive understanding of

the nature of men’s involvement in families. Researchers could then begin to identify the antecedents

and child health consequences of different patterns of involvement. Such an understanding would better

position us to design interventions to engage men as partners for achieving positive health outcomes for

children. A potential challenge is that most of the conceptual work on fathering has been informed by

research involving North American and European fathers. Whether this work provides an appropriate

model for studying the parenting practices of South African fathers has not been evaluated.
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Chapter 3

Methods: Research Objective 1

The first objective of this study was to determine whether South African children who reside with their

biological fathers tend to have better health outcomes than those whose fathers reside elsewhere. Al-

though there are no large datasets with an explicit focus on fathering in South Africa, data are available

from a number of nationally representative household surveys. These surveys generally collect informa-

tion about relationships among household occupants, making it possible to determine whether fathers

were residing in the household at the time of the survey. Some of these surveys also include measures

of children’s health status. We used data from one of the latter surveys, the 1998 South African De-

mographic and Health Survey (SADHS), to address research objective 1. In addition, we aggregated

1996 South African census data to construct measurements of different neighbourhood characteristics

for the households surveyed in the SADHS. In the following sub-sections (3.1 and 3.2) we describe the

data collected during the SADHS and the 1996 Census, respectively. In sub-sections 3.3 and 3.4, we

describe the variables used in our analyses and our steps in selecting the analytic sub-sample. We end

this chapter in sub-section 3.5 with a description of our analytic approach and the specific statistical

methods used to address research questions 1a-e.

3.1 1998 South African Demographic and Health Survey

The SADHS was a collaborative project of the South African National Department of Health, the South

African Medical Research Council and the United States Agency for International Development. It was

conducted as part of an international program aimed at collecting comparable, nationally-representative

data on population and health indicators for a number of countries. In many countries these surveys

have been repeated periodically to allow for comparisons to be made over time. In South Africa, two

Demographic and Health Surveys have been completed, in 1998 and 2003. Because the 2003 data were

not publicly available, we limited our analyses to the 1998 data. We obtained these data through the

MeasureDHS website [123]. Although they are over 15 years old, these data are valuable for investigat-

ing factors that influence children’s health, particularly those that remain stable over time. They include

detailed information about a range of child health indicators and a variety of demographic and socioeco-

nomic characteristics related to children’s health and health services utilization. In addition, the sample

is representative of almost the complete population of children under 5 at the time of the survey (with

the exception of children born to women younger than 15 or older than 45 at the time of the survey,

who were not asked questions about their childbearing histories). Below we will briefly describe the

sampling strategy and questionnaires used for the SADHS. More detailed descriptions are provided in
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Appendices A and F of the full survey report [6].

Sampling

In the SADHS, households were sampled using a stratified, two-stage cluster sampling approach. An

aim of the survey was to provide reliable statistics separately for rural and urban areas in eight of the

nine Provinces. In the ninth Province, the Eastern Cape, it was desired that separate estimates could be

produced for each of five health regions. Consequently, the first-stage sample was stratified into urban

and rural areas of each Province, or into urban and rural areas of each health region in the Eastern Cape.

Figure 3.1 (page 27) shows a map of South Africa. On the map, rural census Enumeration Areas (EAs)

are coloured dark grey, and urban EAs are coloured white.

In the first stage, a sample of EAs was systematically drawn from the list prepared for the 1996

national census. The probability an EA was selected was proportional to the number of households it

contained. In the second stage, households were randomly sampled from lists of households in each EA,

or from maps. Ten households were sampled from each urban EA and 20 from each rural EA. At each

sampled household, field workers completed a single “household questionnaire”. They also attempted

to complete a “women’s questionnaire” with all female household occupants aged 15-49 years.

In total, 972 EAs and 12 860 households were sampled. Data collection was not completed in three

EAs, and data from another three EAs were lost, resulting in data being available for 966 EAs. Of the

sampled households, 95.2% were successfully interviewed. Among those households that were found to

be occupied, the response rate was 97%. These households were comprised of a total of 12 327 female

members eligible to complete the women’s questionnaire, of whom 95% were successfully interviewed.

Consequently the overall response rate for the women’s questionnaire (calculated as the product of the

household response rate and the women’s questionnaire response rate) was 92.3%.

Sample weights, provided with the dataset, can be used to adjust statistics from the sample so that

they are representative of the South African population at the time of the survey [124]. Except where

indicated, all of the descriptive statistics presented in the results section have been adjusted using the

sample weights.
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3.1. 1998 South African Demographic and Health Survey

Questionnaires

The SADHS data used in these analyses were collected using two separate questionnaires. First, a sin-

gle household questionnaire was completed for each household. This questionnaire included a roster of

usual members of and visitors to the household. For each person in the roster, their relationship to the

household head, and limited demographic, educational and employment information were ascertained.

For each person younger than 15 years, questions were asked about whether her/his biological mother

and father were still living, and whether each was a member of the household. In addition, the house-

hold questionnaire included questions about household services (including access to electricity, source

of drinking water, and type of toilet facility), whether the household members owned each item in a

list of durable assets (including a television, automobile, and livestock), and an assessment by the inter-

viewer of which materials were used in constructing the walls and floor of the household structure. The

respondent for the household questionnaire could be “any adult member of the household who [was]

capable of providing information needed” to complete the questionnaire [125].

Second, a woman’s questionnaire was completed with each female household member aged 15 to

49 years identified in the household roster. This questionnaire included a fertility and marital history,

detailed educational attainment and employment questions, and questions about health knowledge, be-

liefs and attitudes. Using a birth roster, this questionnaire documented the date of all of the respondent’s

childbirths. For each living child under five years of age, details about the child’s delivery, immunization

history, and recent health status were ascertained.

As a consequence of the two-stage sampling strategy and data collection using these two question-

naires, units of observation in the SADHS dataset are organized into four nested levels6: at the top are

EAs within which are nested a number of sampled households. In each household there are potentially

multiple women, each of whom could potentially have a number of children. Data were collected for a

total of 5066 children born in the five years preceding the survey. Of these, 4797 were alive at the time

of the survey.

The complete data collected using these questionnaires are supplied in seven different datasets. For

the analyses described here, we drew variables from the following two datasets:

• the “Household member recode” dataset, which has a separate record for every member in the

sampled households, and includes sociodemographic variables for each individual and character-

istics of the household in which they live; and

• the “Children’s recode” dataset, which has a separate record for each child born to the interviewed

women. This large dataset includes variables specific to each child as well as variables specific to

the mother (i.e.: values are the same for all children born to the same mother) and some variables

specific to the household (i.e.: values are the same for all children residing in the same household.)

We describe how we linked records across these datasets in sub-section 3.4 on page 40.

6 Nested means that each lower-level unit is found in just one higher-level unit
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3.2 1996 South African census

The 1996 South African census was conducted from October to November and aimed to collect in-

formation about all persons living in the country on the night of the 9-10th October [126, 127]. To

enable enumeration, the country was divided into approximately 86000 EAs, each comprised of 100-

250 households, and demarcated so as to align with municipal boundaries [128]. Enumerators visited

every household in the country (as well as institutions and hostels) to collect information about the

occupants.

For the present analyses, we were interested in combining information from the 1996 census with

that from the SADHS because, while the SADHS collected detailed information on households and the

women and children living in them, the amount of information collected about EAs was very limited.

Conversely, the information collected during the census on (nearly) every household and individual in

the country could be used to construct measures of a variety of characteristics of EAs by aggregating rel-

evant information across all of the households or individuals comprising them. Because the list of EAs

designed for the 1996 Census was used as the sampling frame for the first stage of the 1998 SADHS sam-

ple, it is relatively simple to link information across these two data sources. This allowed for analyses

of whether EA-level variables (such as unemployment rates) modify associations between child-level

variables (such as the association between having a co-resident father and having been breastfed for

six months or longer). That the census data were collected less than two years before the SADHS data

makes it reasonable to assume that EA characteristics estimated from the census would correspond to

the time period covered by questions in the SADHS.

A single census questionnaire was completed for each household7. The questionnaire consisted

of 15 questions about the household (such as the type of dwelling, dwelling ownership, and types of

services used by the household) and 50 questions about each household member (including their age,

population group8, educational attainment, employment status, and income) [129]. Household members

could choose to complete the questionnaire either by themselves or through a face-to-face interview with

an enumerator, with the majority opting for the second option [127]. Separate questionnaires were used

for people residing in institutions such as prisons and hospitals, and for homeless people. “The Count

and How it was Done” report available through the 1996 Population Census website provides more

detailed information about the census methodology [127].

We obtained the 1996 Census Community Profile databases through the University of Cape Town’s

DataFirst service [130]. These databases come bundled within SuperTABLE version 3.6 software

(Time-Space Research, Melbourne), which allows the user to produce cross-tabulations among a set

of predefined census variables. One of the available variables is “Geographical Area”, which descends

to the level of EAs, thereby allowing simple aggregate statistics to be produced for every EA. The cross-

tabulation results can be exported as comma-separated text files for manipulation in other statistical

7For the 1996 Census, a household was defined as “a single person or a group of people who live together for at least four
nights a week, who eat from the same pot and who share resources.” [126]

8Population group refers to the official groups designated by the Apartheid government: “Asian/Indian”, “Black”,
“Coloured”, and “White”. These do not correspond to specific ethnic groups. However, because of their historical politi-
cal significance these categories are strongly associated with current socioeconomic status.
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software.

It is important to recognize that EAs are demarcated to make census enumeration practical, rather

than because they necessarily represent distinct social groupings in the ‘real world’. Researchers study-

ing how place of residence influences individuals’ health and behaviour frequently do treat units of

census geography as being reflective of meaningful social groupings, largely because data are most

readily available at these administrative levels of aggregation. However, the particular level of social

organization selected for study is important and, therefore, should be justified by theories explaining

how characteristics of social environments influence individuals’ outcomes [131, 132]. In quantifying

and attempting to explain geographic variation in the associations between father’s residential status

and child health outcomes, we have focused on EAs as the geographic level of interest. This decision

was based primarily on the fact of the shared geography of the SADHS and the census, which made

EAs the most convenient level at which to link individual-level data to group-level data. In present-

ing our findings we refer to EAs as “neighbourhoods” because this makes the discussion less abstract.

Because of our limited theoretical justification for selecting this geographic level, it is necessary to be

cautious when interpreting our effect estimates for neighbourhood-level variables and their interactions

with individual-level variables. In particular, associations should not be interpreted as causal. In addi-

tion, lack of association at the neighbourhood level does not imply that the construct of interest would

have no association at a different geographic level.

3.3 Variables

In the following sections we describe the variables used for our statistical analyses. We first describe

the father’s co-residence status exposure variable and the four child health outcomes. We then define

variables measuring other characteristics of child and mother which may act as potential confounders

in our analyses. Next, we describe neighbourhood variables which may modify associations between

the exposure and outcomes. In many cases we derived our analytic variables from variables in the

SADHS datasets. Often our aim was to reduce the number of levels in complex categorical variables.

Occasionally we created a new, more specific variable by combining information from a small set of

related variables. More detail on how each variable was derived is given in Table A.1 in Appendix A.1

(page 208).

Exposure

The father’s co-residence status exposure variable was binary, coded as “1” if the child’s biological

father was reported to be a de jure member of the child’s household, and “0” otherwise. We use the terms

“co-resident” and “non-co-resident” rather than the more concise “present” versus “absent”, because

the latter terms carry connotations about fathers’ levels of involvement in child care [24, 76], which

cannot be substantiated by the questions asked in the SADHS. Whereas, the terms “co-resident” and

“non-co-resident” focus specifically on what has been ascertained in this survey. We only examined

biological fathers because the SADHS household questionnaire specifically ascertained whether each
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child’s biological father was a member of her/his household. In contrast, the questionnaire did not

ascertain whether any other member(s) of the household act as social father(s) to the child. Given that

care of children by members of the extended family is a feature of traditional kinship systems of many

African cultural groups in South Africa, it is likely that many children in the SADHS dataset do have

a social father. However, the effect on child health of residing with a social father cannot be addressed

using this dataset precisely because there is not way to identify who these social fathers are.

Outcomes

Our analyses treated four separate, binary child health-related outcome variables. Each variable was

coded “1” if the child had experienced the outcome, and “0” if not. These variables were defined as

follows:

1. Was breastfed for six months or longer

A count variable in the SADHS dataset records the child’s duration of any breastfeeding in months9.

This information was ascertained by three questions in the SADHS women’s questionnaire: Did you

ever breastfeed [child’s name]?; Are you still breastfeeding [child’s name]?; and For how many months

did you breastfeed [child’s name]? Children still breastfeeding at the time of the survey were assigned

a breastfeeding duration equal to their age in months.

Initially we considered using survival methods to analyze children’s time to breastfeeding cessation.

Comparing the Kaplan-Meier survival curves for children with and without co-resident fathers, we ob-

served a large and reasonably consistent difference in the probability of still breastfeeding between the

two groups of children between 2 months and 18 months of age (Appendix A.2 figure A.1 on page 224).

Based on this observation, it seemed reasonable to dichotomize the breastfeeding duration data at a point

within this age range and model the resulting outcome using logistic regression, rather than to try to fit a

more complex survival analysis model to the time-to-event data. We selected six months as the cut-point

for the dichotomized variable because the greatest reduction in child mortality risk from breastfeeding

appears to be during the first six months of life [133]. In addition, at the time of the SADHS, women

were recommended to exclusively breastfeed for 3-4 months duration, and thereafter to continue breast-

feeding with complementary foods for two years or more (A. Behr, personal communication. November

25, 2013). Therefore it made sense to examine whether children had been breastfed for at least as long

as the period recommended for exclusive breastfeeding.

To derive our binary analytic variable we dichotomized the original count variable. First, we cal-

culated child’s age in months as the difference between the interview date and child’s birth date (both

recorded as century month codes [124, p.5]). We coded children younger than six months old as “not

applicable” and excluded them from analyses of this outcome. Among the remaining children, those

with breastfeeding durations of six months or longer were coded having had the outcome, and children

9Although it may have been informative to analyze data on the duration of exclusive breastfeeding, this information was
not ascertained in the SADHS.

31



3.3. Variables

Table 3.1: South African EPI schedule (1995-1999) and age groups used to derive immunization com-
pleteness outcome variable

Immunization doses Recommended age of
receipt

Limits of age group Implied range in
lower limit

Polio(0), BCG Birth 0 – <3 months 0 – 1 months
Polio(1), DPT(1), HepB(1) 6 weeks 3 – <4 months 2 – 4 months
Polio(2), DPT(2), HepB(2) 10 weeks 4 – <5 months 3 – 5 months
Polio(3), DPT(3), HepB(3) 14 weeks 5 – <11 months 4 – 6 months
Measles 9 months ≥11 months 10 – 12 months
Note: EPI=Expanded Programme on Immunization; BCG=Bacillus Calmette-Guérin;
DPT=Diphtheria, Pertussis, Tetanus; HepB=Hepatitis B, (#)=Dose number for multi-dose vaccines

who were never breastfed or had breastfeeding durations of less than six months were coded not having

had the outcome.

2. Was completely immunized for her/his age group

A series of nine variables in the SADHS dataset indicate whether children received each dose of the

routine childhood immunizations recommended by the South African Expanded Programme on Immu-

nization (EPI-SA): Polio, Diptheria-Pertussis-Tetanus, and Measles10. Based on the EPI-SA schedule

in place from 1995 to 1999 [134], we identified five age groups in which children immunized according

to schedule ought to have received distinct combinations of immunization doses (depicted in Table 3.1

on page 32)11. Column three of Table 3.1 gives the limits used in calculating age groups. Column

four gives the implied ranges in the lower age group cut-offs, taking into account our uncertainty about

children’s ages. We selected age groups such that, for each lower limit, the lowest value in our range

of uncertainty is just greater than the recommended age of receipt for the batch of immunization doses

that define that age group. In other words, all children within a particular age group should have had

adequate opportunity to receive all of the immunization doses appropriate for their age group. Children

who had received all of the immunization doses appropriate for their age group were coded as having

had the outcome, and all others were coded as not having had the outcome12.

10Hepatitis B was added to the South African EPI in 1995 (whereas, all other dose recommendations in Table 3.1 were in
place prior to 1995), therefore four-year-old children in the 1998 SADHS dataset may not have had the opportunity to receive
this vaccine. In addition, according to the 1998 SADHS full report, “...hepatitis B vaccination had not been adopted as a
standard for the whole country at the time of the survey....” [6, p. 121] For these reasons, we did not consider Hepatitis B
doses when deriving our immunization completeness outcome variable.

11Children’s birth dates and interview dates are recorded to the nearest month in the SADHS dataset. Therefore there is
uncertainty of ±1 month in calculating children’s ages, making it necessary to use generous lower limits for the age windows.

12We treated the following levels of the original variables as equivalent indicators that a particular vaccine dose had been
received: 1=yes, vaccination date on card; 2=yes, reported by mother, 3=yes; vaccination marked on card (but date missing).
The purpose of doing this was to avoid excluding from our analyses the 4% of children whose health cards were reported
missing, and the 22% whose health cards were not seen by interviewers.
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3. Had symptoms of ARI in the two weeks before the survey

This outcome was ascertained by asking the mother the following two questions: Has [child’s name]

been ill or feverish with a cough at any time in the last 2 weeks?; and When [child’s name] was ill with

a cough, did he/she breathe with difficulty or faster than usual with short, fast breaths?

Only if a mother answered “Yes” to both of these questions was a child coded as having had the

outcome. This is consistent with the standard case definition for estimating period prevalence of acute

respiratory infection using DHS data [6].

4. Had diarrhoea in the two weeks before the survey

This variable comes directly from the SADHS dataset and was ascertained by asking the mother: Has

[child’s name] had diarrhoea in the last 2 weeks? If a mother answered “Yes” to this question the child

was coded as having had the outcome, and not if the she answered “No”. Although mothers were asked

additional information about diarrhoeal episodes (i.e.: number of stools on the worst day of the episode,

and whether the stools were bloody), this information was not considered in our outcome definition.

This is consistent with the standard case definition for estimating period prevalence of diarrhoea using

DHS data [6].

Additional household structure variables examined as effect modifiers of father’s
co-residence status

We examined whether two additional dimensions of household structure modified the association be-

tween father’s co-residence status and child health outcomes: i) whether the child’s mother was in a

marital union, and ii) whether there were additional adult relatives residing in the household.

The first characteristic is measured by a dichotomous variable indicating whether a child’s mother

was married at the time of the survey. We derived this variable from the mother’s “current marital

status” variable by collapsing the following categories to form a “currently unmarried” reference group:

never married, living like married, widowed, separated, and divorced. To test for effect modification of

father’s co-residence status by whether the mother was currently married we included in our regression

models an interaction term involving these two variables13.

The second characteristic was ascertained using information about the relationship of household

occupants to the household head in each child’s household. We were particularly interested in comparing

children with co-resident fathers to those with non-co-resident fathers, with the latter group stratified by

whether they lived with other adult relatives. We classified household members >17 years old as adults,

based on evidence from the 2000 South African Time Use Survey showing that 20-39 year olds spend

considerably more time engaged in economic work and in household maintenance (which includes care

13The identity of the mother’s husband was not ascertained in the SADHS. Therefore we were not able to determine specifi-
cally whether the child’s mother was married to her/his biological father. We assumed that, where the mother was married and
the biological father was co-resident, the parents were in a marital union. Where the mother was married and the biological
father was non-co-resident, the mother’s husband could be the biological father or someone else. This needs to be kept in mind
when interpreting the regression coefficient for the interaction term.
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work) than 10-19 year olds[135, p. 38]. We were also interested in whether the gender of the co-resident

relatives was important. To make these comparisons, we constructed a 4-category extended household

structure variable distinguishing children with:

• Two co-resident biological parents (± other adult co-resident relatives)

• Co-resident mother, non-co-resident father, >1 adult male co-resident relative

• Co-resident mother, non-co-resident father, >1 adult female co-resident relative, no adult male

co-resident relatives

• Co-resident mother, non-co-resident father, no other adult co-resident relatives

For analyses involving this variable we included children whose biological father was dead because the

the co-residence status of biological fathers was no longer our sole focus. To examine the effect of this

variable we used it in place of the father’s co-residence status variable in regression models, and left all

other covariates unchanged.

Potential confounders

To estimate unbiased associations between paternal co-residence and each child health outcome requires

identifying and statistically controlling for the effects of potential confounding variables. Following

the general criteria recommended in epidemiology, we identified potential confounding variables as

characteristics that are: a) putative causes of the outcome, and b) expected to be associated with (but not

caused by) father’s co-residence status [136, p. 154-7].

Mosley and Chen’s and Millard’s models of the socioeconomic determinants of child mortality

guided our consideration of putative causes of the four child health outcomes. To understand how other

investigators had operationalized the determinants identified in these theoretical models, we reviewed

literature concerning neighbourhood and household socioeconomic influences on child health in low-

income countries [137, 138, 99, 139, 140, 141, 142, 106, 143]. Many of these studies used data from

household surveys similar to the SADHS. To avoid missing determinants that are more specific to each

outcome, we also made reference to studies and reviews of the main predictors of breastfeeding initiation

and duration [144, 33], immunization uptake [145, 146, 147], acute respiratory infection [148], and

diarrhoeal illness [149, 150, 151, 152, 153, 154]. Most, but not all, of these latter articles were specific

to low-income countries.

To identify characteristics associated with fathers’ probability of residing with their children, we

referred to other South African research on this issue as well as Fein and colleagues’ categorization

of the determinants of marriage and co-habitation [155]. We reviewed this literature previously in the

section describing a systemic ecological model of the influences on fathering (section 2.1.3 on page 10).

Based on our review of the above literature and results of exploratory regression models (described

in section 3.5), we included the following child and maternal covariates in regression models for all four

outcomes. We describe neighbourhood covariates separately in the subsequent section (page 38).
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Child’s characteristics:

• Birth order and preceding birth interval - A 7-level categorical variable derived by combining

information about the number of children the mother gave birth to prior to the index child’s14

birth and the time in months between the index child’s birth and the birth of her/his next oldest

sibling. Categories were: 1 = First born; 2 = 2nd-4th born, birth interval <24 months; 3 = 2nd-

4th born, birth interval 24-47 months; 4 = 2nd-4th born, birth interval >47 months; 5 = 5th+

born, birth interval <24 months; 6 = 5th+ born, birth interval 24-47 months; 7 = 5th+ born, birth

interval >47 months. Birth order and birth interval are “maternal factors” identified in Mosley

and Chen’s model, with lower birth order and shorter preceding birth interval previously shown to

be associated with increased mortality risk for the index child [142, 156]. Higher parity and short

birth intervals are also associated with more constrained household economic resources [157],

which negatively predicts union formation and positively predicts union instability.

• Place of delivery - A 3-level categorical variable identifying the location where the mother deliv-

ered the index child. Categories were: 1 = Home; 2 = Public medical facility; 3 = Private medical

facility. This variable was derived by collapsing the sub-categories in the original SADHS vari-

able into the “major categories” defined in the dataset documentation [124]. Children reported to

have been born in an “Other” place of delivery (n=35) were treated as having missing data for this

variable. Place of delivery is a proxy for the “environmental contamination” and “personal illness

control” categories in Mosley and Chen’s model, in that pathogen exposure and availability of

medical interventions differ between home and medical facility birth environments. Delivering

in a private medical facility would be more likely among women with greater income or wealth

at the time of the child’s birth, which, in turn, my positively predict being in a marital union.

Whereas, lower income women would be more likely to deliver at home or in a public medical

facility, because user fees for maternity care at public facilities in South Africa were removed in

1995 [7, p. 835].

• Antenatal care provider - A 3-level categorical variable identifying the person who provided

antenatal care to the mother during the pregnancy with the index child. Categories were: 1 =

Nurse/midwife (with or without a doctor); 2 = Doctor only; 3 = Traditional birth attendant, other

care provider or no care. This variable is related to the mother’s access to health services, her

socioeconomic status during the pregnancy and her health care beliefs, all of which feature in

models of the determinants of child mortality. Traditional health beliefs may co-occur with more

traditional beliefs favouring marriage. Whereas lower personal income as well as living in a

poorer-resourced area may be negatively associated with marriage/cohabiting and positively as-

sociated with cohabiting union disruption, for example from men’s entry into migrant labour. In

South Africa antenatal care from government primary health clinics is usually provided by nurse

midwives. We assumed that women who received antenatal care from a doctor only are likely

14By “index child” we are referring to a child who is the unit of analysis in our models, i.e.: a child meeting the inclusion
criteria and for whom exposure, outcome, and covariate information were available.
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to have purchased this care privately. Also note, there is not a professional ‘Traditional Birth

Attendant’ designation in South Africa. Traditionally, women would deliver alone or attended by

a family member. We assumed that women who sought care from a traditional birth attendant or

other care provider or who did not have any antenatal care were more likely to have experienced

barriers to accessing medical facilities or were following specific beliefs that disfavoured medical

care.

• Whether the mother wanted the pregnancy with the index child at the time she became
pregnant - This variable was used directly as provided in the SADHS dataset. Response options

for the timing when the mother wanted to become pregnant were: 1 = Then; 2 = Later; 3 = Did

not want any more children. Women reporting unintended pregnancies are less likely to receive

adequate antenatal care, and children born of unintended pregnancies have lower probability of

receiving routine childhood immunizations and increased probability of dying during the neonatal

period [158]. Unintended pregnancy is also associated with decreased union stability. In addition,

pregnancies occurring outside of a union (which may relate to whether the pregnancy is wanted)

influence subsequent marriage and cohabiting union formation.

Mother’s characteristics

• Mother’s population group - A dichotomous variable (0 = Black; 1 = Non-black) derived by

combining the “Asian/Indian”, “Coloured” and “White” population groups to form the “Non-

Black” category. During Apartheid, discriminatory laws controlled non-White population groups’

rights to own property, job availability, wage levels, access and quality of services like education

and health care, as well as power and perceived status in society. As a consequence, population

group is persistently and strongly associated with socioeconomic status. Higher socioeconomic

status is expected to improve children’s health outcomes and parent’s opportunities for marriage

and/or cohabitation.

• Mother’s highest completed level of education - A 3-level categorical variable (1 = No edu-

cation or incomplete primary; 2 = Complete primary or incomplete secondary; 3 = Complete

secondary or higher) derived by collapsing adjacent pairs of categories in the original six-level

variable. Educational attainment is an important “socioeconomic determinant” in Mosley and

Chen’s model, with higher maternal educational attainment having been found to be associated

with lower risk of various negative child health outcomes [142, 157]. Research shows that a ma-

jority of Black South African women share the belief that marriage should come after completion

of education [159, 61], suggesting that lower educational attainment may be associated with lower

probability of being in a marital union.

• Mother’s age at index child’s birth - A count variable derived by calculating the difference

in years between the index child’s date of birth and mother’s date of birth. Mother’s age is an

important influence on children’s health outcomes, being related to knowledge and experience,
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and economic resources. Increasing age is also associated with increased likelihood of marriage

and cohabitation [59].

• Mother’s age at first child birth - A 3-level categorical variable (1 = <18 years old; 2 = 18-

29 years old; 3 = >29 years old) derived from the continuous “age at first birth” variable in

the SADHS dataset. Early childbearing is associated with increased probability of low birth

weight and infant mortality [160]. It is also associated with poorer economic outcomes for the

mother (school drop-out and household poverty) [161], which are, in turn, associated with poorer

child health outcomes. Early, non-marital pregnancy also reduces subsequent marriage prospects,

although it may promote cohabitation.

For models of breastfeeding duration and immunization completeness we also adjusted for a 4-level

categorical variable measuring whether the mother spent her childhood in a rural or urban area
and whether she had migrated between childhood and the time of the survey. This variable was

derived by by creating a category for each combination of the levels of two dichotomous variables in

the SADHS dataset: mother’s childhood place of residence (with “City” and “Town” categories treated

together as “Urban” vs. “Countryside”), and type of place of residence at the time of the interview

(“Urban” vs. “Rural”)15. This variable is intended to capture some of the influence of mother’s place of

upbringing on her later-life socioeconomic status and on her attitudes and beliefs. We are also interested

in capturing the effects of urbanization, which has been an important demographic change in South

Africa, especially since the end of Apartheid-era pass laws. Research suggests that moving to an urban

environment exposes women to better educational and employment opportunities and may reduce the

social pressures to conform to traditional marriage norms [162, p. 93-4]. Urban women may be more

likely than rural women to live independently from, or in a cohabiting but non-marital union with, their

children’s fathers [52]. They may also have improved access to resources for keeping their children

healthy. Alternatively, women may migrate with their partners to urban centres, avoiding the common

pattern of migrant labour-induced familial/spousal separation.

For models of immunization completeness, recent ARI and recent diarrhoea, we also adjusted for a

count variable measuring the child’s age in months, which was derived as the difference between the

date of the interview and the child’s date of birth. Children’s risk of respiratory and diarrhoeal infection

declines with age [148, 153]. Children are also less likely to receive vaccine doses that are scheduled

for receipt at older ages [163]. Therefore, as children age, they are less likely to have received all

immunizations appropriate for their age-group. Finally, we anticipated that the probability of having a

co-resident father might vary as children age.

Finally, for models of recent ARI and recent diarrhoea we also adjusted for a dichotomous variable

measuring child’s sex (0 = Female; 1 = Male), and a 3-level categorical variable measuring the season
during which the interview was conducted (1 = Summer [January-March]; 2 = Autumn [April-May];

3 = Winter [June-September]). Male children have a higher incidence of diarrhoeal disease than females,

and possibly a slightly higher incidence of respiratory illness [164, 148]. Female sex of first-born
15For the purposes of this variable, “migration” means having moved from a rural childhood place of residence to an urban

place of residence by the time of the survey, or vice versa
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children has been found to be associated with reduced marriage quality [155, p. 13], while male children

in the United States are more likely than females to have co-resident fathers [165]. We included season

as a covariate in the models for the recent illness outcomes because incidence rates of respiratory and

diarrhoeal infections vary by season [148, 153] and because paternal non-co-residence associated with

migrant labour may also vary by season.

Of note, we did not include sex as a covariate in the immunization completeness models. Although

studies of childhood immunization coverage in India have found that boys are more likely than girls

to be completely immunized [166], studies in African settings have not reported gender-differences in

immunization coverage [167].

Neighbourhood-level variables

Fathers’ parenting practices have been found to be sensitive to societal context [168, p. 50][47, p.

285][26, p. 889]. As discussed in the literature review (Section 2.1.3 on page 10), employment avail-

ability and gender norms are two important features of the context of fatherhood in South Africa, which

may modify the effect of residing with a father on children’s health outcomes. Direct measures of em-

ployment availability and gender norms are not available for the neighbourhoods in the SADHS dataset.

However, by aggregating 1996 census data from individuals and households comprising the neighbour-

hoods, we may be able to obtain indirect measures of the characteristics of interest. We hypothesize that

variables measuring aspects of neighbourhood social context may explain neighbourhood-level varia-

tion in co-resident father effects on children’s health outcomes. We explored the following variables for

this purpose:

1. A dichotomous variable distinguishing urban from rural neighbourhoods

2. Unemployment rate among adult male residents - A continuous variable calculated as the

number of male EA residents 15 years old or older who were “unemployed, looking for work”

expressed as a percentage of all male EA residents 15 years old or older who were either employed

or unemployed, as per the “expanded definition” of unemployment used by Statistics South Africa

[126, p. 2].

3. Percentage of households having a female head - A continuous variable calculated as the per-

centage of households in the EA who reported having a female household head.

4. Percentage of households having an annual income <R600016 - A continuous variable calcu-

lated as the percentage of households in the EA with derived annual household incomes in the

“R2401-6000” range or lower. The chosen income cutoff roughly corresponds to the the upper

limit for the lowest quintile of household incomes nationally, as calculated in the 1995 South

African Income and Expenditure Survey [169, p. 28].

16R6000 was equivalent to approximately $1900 CAD at the average exchange rate for the 1996 calendar year.
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5. Percentage of female residents having completed high school education or higher - A contin-

uous variable calculated as the percentage of female EA residents 20 years old or older who had

completed high school, including those with any level of post-high school education.

6. Ratio of percentage female to percentage male residents having completed high school edu-
cation or higher - A continuous variable calculated as the percentage of female EA residents 20

years old or older who had completed high school divided by the percentage of male EA residents

20 years old or older who had completed high school.

Employment availability and cultural norms are expected to vary between urban and rural neighbour-

hoods. Employment opportunities are expected to be more limited in rural neighbourhoods, neigh-

bourhoods with higher rates of male unemployment, and neighbourhoods with greater percentages of

low-income households. Higher percentages of female headed households may indicate neighbourhoods

with higher numbers of absent male migrant labourers.

Choosing to leave a neighbourhood offering limited opportunities to provide financially for one’s

children may reflect a responsible fathering decision and may benefit children’s health. In addition,

if economic marginalization makes men less able to meet their fathering responsibilities, even when

they physically reside with their children, having a co-resident father in these neighbourhoods may,

on average, be of limited benefit to children. Furthermore, we expect that neighbourhoods with bet-

ter employment opportunities and fewer low-income households would tend to have better access to

good-quality public infrastructure and services17. Through their access to services, parents in these

neighbourhoods may be more able to ensure positive health outcomes for their children. We hypothe-

size that in neighbourhoods with less unemployment and lower percentages of low-income households,

having a co-resident father will be more strongly associated with positive child health outcomes.

With respect to cultural norms, in neighbourhoods that empower women and emphasize greater

gender equality, men and women may have more space to negotiate their obligations and responsibilities

to one another and to their children. Neighbourhoods with more permissive gender norms are likely to

display higher absolute and relative (compared to men) percentages of women having completed high

school. Urban neighbourhoods and those with greater percentages of female households heads may also

have less traditional norms. In such neighbourhoods, fathers may become more involved in the intimate

care of their children [52, p. 77, 83]. In addition, women may be able to negotiate more control over

decision-making related to their children’s care [43, 60]. For these reasons, having a co-resident father

may be more beneficial in these contexts.

17Exploratory analyses support this assumption: using data from all neighbourhoods in the 1996 census dataset (results not
shown), we found the percentage of households with incomes <R6000 to be modestly negatively correlated with the following
five indicators of neighbourhood access to public services: percentage of households with water piped into dwelling or site,
percentage of households having a flush or chemical toilet, percentage of households using electricity for lighting, percentage
of households with a telephone in the dwelling, and percentage of households having refuse disposal services provided by the
local authority (Spearman’s rank correlation coefficients between -0.32 and -0.40).
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Additional variables used to describe the analytic sample

Household socioeconomic status is another important potential confounder in these analyses because it

is intimately associated with household structure and affects child health through a number of pathways.

Investigators using household survey data often operationalize household socioeconomic status using a

combination of measures of household members’ educational attainments and employment statuses, and

household income, expenditure or wealth. The SADHS dataset includes household wealth variables, but

these cross-sectional measures only reflect the situation at the time of the survey. Because father’s co-

residence status (also measured only at the time of the survey) could be a cause or a consequence of

household socioeconomic status, adjusting for the latter could bias the co-resident father regression

coefficient estimates (as a result of controlling for variables that mediate some of the effect of father’s

co-residence on child health)18 [83, p. 358][77, p. 33][40, p. 12-13]. For this reason we do not

adjust for these variables in our regression models but we do include them in the table of descriptive

statistics (Table 4.1). The two socioeconomic status variables we present are: (i) a dichotomous variable

measuring whether the mother was working at the time of the survey (0 = No; 1 = Yes); (ii) and a

5-level categorical variable measuring the quintile of household wealth, which was derived from a

series of questions about household dwelling structure and ownership of durable assets, as described

previously [170].

In our descriptive statistics tables we also included an extra 9-level categorical variable measur-

ing the Province in which the neighbourhood is located. This variable is of interest because it likely

influences both father’s co-residence and children’s health outcomes. Vastly differing employment op-

portunities and lasting effects of the Apartheid government’s displacement of African people to rural

“homelands” in some Provinces likely contribute to between-Province differences in the percentage

of children with co-resident fathers. Differences in Provincial public infrastructure and health system

functioning likely contribute to variations in children’s health outcomes. However, we did not include

the Province variable in our regression models for the following reasons: a) we found it to be highly

correlated with some of the individual-level potential confounders, and b) there are relatively few neigh-

bourhoods per Province in our analytic sample. Both lead to large uncertainty in coefficient estimates

from models which include Province as a covariate.

3.4 Inclusion and exclusion criteria and data linkage

To be eligible for inclusion in our analyses children had to be alive at the time of the survey and residing

with their mother. A total of 4,437 children in the child recode dataset met these criteria.

To estimate associations between having a co-resident father (recorded for each child in the house-

18Ideally we would adjust for household socioeconomic status at conception or during pregnancy. Not only does this precede
father’s co-residence status at the time of the survey, pregnancy is also likely to be a critical period in the processes leading to
whether parents co-reside [155]. Unfortunately, household socioeconomic status during pregnancy was not directly assessed
in the SADHS. We assume that mother’s population group and educational attainment, as well as antenatal care provider and
place of delivery will indirectly measure socioeconomic status during pregnancy. This is part of our rationale for adjusting for
these variables.
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hold member dataset) and children’s health outcomes (recorded for each child in the child dataset) it

was necessary to link each child’s record across the child and household member datasets. Optimally a

unique child identifier that is common to both datasets would be used to link children’s records. This

would ensure accuracy of the linked data. Unfortunately the SADHS datasets do not include a unique

identifier for children. An alternative is to link pairs of records by matching their values on a set of

variables present in both datasets. There are five variables common to the child and household mem-

ber datasets: a unique number for each EA, a unique number for each household, a unique identifier

for each woman selected to complete the women’s questionnaire (referred to subsequently as mother’s

identifier), and the sex and age (in years) of each child. We tested two alternative matching strategies.

One strategy was more conservative in that only those records matching on all five common variables

were linked. However, a concern with the conservative strategy is that it would fail to link records of

children whose ages and/or sexes were accidentally recorded differently in the household member and

child datasets.19 To overcome this limitation, the alternative strategy allowed records to be linked if

they matched on only three or four of the five common variables, provided each record could only be

matched to one record in the other dataset. At a minimum, linked records had to match on EA number,

household number, and mother’s identifier. In other words, we assumed that if each dataset contained

only a single record for a child under 5 years old residing with the same uniquely identified mother that

those records could be linked, even if the child’s age and/or sex variables did not match. We provide a

detailed description of the two linking strategies and flow diagrams comparing them in Appendix A.3

on page 225.

We compared the datasets generated by the two linking strategies by assessing for differences in the

distributions of the exposure, outcomes and covariates of interest in each dataset. Because we found

no significant differences between the two datasets in the distributions of these variables, we used the

dataset produced by the less conservative strategy for our analyses. The latter dataset was comprised of

linked records for 4010 children (90.4% of the 4,437 who met our inclusion criteria).

To produce the final analytic sub-sample, we excluded 48 children because either child or mother

was recorded as a visitor to the household or because both the child’s and mother’s values of the house-

hold resident status variable were missing. We excluded a further 152 children whose biological father

was dead at the time of the survey. Although it would be valuable to examine the health outcomes of

children whose fathers have died, the factors leading to, and consequences of, fathers’ deaths may be

distinct from those leading living fathers to reside apart from their children. As such, treating children

with dead fathers as equivalent to children with living, non-co-resident fathers in our analyses could bias

our estimates of the effect of co-residing with a father. In addition, there were too few children in this

19Children’s data in the household member dataset were collected using the household questionnaire, which could have
been completed by any adult household member, not necessarily a close relative of the child. In contrast, data in the child
dataset were reported by the child’s mother. In the former dataset children’s ages were collected simply by asking how old
children were at the time of the survey, possibly allowing ages to be rounded up or down at the discretion of the respondent.
Whereas, in the child dataset, mothers reported the year and month of their children’s births, from which age in completed
years was calculated. Because of this difference in the way children’s ages were obtained, it is plausible for the same child to
have their age recorded differently in the two datasets. However, we would expect most discrepancies to be of only one year.
In the dataset produced by our second linking strategy 91% of records having a mis-match on the child’s age were discrepant
by only one year.
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group to treat them as a separate group during analysis. For these reasons we excluded them from our

dataset. This leaves a total of 3,810 children in the analytic sub-sample, 85.9% of the total number of

children in the SADHS who met our inclusion criteria.

Finally, we linked records of children in the analytic dataset to corresponding records for the neigh-

bourhoods where they live. The latter records were included in a dataset of neighbourhood variables

that we derived using 1996 SA census data (described in Table A.1 on page 208). The linkage involved

matching records using a unique EA identifier. Each EA in the 1996 census is identified by a unique

7-digit identifier. The same identifier for EAs in the SADHS dataset was obtained by multiplying the

3-digit “district ID” variable by 10000 and added the 4-digit “EA number” (S.O. Manda, personal com-

munication, April 17, 2012). We failed to link the records of 39 children in the analytic sample (1% of

the total) because their EA identifier did not have a match in the census dataset. These children were

from 10 EAs in the SADHS dataset. Exploratory analyses showed that two of the EAs were in the

Western Cape (one urban, one rural), one was in a rural area of the Eastern Cape, and the remaining

seven were in urban areas of Gauteng (results not shown). We excluded these 39 children with missing

neighbourhood-level data from all of our analyses.

3.5 Statistical analysis

The following sections describe our approach to preparing initial descriptive statistics and to fitting a

series of multilevel regression models to address research questions 1a-e (Chapter 1).

Descriptive data analysis

For all outcome, exposure, and potential confounding variables we prepared descriptive statistics with

the aims of understanding: a) the distribution of each variable in the analytic sample, and b) the pro-

portion of missing responses. We examined categorical variables using single-variable frequency tables.

For continuous variables, we calculated the percentages of records having missing data and prepared his-

tograms of the valid response data. We calculated the following measures of central tendency and spread

for each continuous variable: means and standard deviations for approximately normally-distributed

variables, and medians and interquartile ranges for non-normal variables. Assessment of normality was

based on visual inspection of histograms.

As a first step in determining whether the associations hypothesized from the conceptual model and

literature review were supported by the data, we examined associations among pairs of variables using

contingency tables for categorical variables; Pearson and Spearman correlation statistics for continuous

variables; and, for pairs of continuous and categorical variables, means, medians, standard deviations,

and interquartile ranges of the continuous variables within each stratum of the categorical variables.

In the results chapter (Table 4.1 on page 50), we present population-weighted descriptive statistics for

the complete analytic sub-sample and for strata of children with and without co-resident fathers. For

population weighting we used the person weights provided with the SADHS datasets.

To describe the multilevel structure of the analytic sub-sample, we prepared frequency distributions
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of the counts of children per mother, household and neighbourhood. As a gross assessment of whether

the risk of each outcome is unevenly distributed across neighbourhoods, we prepared frequency dis-

tributions for counts of each outcome per neighbourhood. Using these distributions, we can examine

whether outcomes appear to be ’concentrated’ in a subset of neighbourhoods.

Multilevel regression modelling

Answering our research questions requires us to be able to isolate individual and neighbourhood sources

of variation in the observed child health outcomes. Multilevel modelling is a powerful method for doing

this. The feature which distinguishes multilevel models from ordinary regression models is their ability

to model variation among lower-level units simultaneously with variation across higher-level units [171,

p. 251]. Given the aims of this study, multilevel modelling afford the following advantages:

• It allowed us to model neighbourhood-level variation in the regression intercept via treating the

intercept as a random variable. This has two advantages. First, ordinary regression assumes that

each child has an independent probability of having the outcome. The complex sampling de-

sign used in the SADHS produces data that likely violate this assumption because children who

were living in the same neighbourhood may have been more alike one another in their probability

of having the outcome than children who were living in different neighbourhoods. Modelling

group-level variation in the intercept allowed for outcomes of individuals in the same group to be

correlated, thereby relaxing the independence assumption. The second advantage of including in-

tercepts that vary by group was that they “absorbed” unexplained variation in the individual-level

model that could be explained by group membership. In this way, varying intercepts accounted

for the effect of unmeasured group-level confounding variables.

• We were able to model group-level variation in the regression co-efficient for the father’s co-

residence status variable. This allowed us to estimate the magnitude of variation across neigh-

bourhoods in the effect of having a co-resident father, and to explore the degree to which various

neighbourhood-level covariates explained this variation.

The SADHS data are arranged in four nested levels: children > mothers > households > neighbourhoods.

However, the sample sizes at the "mother" and "household" levels were too small in the hierarchical

structure to facilitate useful inference at these levels of clustering. This can be seen in that fact that the

majority of mothers and households have only a single eligible child (figure 4.1 on page 55). Therefore,

for the analysis of this data we developed two-level (random intercept and coefficient) models with

children nested under neighbourhood. We utilized maternal and household characteristics as individual

level data.

Our analyses proceeded in four stages. First, we estimated unadjusted odds ratios (ORs) for the

association between covariates of interest and each child health outcome. These ORs were estimated

using generalized linear models (GLMs), each with a single predictor variable. In the second stage

we fit a series of GLMs with father’s co-residence status and different sets of potential confounders.

These models allowed us to assess the effect of confounder adjustment on the regression coefficient for
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father’s co-residence status. We also simultaneously modelled groups of potential confounders appear-

ing to measure related characteristics (for example mother’s educational attainment and self-reported

literacy). We reviewed the estimated correlation matrices of these models to identify covariates show-

ing multicollinearity. Last, we tested interaction terms between father’s co-residence status and child’s

age and mother’s population group. Using the Wald test, these interaction terms were not found to be

significant at the 5% level and so were not included in subsequent models.

For the final individual-level models, we based our selection of potential confounders predominantly

on the findings of our literature search for variables having demonstrated associations with exposure and

outcome, and on our assessments for multicollinarity, rather than on the basis of statistical significance.

Once we had decided on the final set of covariates for each adjusted model, we prepared analytic datasets

having complete data for all included variables. The total number of records in these datasets varies by

outcome because of missing responses for the outcome variables themselves and because of differences

in the covariates included in the full models. We then refit the unadjusted models using the complete

case datasets.

Each GLM expresses the expected value, or mean, of the outcome variable as a linear combination

of explanatory variables and associated regression parameters (intercepts and slopes) [172, 173, 171]. A

link function is used to connect the mean of the outcome to the linear predictor [172]. All four outcomes

in this study are binary (i.e.: for each child, the outcome, y, can only take on a value of 1=yes or 0=no).

We assumed that the outcomes follow a Bernoulli distribution, a special case of the binomial distribution

in which there is a single trial (i.e.: each child has only a single opportunity to have the outcome). To

accommodate the binary outcomes, we used a log-odds or logit link function.

Therefore, we modelled the log-odds of πi j, the probability that the outcome occurs for the ith child

in the jth neighbourhood, as:

logit(πi j) = log
(

πi j

1−πi j

)
= β0 +β1x1i j +Xi jB (3.1)

In the above equation, β0 is the intercept and β1 is the effect for the co-resident father variable,

x1i j. The matrix Xi j is composed of children’s values for all additional covariates in the model. Column

vector B contains the regression coefficients for the additional covariates.

In the third stage of our analysis, we constructed multilevel generalized linear models, in which we

allowed some of the regression coefficients to vary by neighbourhood. The simplest multilevel model

involves an intercept that varies by neighbourhood and is otherwise identical to equation 3.1. This model

can be written as:

logit(πi j) = β0 j +β1x1i j +Xi jB, for i= 1,...,n and j= 1,...,J

β0 j = β0 +u0 j

u0 j ∼ N
(
0,σ2

u0
)

(3.2)
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where β0 j is the intercept, which varies by neighbourhood (as indicated by the subscript j). In

multilevel models, the varying regression coefficients are modelled using a separate neighbourhood-

level model which is fit simultaneously with the individual-level model20 [171, p. 251]. In the simple 2-

level model shown above, the varying intercepts are modelled using a linear regression with an intercept,

β0, and a residual term, u0 j. In this regression, β0 is the average of the neighbourhood intercepts, while

the residual can be thought of as measuring each neighbourhood’s deviation from the average intercept.

The neighbourhood-specific deviations were assumed to be normally distributed around a mean of zero

with a variance of σ2
u0, which is estimated from the data.

We used varying intercept models to explore the influence of unmeasured neighbourhood con-

founders on the coefficient for father’s co-residence status. We also explored the effect of including

an interaction term involving father’s co-residence status and mother’s marital status. Finally, we re-

placed the father’s co-residence status variable with the four-level household structure variable, to assess

whether living with additional relatives modified the effect of having a non-resident father.

In model 3.2, the regression coefficient for the co-resident father predictor variable is fixed, i.e.: its

value is assumed not to vary by neighbourhood. To relax this assumption, we can extend model 3.2 by

allowing the co-resident father coefficient to also vary by neighbourhood:

logit(πi j) = β0 j +β1 jx1i j +Xi jB

β0 j = β0 +u0 j

β1 j = β1 +u1 j(
u0 j

u1 j

)
∼ MVN(0,Ω)

Ω =

(
σ2

u0 ρσu0σu1

ρσu0σu1 σ2
u1

)
(3.3)

Similarly to the neighbourhood intercepts, the neighbourhood slopes are modelled using a linear

regression without predictors. The intercept, β1, is equal to the mean slope across all neighbourhoods,

and u1 j is the neighbourhood-specific deviation from the mean slope. We assumed that the deviations

for the intercepts and slopes followed a joint multivariate normal distribution having mean zero and co-

variance matrix, Ω, estimated from the data. The diagonal components of the covariance matrix are the

variance terms for the varying intercepts and slopes, σ2
u0 and σ2

u1, respectively. The off-diagonal compo-

nents, ρσu0σu1, are equal to the covariance between the varying intercepts and slopes. The assumption

of a joint distribution allows for the varying intercepts and slopes to be correlated. We calculated the

correlation, ρ , by dividing the covariance by the product of the intercept and slope standard deviations.

In the final step of our analyses, we included neighbourhood-level covariates. To do this, we in-

cluded the neighbourhood covariates as predictors in the linear regression models for the varying inter-

20By individual-level we are referring to units at the lowest level of clustering, i.e.: children in this case.
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cepts and slopes. Below we present an example model that includes a neighbourhood-level covariate,

z1, which, for illustration, could be the percentage of households with an annual income <R6000:

logit(πi j) = β0 j +β1 jx1i j +Xi jB

β0 j = β0 +u00 j +u01z1 j

β1 j = β1 +u10 j +u11z1 j(
u00 j

u01 j

)
∼ MVN(0,Ω)

Ω =

(
σ2

u0 ρσu0σu1

ρσu0σu1 σ2
u1

)
(3.4)

In this model, z1 j is the percentage of low-income households in neighbourhood j. In the regression

for the varying intercepts, β0 is the neighbourhood-average intercept and u01 is the coefficient for the

low-income household covariate, which does not vary by neighbourhood. Similarly, in the regression

for the varying slopes, β1 is the neighbourhood-average slope and u11 is the fixed coefficient for the

low-income household covariate. The neighbourhood-specific deviation terms are given as u00 j and

u10 j. If the covariates explain any of the deviation of the neighbourhood intercepts and slopes about

their respective means, we should see a corresponding decrease in the estimated variance parameters

σ2
u0 and σ2

u1.

In the model for the neighbourhood intercepts, the regression coefficient, u01, is the change in the

intercept observed when comparing neighbourhoods that differ by one standard deviation in their value

of the neighbourhood covariate. In the model for the neighbourhood slopes, the coefficient, u11, can be

interpreted in two ways. Similarly to the term in the model for the intercepts, it can be interpreted as the

change in the slope observed in comparing neighbourhoods that differ by one standard deviation in their

value of the covariate. Alternatively, it can be interpreted as the coefficient for an interaction involving

the value of the father’s co-residence status variable for child i and the value of the covariate for the

neighbourhood where child i lives [171, p. 282-3]. The latter interpretation is more easily seen by

substituting line 3 of model 3.4 into line 1. By either interpretation, the magnitude of this term indicates

whether the effect of having a co-resident father is modified by neighbourhood context.

Model estimation

The varying coefficients in multilevel models make these models difficult to solve mathematically.

However, model parameters can be estimated using procedures that maximize approximations to the

likelihood or using Bayesian Markov Chain Monte Carlo (MCMC) techniques [174, p. 128-31]. Resid-

ual pseudo-likelihood is a simple and widely available method for estimating parameters of multilevel

models [174, p. 130]. However, this method has been found to produce biased estimates of the variance

parameters for varying intercepts and slopes in models involving binary outcomes [175]. Two other
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estimation procedures, Laplace Approximation and Gauss-Hermite Quadrature, are more accurate than

pseudo-likelihood but less able to fit complex models, such as ones including multiple random coeffi-

cients. MCMC is both accurate and able to fit complex models, however it is time-consuming and brings

the conceptual change of working within a Bayesian inferential framework [174, 176, p. 130].

Prior to selecting a method for our regression analyses, we applied the four estimation procedures

described above to fit a test model. The test model outcome was a binary indicator for whether children

had ever been breastfed and the model included a single predictor (the co-resident father variable) and

varying intercepts at household- and neighbourhood-levels. Using default settings, the Gauss-Hermite

Quadrature method did not converge, so we were only able to compare the estimates from pseudo-

likelihood, Laplace, and MCMC methods (results not shown). The co-resident father co-efficient es-

timates were reasonably similar across the three methods. Whereas the estimated variance parameters

for the group-level intercepts were quite different. Given the ability to handle complex models and the

accuracy of the parameter estimates, we chose to use MCMC for our analyses.

Using a Bayesian approach, parameters are estimated using the likelihood function for the observed

data, conditional on the unknown parameters, in combination with prior information about plausible

parameter values [177, p. 46]. The plausible values are specified using a prior distribution. Model

parameters are conceptualized as random variables having probability distributions. After the model

is fit, the parameter probability distributions are called posterior distributions. MCMC methods can

be used to estimate the posterior distributions. These methods work by iteratively sampling from the

joint posterior distribution of the model parameters. The serially correlated random sample values are

called ‘chains’. After a sufficient number of samples have been drawn, and assuming the chains have

converged (i.e.: further sampling will not dramatically change the estimates), it is possible to calculate

summary statistics for each of the model parameters (e.g.: means and 95% credible intervals). By

default, WinBUGS implements MCMC methods using a Gibbs sampling algorithm or a Metropolis-

within-Gibbs algorithm for more complex conditional posterior distributions [178]. These algorithms

are described elsewhere (for example [177]).

Statistical software, MCMC settings, and specification of prior distributions

We used SAS version 9.3 to perform dataset manipulation (merging of records across datasets, deriva-

tion of variables, selection of the analytic sub-sample) and to calculate descriptive statistics. We used

WinBUGS version 1.4.3 (Imperial College and MRC, United Kingdom) to implement Bayesian Markov

Chain Monte Carlo methods for estimating our regression parameters. We used an open source statistical

software package, R (version 2.14.1, The R foundation for Statistical Computing), and a complementary

user interface, RStudio (version 0.97.551, RStudio, Inc.), to prepare the datasets from SAS for use in

WinBUGS. Specifically, we used the writeDatafileR function to output datasets in array format [179].

The MCMC implementation was carried out with weakly- or non-informative priors so that param-

eter (posterior density) estimation was driven predominantly by the data. The estimates produced using

this approach are typically similar to those from maximum likelihood-type methods [177, p. 46]. For

all non-varying regression coefficients we used normal prior distributions with mean of 0 and standard
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deviation of 100. To allow for correlation between the varying intercepts and slopes we modelled them

using a multivariate normal prior and an inverse-Wishart hyperprior with 2 degrees of freedom for the

covariance matrix. We tested models involving independent normal distribution priors for the neigh-

bourhood intercepts and slopes, with uniform hyperpriors for the standard deviation parameters ranging

from 0 to 100. We also tested a scaled inverse-Wishart hyperprior with 3 degrees of freedom for the co-

variance matrix of the intercepts and slopes as recommended by Gelman and Hill [171, p. 376-7]. These

test models showed poor chain mixing for the neighbourhood slopes standard deviation parameter.

In all MCMC runs, we used three chains. We determined whether chains had converged in two ways:

a) by visually inspecting the chain sampling histories for good mixing, and b) by using ‘BGR diagrams’

(prepared automatically by WinBUGS), which compare within-chain to between-chain variability across

increasing fractions of the total simulation run [178]. We identified convergence in the diagrams as an

R value < 1.1 and reasonably stationary values for the estimates of between chain and within chain

variability.

Our models appeared to converge within 2000 sampling iterations, so, by default, we discarded the

first 2000 iterations when calculating chain statistics. We began monitoring the deviance information

criterion following the first 2000 iterations. In the remaining iterations, we set thin to 10 (i.e.: we stored

every 10th sample). This level of thinning appeared to produce low auto-correlation between samples

for most parameters. We found that running 7000 iterations per chain (i.e.: a total of 15000 samples

after discarding the first 2000 from each chain) produced reasonably smooth posterior density plots, so

we used this as our default run length. In our results tables we report means and 95% credible intervals

for the posterior densities.
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Chapter 4

Results: Effects of Father’s Co-residence
Status on Child Health Outcomes

4.1 Description of the analytic sub-sample

A total of 3810 children contributed data to these analyses. Of these children, 43% had co-resident

fathers and 56% had non-co-resident fathers (the remaining 1% had missing values for father’s co-

residence status). The top panel of Table 4.1 on the next page shows the numbers of mothers, households

and neighbourhoods from which these children came, and the average number of children per higher-

level unit. The average household and mother contributed a single child to the analysis, indicating that

most children under 5 years old in South Africa did not reside with another child in this age-group.

Interestingly, the average number of children per neighbourhood was higher for children with non-co-

resident fathers (3.5) than for children with co-resident fathers (2.4). Another way to explore the multi-

level structure of the dataset is to look at the frequency distribution of counts of children per mother, per

household, or per neighbourhood. Figure 4.1 on page 55 visually depicts these frequency distributions

for the total analytic sub-sample. Approximately 15% of mothers and 20% of households in the sample

had more than a single child. Conversely, 81% of neighbourhoods in the sample had more than one

resident child and 48% had more than three resident children. Only about 5% of neighbourhoods had

more than 10 resident children.
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Table 4.1: Descriptive statistics for outcomes and potential confounding variables in the complete sam-
ple of children and separately for strata of children with and without co-resident fathers, 1998 SADHS.

All children,

N=3810

Children with
non-co-resident
fathers, n=2141

Children with
co-resident

fathers, n=1638

CLUSTERING n (Ratio) n (Ratio) n (Ratio)

Mothers 3271 (1.2) 1887 (1.1) 1355 (1.2)

Households 3023 (1.3) 1701 (1.3) 1343 (1.2)

Neighbourhoods 862 (4.4) 615 (3.5) 676 (2.4)

OUTCOMES n (%) n (%) n (%)

Breastfed 6 months or longer
No 958 (25.3) 450 (20.8) 498 (30.4)

Yes 2329 (60.8) 1381 (64.5) 930 (56.2)

Don’t know 22 (0.5) 11 (0.4) 10 (0.7)

Missing 50 (1.5) 29 (1.5) 20 (1.6)

N/A (<6 months old) 451 (11.9) 270 (12.8) 180 (11.2)

Completely immunized
No 1251 (31.6) 722 (32.2) 515 (30.4)

Yes 2435 (64.9) 1359 (64.5) 1061 (65.7)

Don’t know 118 (3.3) 57 (3.0) 59 (3.7)

Missing 6 (0.2) 3 (0.2) 3 (0.2)

Recent ARI
No 3028 (77.8) 1708 (78.5) 1296 (77.0)

Yes 743 (21.0) 412 (20.5) 326 (21.6)

Don’t know 17 (0.5) 6 (0.2) 10 (0.8)

Missing 22 (0.7) 15 (0.8) 6 (0.6)

Recent Diarrhoea
No 3255 (85.2) 1815 (84.5) 1416 (86.3)

Yes 526 (13.9) 309 (14.6) 211 (12.7)

Don’t know 5 (0.2) 3 (0.2) 2 (0.2)

Missing 24 (0.7) 14 (0.6) 9 (0.8)

Continued on next page
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All children,

N=3810

Children with
non-co-resident
fathers, n=2141

Children with
co-resident

fathers, n=1638

POTENTIAL CONFOUNDERS n (%) n (%) n (%)

Preceding birth interval & birth
order
1st born 1232 (32.4) 897 (43.0) 315 (19.4)

<24 months, 2-4th born 232 (6.3) 110 (5.1) 122 (7.8)

24-47 months, 2-4th born 671 (17.9) 336 (15.4) 334 (21.2)

>47 months, 2-4th born 1016 (26.9) 477 (22.2) 530 (32.2)

<24 months, 5+ born 96 (2.4) 47 (2.1) 49 (2.8)

24-47 months, 5+ born 304 (7.4) 141 (6.0) 162 (9.2)

>47 months, 5+ born 254 (6.6) 131 (6.1) 123 (7.3)

Missing 5 (0.1) 2 (0.1) 3 (0.2)

Place of delivery
Home 610 (14.0) 380 (16.1) 228 (11.6)

Public Medical 2862 (75.3) 1682 (79.5) 1155 (70.2)

Private Medical 303 (9.7) 57 (3.2) 244 (17.3)

Missing 35 (1.0) 22 (1.1) 11 (0.9)

Antenatal care provider
Nurse/mid-wife (+/- doctor) 3005 (77.2) 1850 (85.9) 1133 (67.2)

Doctor only 629 (18.3) 210 (10.7) 412 (27.0)

TBA, Other, No antenatal care 140 (3.4) 66 (2.5) 73 (4.5)

Missing 36 (1.1) 15 (0.8) 20 (1.4)

When mother wanted child’s
birth
At that time 1810 (47.9) 771 (36.0) 1028 (62.3)

Later 1307 (34.7) 928 (44.9) 366 (22.4)

No more 683 (17.2) 435 (18.8) 242 (15.1)

Missing 10 (0.3) 7 (0.3) 2 (0.2)

Child’s sex
Female 1917 (50.9) 1071 (50.6) 806 (51.7)

Male 1893 (49.1) 1070 (49.4) 832 (48.3)

Child’s age in months, Median

(IQR)
27 (30) 24 (30) 29 (31)

Continued on next page
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All children,

N=3810

Children with
non-co-resident
fathers, n=2141

Children with
co-resident

fathers, n=1638

Season
Summer 2169 (58.8) 1234 (61.9) 912 (54.8)

Autumn 1315 (31.0) 769 (31.6) 541 (30.7)

Winter 326 (10.2) 138 (6.5) 185 (14.6)

Mother’s population group
Black 3010 (81.2) 1862 (90.1) 1123 (70.6)

Non-Black21 780 (18.3) 270 (9.4) 504 (28.8)

Coloured 499 (10.0) 253 (8.8) 242 (11.3)

White 190 (5.9) 11 (0.4) 179 (12.5)

Asian/Indian 91 (2.5) 6 (0.3) 83 (5.0)

Missing 20 (0.5) 9 (0.4) 11 (0.6)

Mother’s highest completed
education level
Less than primary 1028 (26.4) 558 (26.0) 463 (26.8)

Primary or incomplete secondary 1991 (51.1) 1203 (54.4) 772 (47.1)

Secondary or higher 791 (22.5) 380 (19.5) 403 (26.0)

Mother’s childhood place of
residence and whether she
migrated
Rural area, did not migrate 1907 (46.3) 1252 (56.6) 649 (35.1)

Urban area, did not migrate 1164 (33.7) 515 (25.8) 632 (42.2)

Rural area, migrated to urban 520 (15.3) 250 (12.5) 265 (18.5)

Urban area, migrated rural 170 (3.6) 95 (3.8) 73 (3.4)

Missing 49 (1.1) 29 (1.3) 19 (0.8)

Mother’s age at first child birth
<18 years 959 (25.1) 592 (27.8) 361 (22.0)

18-29 years 2739 (71.7) 1501 (69.7) 1214 (74.0)

>29 years 112 (3.2) 48 (2.4) 63 (4.0)

Mother’s age at index child’s
birth; Median (IQR)

26 (11) 24 (10) 28 (9)

Continued on next page

21We use a binary population group variable in our regression analyses. The “non-Black” category was created by collapsing
the Coloured, White, and Asian/Indian categories. Statistics for the sub-categories are shown here for descriptive purposes.

52



4.1. Description of the analytic sub-sample

All children,

N=3810

Children with
non-co-resident
fathers, n=2141

Children with
co-resident

fathers, n=1638

Type of neighbourhood
Urban 1702 (49.3) 773 (38.7) 907 (61.0)

Rural 2108 (50.7) 1368 (61.3) 731 (39.0)

ADDITIONAL VARIABLES (%) n (%) n (%)

Mother’s current marital status
Married 1855 (48.4) 534 (22.8) 1318 (79.5)

Unmarried 1955 (51.6) 1607 (77.2) 320 (20.5)

Never married 1314 (33.4) 1279 (60.2) 12 (1.0)

Living like married 440 (12.9) 140 (8.3) 300 (18.8)

Widowed 20 (0.4) 19 (0.8) 1 (0.0)

Divorced 47 (1.4) 43 (2.3) 2 (0.2)

Separated 134 (3.4) 126 (5.7) 5 (0.4)

Mother worked in last 7 days
No 2789 (72.5) 1677 (77.7) 1089 (66.4)

Yes 1005 (27.0) 453 (21.7) 545 (33.3)

Missing 16 (0.5) 11 (0.7) 4 (0.2)

Household wealth score
(quintile)
1 (Lowest) 990 (22.7) 690 (28.7) 297 (16.0)

2 887 (24.1) 555 (28.0) 327 (19.8)

3 765 (19.8) 425 (20.4) 332 (19.3)

4 658 (17.8) 352 (16.6) 295 (18.6)

5 (Highest) 510 (15.5) 119 (6.4) 387 (26.2)

Continued on next page
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All children,

N=3810

Children with
non-co-resident
fathers, n=2141

Children with
co-resident

fathers, n=1638

Province
Western Cape 266 (9.1) 108 (7.0) 154 (11.6)

Eastern Cape 973 (14.3) 640 (17.2) 331 (11.1)

Northern Cape 344 (2.2) 176 (2.1) 164 92.4)

Free State 243 (5.3) 104 (4.3) 139 (6.7)

KwaZulu Natal 532 (20.7) 282 (22.3) 246 (19.1)

North West 282 (7.3) 159 (7.7) 120 (6.9)

Gauteng 288 (18.5) 98 (11.7) 179 (25.3)

Mpumalanga 400 (7.6) 243 (8.5) 156 (6.7)

Northern Province (Limpopo) 482 (14.9) 331 (19.2) 149 (10.1)

Note: Ratio=Ratio of children to each higher level unit; ARI=Acute Respiratory Infection;

IQR=InterQuartile Range; TBA=Traditional Birth Attendant. Percentages, medians and IQRs are

weighted to represent the 1998 South African population. Counts are unweighted.

The second panel of Table 4.1 shows the prevalence of each outcome in the complete analytic sample

and separately for children with and without co-resident fathers. The third panel shows the frequency

distributions (or measures of central tendency and spread) of potential confounding variables. The con-

founders are arranged from child- to neighbourhood-level. However, so that comparisons can be made

across strata of the child-level exposure variable, all of the descriptive statistics have been calculated at

the child-level (for example, ‘type of neighbourhood’ reflects the percentage of children living in urban

neighbourhoods as opposed to the percentage of neighbourhoods that are urban). Medians and interquar-

tile ranges for the five neighbourhood variables derived from 1996 census data are shown separately in

Table 4.6 on page 69.

The descriptive statistics show a clear tendency for women in the sample to have had relatively low

parity and long birth intervals. This is consistent with our observation that few children co-resided with

other children in the under-5 age-group. This makes it difficult to use descriptive statistics to evaluate

whether children living in the same household were more similar to one another in their experience of

the exposure and outcomes than they were to children in other households. Clustering can be more

easily examined for children living in the same neighbourhood. We found that 50% of neighbourhoods

had a mixture of children with and without co-resident fathers. Whereas, in 22% of neighbourhoods

there were only children with non-co-resident fathers, and in 29% there were only children with co-

resident fathers. We also found that 65% of children who were breastfed for six months or longer lived

in just 33% of neighbourhoods. Similarly, 65% of children who are completely immunized lived in

35% of neighbourhoods. For the illness outcomes, 59% of all children who had a recent ARI were

concentrated in the 20% of neighbourhoods where two or more children had this outcome. While 50%
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(a)

(b)

(c)

Figure 4.1: Bar graphs representing the distribution of children in the complete analytic sub-sample
across mothers (a), households (b) and neighbourhoods (c).
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of children who had recent diarrhoea lived in the 15% of neighbourhoods where two or more children

had this outcome. These statistics suggests that the probability of living with a father and the probability

of experiencing each health outcome was not evenly distributed across South African neighbourhoods.

It is clear that, compared to children with non-co-resident fathers, fewer children with co-resident

fathers were breastfed for six months or longer. In contrast, there were no differences between chil-

dren with and without co-resident fathers in the probability of having experienced each of the other

three outcomes. This is surprising given that the groups had clearly different distributions of potential

confounders. For example, a slightly greater percentage of children with non-co-resident fathers were

delivered at home, while a dramatically greater percentage of children with co-resident fathers were

delivered in private medical facilities. These differences in birth environment might be expected to

manifest in different rates of immunization completeness because BCG and polio vaccines are given at

birth. Conversely, children with co-resident fathers tended to be older than those with non-co-resident

fathers. Therefore, we may expect a greater percentage of the latter group to be completely immunized

because fewer would have had the opportunity to miss a vaccine dose. Possibly the reason there is no

unadjusted association between father’s co-residence status and immunization completeness is because

there is confounding in both positive and negative directions, leading to a net null effect.

Another interesting observation is that children with co-resident fathers tended to be their mother’s

second born child or higher, while a much larger percentage of children with non-co-resident fathers

were first borns. We might expect that having more siblings would increase children’s exposure to

infectious organisms, manifesting in the group of children with co-resident fathers having higher preva-

lences of ARI and diarrhoea. On the other hand, a far greater percentage of children with non-co-resident

fathers lived in rural neighbourhoods. Children in rural neighbourhoods tend to have greater risks for di-

arrhoeal and respiratory illnesses because of poorer access to sanitation and running water and because

of higher levels of indoor air pollution from cooking fuels [2, p. 35]. Again these opposing confounding

effects may result in net null unadjusted associations between father’s co-residence status and recent

ARI or diarrhoeal illness.

Examining indicators of household socioeconomic status (antenatal care provider and place of deliv-

ery, mother’s population group and educational attainment, household wealth index and type of neigh-

bourhood) it is clear that children with co-resident fathers tended to come from higher socioeconomic

status households. However, it is interesting to note that this group does not seem to be a purely ‘high

status’ group. For example, receipt of antenatal care from a non-medical provider (or receiving no

care), though rare in absolute terms, were twice as common for children with co-resident fathers than

for those with non-co-resident fathers. Similarly, although having a mother who completed high school

was more common among children with co-resident fathers, the percentage whose mothers had less

than primary-level education was equal in the two exposure groups. The potential confounding effects

of these variables on the co-resident father-child health outcome associations can be more readily ap-

preciated by comparing adjusted to unadjusted odds ratios, presented in the following section.
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4.2 Findings from multilevel regressions

Principal analyses of father’s co-residence status and child health outcomes

In this section we present results of regressions of each child health outcome on father’s co-residence

status. In the top panel of Table 4.2 on page 59, odds ratios (ORs) and 95% Credible Intervals (CIs)22

are from ordinary logistic regression models, without confounder adjustment. The remainder of the

results in Table 4.2 are from multilevel logistic regressions, which include neighbourhood-level varying

intercepts and co-resident father varying slopes and adjust for all potential confounders listed. Point

and interval estimates for the parameters of the neighbourhood varying coefficients are presented in

the bottom panel of the table. Tables A.2-A.5 (Appendix A.4) present findings of complementary re-

gression models which do not model neighbourhood variation in the co-resident father slope or which,

additionally, model household variation in the intercept. Note that, in models with varying slopes, the

co-resident father regression co-efficient is conditional on neighbourhood membership. The interpre-

tation thus becomes: the average expected change in the odds of having the outcome associated with

having a co-resident father, comparing otherwise similar children living in the same neighbourhood.

For models of breastfeeding duration, complete case data were available for 3126 children (93.1% of

children at least six months old in analytic sub-sample). 3499 children (91.8% of analytic sub-sample)

contributed data to models of immunization completeness. For the models of recent ARI, complete

case data were available for 3633 children (95.4% of analytic sub-sample) and, for recent diarrhoea,

complete case data were available for 3642 children (95.6% of analytic sub-sample).

Consistent with the descriptive statistics in the preceding section, without adjustment for potential

confounding, having a co-resident father was associated with 39% lower odds of having been breastfed

for six months or longer. In contrast, the OR estimate from the full model is completely attenuated.

This finding suggests that, for otherwise similar children living in the same neighbourhood, having a

co-resident father was not associated with having been breastfed for six months or longer.

Also consistent with the descriptive statistics, the unadjusted regression results suggest having a co-

resident father was not significantly associated with having been completely immunized or with having

had a recent illness. The multilevel models suggest similar results hold after controlling for potential

confounding and neighbourhood membership.

Referring to the bottom panel of the table, we observe relatively large standard deviations (SDs) for

the neighbourhood varying coefficients in all four models. The credible intervals give the range of most

likely values for these parameters. These ranges are all reasonably large, but suggest that it is very un-

likely that any of the varying coefficient parameters is zero (which would imply no neighbourhood-level

variation). The varying slopes SDs for the immunization completeness and recent diarrhoea outcomes

are of similar magnitude (SD: 0.59, 95% CI: 0.35 - 0.91; and SD: 0.57, 95% CI: 0.33 - 0.91, respec-

tively). Whereas the varying slopes SD is noticeably larger in the model for recent ARI, though the

associated CI is very wide (SD: 1.10, 95% CI: 0.63 - 1.53).

22A Credible Interval is interpreted similarly to a Confidence Interval in frequentist statistics. The 95% credible interval
gives the range of values which are 95% likely to include the true value of the parameter of interest.

57



4.2. Findings from multilevel regressions

The SD estimates are on the logit scale. To interpret the magnitude of variation on the odds ratio

scale we can calculate the interval that would be expect to include odds ratios from 95% of neighbour-

hoods in South Africa. In contrast to the 95% CIs (which reflect uncertainty in the parameter estimates)

the following 95% OR intervals reflect the extent of variation observed in the co-resident father effect

estimate across children living in different neighbourhoods. For the breastfeeding outcome the range of

odds ratios expected to be observed in 95% of South African neighbourhoods was 0.24 - 4.56. Similarly,

for immunization completeness and recent diarrhoea the 95% OR ranges were 0.38 - 3.90 and 0.38 -

3.58, respectively. For ARI the range was considerably wider than for the other outcomes because of

the larger slopes SD (95% OR range: 0.14 - 10.40). The OR point estimates suggest that, on average,

having a co-resident father was not associated with any of the child health outcomes. However, all of

the above 95% intervals include very large and very small OR values. This indicates that in a percentage

of neighbourhoods having a co-resident father was associated with increased odds of the child health

outcomes and in other neighbourhoods having a co-resident father was associated with reduced odds of

the outcomes.

There appeared to be little to no correlation between the varying intercepts and slopes in models for

breastfeeding, immunization and diarrhoea. In contrast, in the ARI model the correlation was estimated

to be reasonably large and negative (ρ: -0.43, 95% CI: -0.74 – 0.03). This could indicate that there were

important covariates not accounted for in the model, which influence both neighbourhood intercepts and

slopes, causing them to be correlated.
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Table 4.2: Odds ratios (ORs) and 95% Credible Intervals (CIs) estimated from multilevel logistic regressions for four child health outcomes; children
aged 0-4 years in the 1998 SADHS.

Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

Est. (95% CI) Est. (95% CI) Est. (95% CI) Est. (95% CI)

UNADJUSTED

Co-resident father 0.61 (0.52 - 0.71) 1.11 (0.96 - 1.27) 1.04 (0.88 - 1.22) 0.88 (0.73 - 1.07)

VARYING INTERCEPT, VARYING SLOPE

Co-resident father 0.99 (0.78 - 1.25) 1.17 (0.95 - 1.43) 1.09 (0.81 - 1.42) 1.12 (0.83 - 1.45)

Birth order & preceding
birth interval
1st born 0.68 (0.49 - 0.91) 1.09 (0.82 - 1.41) 1.18 (0.85 - 1.60) 1.31 (0.89 - 1.84)

2-4 born, <24 months 0.95 (0.59 - 1.46) 1.07 (0.72 - 1.54) 1.41 (0.89 - 2.11) 1.33 (0.79 - 2.09)

2-4 born, 24-47 months REF REF REF REF

2-4 born, >47 months 0.89 (0.65 - 1.19) 0.97 (0.74 - 1.25) 1.29 (0.94 - 1.73) 1.31 (0.91 - 1.83)

5+ born, <24 months 0.64 (0.32 - 1.19) 0.58 (0.32 - 0.98) 1.67 (0.81 - 3.00) 2.16 (1.01 - 3.99)

5+ born, 24-47 months 1.11 (0.65 - 1.77) 0.82 (0.54 - 1.20) 1.26 (0.77 - 1.94) 1.41 (0.84 - 2.25)

5+ born, >47 months 1.18 (0.66 - 1.96) 1.02 (0.64 - 1.55) 1.62 (0.96 - 2.62) 2.06 (1.16 - 3.39)

Continued on next page
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Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

Est. (95% CI) Est. (95% CI) Est. (95% CI) Est. (95% CI)

Place of delivery
Public medical facility REF REF REF REF

Home 1.31 (0.95 - 1.77) 0.60 (0.47 - 0.76) 1.03 (0.77 - 1.34) 1.41 (1.05 - 1.86)

Private medical facility 0.68 (0.45 - 0.98) 0.89 (0.60 - 1.27) 0.80 (0.51 - 1.20) 0.60 (0.32 - 1.00)

Antenatal care provider
Nurse/ midwife (+/- doctor) REF REF REF REF

Doctor 0.64 (0.48 - 0.84) 0.81 (0.61 - 1.05) 1.03 (0.75 - 1.36) 1.10 (0.77 - 1.52)

TBA, Other, no care 0.95 (0.54 - 1.56) 0.66 (0.42 - 0.99) 0.69 (0.38 - 1.11) 0.52 (0.25 - 0.90)

Time mother wanted
pregnancy
Then REF REF REF REF

Later 1.20 (0.95 - 1.50) 1.12 (0.92 - 1.36) 1.04 (0.83 - 1.29) 1.35 (1.04 - 1.71)

No more 0.99 (0.74 - 1.30) 0.86 (0.68 - 1.09) 1.11 (0.84 - 1.44) 1.51 (1.11 - 2.00)

Child’s sex
Female REF REF

Male 0.99 (0.82 - 1.18) 1.35 (1.10 - 1.66)

1 SD increase in child’s age
(months)

0.69 (0.63 - 0.75) 0.79 (0.72 - 0.87) 0.59 (0.52 - 0.65)

Continued on next page
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Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

Est. (95% CI) Est. (95% CI) Est. (95% CI) Est. (95% CI)

Season
Summer REF REF

Autumn 1.03 (0.80 - 1.30) 0.99 (0.77 - 1.27)

Winter 1.37 (0.91 - 1.99) 0.59 (0.34 - 0.92)

Mother’s population group
Black/African REF REF REF REF

Non-Black/African 0.46 (0.34 - 0.60) 1.66 (1.25 - 2.17) 1.13 (0.84 - 1.50) 0.86 (0.60 - 1.18)

Mother’s highest completed
education level
Less than primary 1.44 (1.10 - 1.86) 0.77 (0.62 - 0.94) 0.85 (0.66 - 1.07) 1.18 (0.90 - 1.51)

Primary or incomplete

secondary
REF REF REF REF

Secondary or higher 0.87 (0.67 - 1.11) 1.08 (0.84 - 1.36) 0.84 (0.64 - 1.09) 0.87 (0.63 - 1.17)

Mother’s childhood
residence & migration status
Rural area, did not migrate REF REF

Urban area, did not migrate 0.53 (0.39 - 0.69) 1.21 (0.93 - 1.56)

Rural area, migrated urban 0.74 (0.53 - 1.03) 1.08 (0.80 - 1.43)

Urban area, migrated rural 0.77 (0.48 - 1.18) 1.75 (1.09 - 2.69)

Continued on next page

61



4.2.
Findings

from
m

ultilevelregressions

Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

Est. (95% CI) Est. (95% CI) Est. (95% CI) Est. (95% CI)

Mother’s age at first child
birth
<18 1.15 (0.89 - 1.47) 0.91 (0.74 - 1.12) 1.16 (0.91 - 1.44) 1.09 (0.83 - 1.38)

18-29 REF REF REF REF

>29 0.67 (0.35 - 1.18) 0.90 (0.50 - 1.51) 0.72 (0.34 - 1.33) 0.85 (0.35 - 1.66)

1 SD increase in mother’s
age at index child’s birth

0.91 (0.77 - 1.07) 1.10 (0.95 - 1.27) 0.92 (0.77 - 1.08) 0.90 (0.74 - 1.08)

Varying coefficients
SD Neighbourhood intercepts 0.77 (0.57 - 0.99) 0.76 (0.58 - 0.95) 0.78 (0.56 - 1.02) 0.56 (0.38 - 0.77)

SD Neighbourhood slopes 0.74 (0.43 - 1.13) 0.59 (0.35 - 0.91) 1.10 (0.63 - 1.53) 0.57 (0.33 - 0.91)

Correlation between varying

coefficients
0.29 (-0.26 - 0.74) 0.01 (-0.50 - 0.56) -0.43 (-0.74 - 0.03) 0.00 (-0.58 - 0.56)

Note: ARI=Acute Respiratory Infection; Est.=Estimate; REF=Reference category; TBA=Traditional Birth Attendant; SD=Standard Deviation.
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Interactions between father’s co-residence status and other dimensions of household
structure

In this section we present results of analyses examining whether other dimensions of household structure

were interacting with father’s co-residence status in their association with each child health outcome.

First, we considered mother’s marital status as a potential effect modifier, grossly distinguishing

between married and currently unmarried mothers. The latter category includes never married and

formerly married women. We treated children with currently unmarried mothers and non-co-resident

fathers as the reference group. Note that the OR comparing children with married mothers and co-

resident fathers to the reference group was calculated as the exponentiated linear combination of the

coefficients for father’s co-residence status, mother’s marital status, and the interaction term.

There were modest differences in the ratio of odds ratios within each category of mother’s mari-

tal status for the immunization, ARI and diarrhoea outcomes (Table 4.3 on the next page). However,

the 95% CI estimate for the interaction term in all four models included the null (results not shown).

Father’s co-residence status was not associated with immunization completeness among children of cur-

rently unmarried mothers. Whereas, among children with married mothers, residing with a father was

associated with a modest, but non-significant, increased odds of being completely immunized. There

was also a non-significant trend for residing with a father to be associated with increased odds of both

types of illness, but only among children with currently unmarried mothers.
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Table 4.3: Adjusted Odds Ratios (ORs) and 95% Credible Intervals (CIs) for interactions between father’s co-residence status and mother’s marital
status estimated using multilevel logistic regressions with intercepts varying by neighbourhood. Counts and population-weighted percentages in each
group are also shown; children aged 0-4 years, 1998 SADHS.

Breastfed ≥6 months
Completely
immunized Recent ARI Recent diarrhoea

n (%) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Currently
unmarried, not
co-residing

1607 (41.7) REF REF REF REF

Currently
unmarried,
co-residing

320 (9.4) 1.07 (0.71 - 1.57) 0.96 (0.68 - 1.31) 1.44 (1.02 - 1.98) 1.45 (0.97 - 2.07)

Married, not
co-residing

534 (12.3) 0.70 (0.49 - 0.97) 0.96 (0.71 - 1.25) 1.05 (0.76 - 1.40) 1.33 (0.92 - 1.84)

Married,
co-residing

1318 (36.6) 0.73 (0.56 - 0.94) 1.15 (0.91 - 1.43) 1.12 (0.87 - 1.42) 1.32 (0.98 - 1.74)

Note: ARI=Acute Respiratory Infection
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Second, we examined whether living with other adult relatives affected the outcomes of children

whose fathers were non-co-resident as compared to those of children with co-resident fathers. (Complete

descriptive statistics and regression results from these analyses are presented in Tables A.6 and A.7,

Appendix A.5)

Among children with non-co-resident fathers, approximately half had co-resident male relatives,

one quarter had co-resident female relatives (but no co-resident male relatives) and the remaining one

quarter had no additional co-resident relatives23 (Table 4.4 on the following page). Only a minority

of children with co-resident fathers had additional co-resident relatives of either sex. In contrast, the

majority of children with non-resident fathers and co-resident male relatives also had co-resident female

relatives. These types of households tended to have a greater number of adult members than the three

other household types.

To relate these household types to the preceding analyses involving mother’s marital status, notice

that almost half of mothers who were the lone adult in their children’s households were married, while

about one quarter had never been married. This could reflect that more lone mother households in

South Africa arise because of married couples residing in separate dwellings than through non-marital

childbearing. (Formal divorce appeared to be a very uncommon cause of lone mother households.) It

appears that the majority of children who were born outside of marriage and were living with their

mothers also had other adult relatives residing with them.

Examining the unadjusted OR estimates in the upper panel of table 4.5 it appears that, in comparison

to living with a co-resident father, living in any other household structure was associated with greater

odds of having been breastfed for at least six months. However, similarly to what we observed in

the principal analyses, adjusting for potential confounders completely attenuated these associations.

Children living with single mothers appeared to be less likely to be completely immunized than children

with two co-resident parents, even after adjusting for potential confounding (OR: 0.79, 95% CI: 0.61 -

1.00). In contrast, children with additional co-resident relatives had similar odds of being completely

immunized to children with co-resident fathers. All children with non-co-resident fathers showed a

trend towards lower odds of recent ARI and diarrhoea compared to children with co-resident fathers,

regardless of whether they had additional co-resident relatives. However, the 95% CIs included the null

in all cases.

23Recall that all children included in these analyses live with their mothers.
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Table 4.4: Population-weighted descriptive statistics comparing children with co-resident fathers to
those with non-co-resident fathers, the latter stratified by whether they reside with other adult relatives;
children aged 0-4 years, 1998 SADHS.

Non-co-resident father

Co-resident
father

> 1 male
relative

Female
relatives only Mother only

n (%) 1638 (43.9) 1156 (27.8) 572 (13.7) 543 (13.1)

Median number de jure
adult household members
(IQR)

2 (1) 4 (2) 2 (1) 1 (0)

Number co-resident adult
female relatives
0 76.9 16.3 0.0 100.0
1 16.4 39.9 63.6 0.0
2+ 6.4 43.7 36.4 0.0
Missing 0.2 0.0 0.0 0.0

Number co-resident adult
male relatives
0 81.4 0.0 100.0 100.0
1 13.1 60.7 0.0 0.0
2+ 5.3 39.3 0.0 0.0
Missing 0.2 0.0 0.0 0.0

Mother’s current marital
status
Married 79.5 12.3 14.6 48.6
Unmarried 20.5 87.7 85.4 51.4
Never married 1.0 71.6 69.4 24.2
Living like married 18.8 5.9 8.7 10.8
Widowed 0.0 2.1 1.6 5.2
Divorced 0.2 1.6 2.1 4.0
Separated 0.4 6.5 3.5 7.2

Note: IQR=InterQuartile Range.
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Table 4.5: Odds Ratios (ORs) and 95% Credible Intervals (CIs) comparing children with different combinations of co-resident relatives estimated by
ordinary logistic regressions (unadjusted) or multilevel logistic regressions with neighbourhood-level varying intercepts (adjusted); children aged 0-4
years, 1998 SADHS.

Breastfed >= 6 months Completely immunized Recent ARI Recent diarrhoea

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

UNADJUSTED

Co-resident father REF REF REF REF

> 1 male relative 1.52 (1.26 - 1.81) 1.01 (0.85 - 1.19) 0.99 (0.81 - 1.19) 1.17 (0.93 - 1.44)

Female relatives only 1.63 (1.28 - 2.06) 0.88 (0.71 - 1.08) 0.98 (0.76 - 1.24) 1.24 (0.92 - 1.61)

Mother only 1.84 (1.44 - 2.35) 0.67 (0.54 - 0.82) 0.84 (0.64 - 1.08) 1.02 (0.76 - 1.35)

ADJUSTED, VARYING INTERCEPTS

Co-resident father REF REF REF REF

> 1 male relative 1.12 (0.86 - 1.42) 0.92 (0.73 - 1.14) 0.85 (0.67 - 1.07) 0.83 (0.63 - 1.07)

Female relatives only 1.03 (0.74 - 1.40) 0.89 (0.68 - 1.14) 0.86 (0.64 - 1.14) 0.85 (0.61 - 1.15)

Mother only 1.08 (0.79 - 1.45) 0.79 (0.61 - 1.00) 0.82 (0.60 - 1.09) 0.84 (0.60 - 1.14)

SD neighbourhood
intercepts

0.93 (0.75 - 1.11) 0.80 (0.65 - 0.94) 0.73 (0.56 - 0.90) 0.56 (0.37 - 0.74)

Note: ARI=Acute Respiratory Infection; REF=Reference category; SD=Standard Deviation.
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4.3. Explaining variation in neighbourhood coefficients

4.3 Explaining variation in neighbourhood coefficients

In this section we present descriptive statistics for the neighbourhood-level covariates derived from 1996

census data. We then present findings of analyses assessing the degree to which each neighbourhood

covariate accounted for variation in the neighbourhood intercepts and co-resident father slopes.

There were clear differences between the typical neighbourhood characteristics of children who

had co-resident fathers and those whose fathers were non-co-resident (Table 4.6). The former group

tended to live in neighbourhoods where a greater percentage of female residents had completed high

school. Interestingly, the IQR for the percentage of women having completed high school was higher for

children whose fathers were co-resident than for children whose fathers were non-co-resident (IQR 22.7

vs 10.7). Children with co-resident fathers also tended to live in neighbourhoods with lower percentages

of female-headed households, lower rates of male unemployment, and lower concentrations of low-

income households.

Table 4.7 on page 71 is a compilation of findings from seven multilevel models for each outcome.

The first panel presents a subset of results from the ‘Varying intercept, varying slope models’ first

presented Table 4.2 (reproduced here for ease of comparison). Each subsequent panel presents the

results of a model which includes a single neighbourhood covariate as a predictor in the models for the

varying intercepts and slopes (and is otherwise identical to the ‘Varying intercept, varying slope model’).

The neighbourhood covariates are indicated in bold font in the first column of Table 4.7 on page 71. The

estimate for the neighbourhood covariate is the (exponentiated) regression coefficient from the model

of the neighbourhood intercepts. The ‘interaction’ estimate is the (exponentiated) regression coefficient

from the model of the random slopes.

Examining the OR estimates for each neighbourhood covariate, we observed few ORs with 95% CIs

that exclude the null. Two exceptions were the ORs for a) the rate of unemployment among male neigh-

bourhood residents, and b) the percentage of female residents with completed high school education or

higher in models for the immunization outcome. These ORs are interpreted as the expected ratio of the

odds of being completely immunized comparing otherwise similar children who live in neighbourhoods

that differ by 1 SD on the characteristic of interest. For example, comparing otherwise similar children,

each 17.9% increase in the neighbourhood percentage of female residents who completed high school

was associated with an 18% increase in the odds of being completely immunized. Conversely, a 26.5%

increase in the unemployment rate for male neighbourhood residents was associated with a 14% decline

in the odds of having been completely immunized, all other characteristics being equal. Including any

of these covariates in the model for the neighbourhood intercepts resulted in only a small reduction in

the estimated SD of the intercepts about their mean.

Next we examine the estimated ORs for the interaction terms. In these models, the OR for the co-

resident father variable is interpreted as the expected ratio of the odds of having the outcome comparing

a child who had a co-resident father to an otherwise similar child in the same neighbourhood who

had a non-co-resident father, where the value of the neighbourhood-level predictor in question was at
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4.3. Explaining variation in neighbourhood coefficients

Table 4.6: Medians (M) and InterQuartile Ranges (IQR) for neighbourhood contextual variables derived
from 1996 SA Census data. Statistics are presented for the complete analytic sample of children from
the 1998 SADHS and separately for strata of children with and without co-resident fathers

All children
N=3810

Children with
non-co-resident

fathers
n=2134

Children with
co-resident fathers

n=1646

M IQR M IQR M IQR

% Female residents
completed high
school

10.7 (15.3) 8.7 (10.7) 13.8 (22.7)

Ratio
female-to-male
residents completed
high school

0.9 (0.5) 0.9 (0.6) 0.9 (0.5)

% Households
having a female
head

40.7 (28.6) 46.7 (27.5) 31.5 (26.7)

% Male residents
unemployed

37.6 (39.4) 44.7 (36.6) 25.9 (37.5)

% Households with
annual income <
R6000

38.4 (44.6) 45.2 (42.8) 28.8 (41.2)

Missing data; n (%) 39 (1.0) (1.2) (0.5)
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4.3. Explaining variation in neighbourhood coefficients

the reference level24. On the other hand, the OR for the interaction term is the expected combined

effect of having a co-resident father and a 1SD increase in the value of the neighbourhood covariate,

comparing otherwise similar children, living in otherwise similar neighbourhoods (i.e.: neighbourhoods

having the same value of the random slope). Few of the ORs were significant. The largest interactions

were for the urban neighbourhood indicator in the model of immunization completeness, and for the

percentage of female residents with completed high school education in the model for recent ARI. The

interaction for the urban neighbourhood indicator suggested that, comparing otherwise similar children

in a rural neighbourhood, father’s co-residence status was not associated with a change in odds of being

completely immunized. Whereas, comparing otherwise similar children in an urban neighbourhood,

co-residing with a father was associated with about 50% higher odds of being completely immunized.

For the ARI outcome, as the neighbourhood percentage of female high school graduates increased, the

association between having a co-resident father and having had a recent ARI became more strongly

positive. Similarly to the case for the varying intercepts, none of the covariates appeared to significantly

explain the variation in the neighbourhood-specific effects of having a co-resident father from their

overall mean value.

24The reference level for the urban neighbourhood indicator variable is rural. For all other neighbourhood covariates, the
reference level is the mean across all neighbourhoods in the analytic sample.
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Table 4.7: Odds Ratios (95% credible intervals) for neighbourhood covariates in models for neighbourhood varying intercepts and co-resident father
slopes estimated using multilevel logistic regression. Standard Deviations (95% credible intervals) for the varying coefficients are also shown.

Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

Est. (95% CI) Est. (95% CI) Est. (95% CI) Est. (95% CI)

Co-resident father 0.99 (0.78 - 1.25) 1.17 (0.95 - 1.43) 1.09 (0.81 - 1.42) 1.12 (0.83 - 1.45)

SD neighbourhood intercepts 0.77 (0.57 - 0.99) 0.76 (0.58 - 0.95) 0.78 (0.56 - 1.02) 0.56 (0.38 - 0.77)

SD neighbourhood slopes 0.74 (0.43 - 1.13) 0.59 (0.35 - 0.91) 1.10 (0.63 - 1.53) 0.57 (0.33 - 0.91)

Co-resident father 0.90 (0.63 - 1.24) 0.95 (0.74 - 1.22) 0.99 (0.68 - 1.39) 1.24 (0.86 - 1.70)

Urban neighbourhood25 N/A N/A 0.88 (0.64 - 1.19) 0.95 (0.69 - 1.28)

Interaction 1.24 (0.79 - 1.86) 1.66 (1.13 - 2.37) 1.26 (0.79 - 1.91) 0.84 (0.52 - 1.28)

SD neighbourhood intercepts 0.78 (0.57 - 1.00) 0.75 (0.58 - 0.94) 0.79 (0.56 - 1.02) 0.57 (0.38 - 0.78)

SD neighbourhood slopes 0.73 (0.42 - 1.11) 0.58 (0.35 - 0.89) 1.10 (0.64 - 1.53) 0.58 (0.34 - 0.93)

Co-resident father 1.01 (0.77 - 1.29) 1.12 (0.90 - 1.38) 1.13 (0.84 - 1.47) 1.06 (0.78 - 1.40)

% male residents
unemployed

1.03 (0.88 - 1.20) 0.86 (0.75 - 0.98) 1.08 (0.93 - 1.25) 0.89 (0.77 - 1.03)

Interaction 1.07 (0.86 - 1.34) 0.99 (0.83 - 1.19) 0.89 (0.71 - 1.10) 1.10 (0.88 - 1.36)

SD neighbourhood intercepts 0.76 (0.56 - 0.98) 0.74 (0.56 - 0.93) 0.78 (0.56 - 1.02) 0.57 (0.38 - 0.79)

SD neighbourhood slopes 0.75 (0.45 - 1.13) 0.60 (0.36 - 0.90) 1.10 (0.66 - 1.53) 0.60 (0.34 - 0.95)

Continued on next page

25Because we used the ‘type of neighbourhood’ variable to derive the individual-level variable indicating whether the mother migrated since childhood, these variables are perfectly
correlated and it is not possible to include them together in our models. In consequence, in models of the breastfeeding and immunization outcomes, we do not estimate the main
effect of type of neighbourhood on the outcome (as aspects of this effect are being reflected in the effects of having migrated versus continuously resided in the same type of area
since childhood). However, we do estimate the effect of the interaction between type of neighbourhood and father’s co-residence status.
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Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

Est. (95% CI) Est. (95% CI) Est. (95% CI) Est. (95% CI)

Co-resident father 1.00 (0.77 - 1.27) 1.18 (0.96 - 1.46) 1.09 (0.81 - 1.43) 1.12 (0.83 - 1.49)

% households having a
female head

1.04 (0.89 - 1.22) 1.02 (0.88 - 1.16) 1.02 (0.87 - 1.18) 1.02 (0.87 - 1.18)

Interaction 1.03 (0.83 - 1.27) 0.93 (0.77 - 1.10) 0.96 (0.77 - 1.18) 0.97 (0.78 - 1.20)

SD neighbourhood intercepts 0.77 (0.56 - 0.98) 0.76 (0.59 - 0.95) 0.79 (0.57 - 1.02) 0.57 (0.38 - 0.79)

SD neighbourhood slopes 0.74 (0.43 - 1.13) 0.59 (0.36 - 0.90) 1.11 (0.65 - 1.55) 0.59 (0.34 - 0.94)

Co-resident father 1.00 (0.78 - 1.27) 1.16 (0.94 - 1.43) 1.13 (0.84 - 1.48) 1.06 (0.78 - 1.41)

% households with annual
income < R6000

1.11 (0.94 - 1.30) 0.94 (0.81 - 1.09) 1.15 (0.99 - 1.33) 0.98 (0.84 - 1.14)

Interaction 0.92 (0.74 - 1.14) 1.02 (0.85 - 1.22) 0.93 (0.74 - 1.15) 1.21 (0.96 - 1.50)

SD neighbourhood intercepts 0.78 (0.57 - 1.00) 0.76 (0.58 - 0.94) 0.78 (0.55 - 1.02) 0.57 (0.38 - 0.79)

SD neighbourhood slopes 0.71 (0.40 - 1.11) 0.59 (0.35 - 0.91) 1.11 (0.65 - 1.55) 0.59 (0.34 - 0.93)

Co-resident father 1.03 (0.80 - 1.30) 1.15 (0.92 - 1.41) 1.14 (0.85 - 1.51) 1.08 (0.80 - 1.40)

% female residents with
high school education or
higher

0.88 (0.75 - 1.03) 1.18 (1.03 - 1.35) 0.91 (0.78 - 1.06) 1.01 (0.86 - 1.19)

Interaction 1.15 (0.92 - 1.43) 0.99 (0.83 - 1.19) 1.25 (0.99 - 1.55) 0.90 (0.71 - 1.14)

SD neighbourhood intercepts 0.78 (0.57 - 1.00) 0.73 (0.56 - 0.92) 0.77 (0.54 - 1.01) 0.57 (0.39 - 0.78)

SD neighbourhood slopes 0.72 (0.42 - 1.10) 0.59 (0.34 - 0.91) 1.07 (0.61 - 1.50) 0.59 (0.34 - 0.95)

Continued on next page
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Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

Est. (95% CI) Est. (95% CI) Est. (95% CI) Est. (95% CI)

Co-resident father 0.99 (0.77 - 1.26) 1.17 (0.94 - 1.43) 1.08 (0.80 - 1.40) 1.13 (0.84 - 1.49)

Female-to-male ratio
residents with high school
education or higher

0.91 (0.80 - 1.03) 0.98 (0.88 - 1.09) 0.93 (0.82 - 1.05) 0.95 (0.83 - 1.07)

Interaction 1.00 (0.82 - 1.21) 1.05 (0.89 - 1.23) 1.15 (0.94 - 1.39) 1.08 (0.88 - 1.30)

SD neighbourhood intercepts 0.76 (0.56 - 0.98) 0.76 (0.59 - 0.95) 0.78 (0.56 - 1.02) 0.57 (0.38 - 0.80)

SD neighbourhood slopes 0.75 (0.43 - 1.15) 0.58 (0.35 - 0.91) 1.09 (0.62 - 1.52) 0.59 (0.35 - 0.95)

Note: ARI=Acute Respiratory Infection; Est.=Estimate of Odds Ratio or Standard Deviation; CI=Credible Interval; SD=Standard Deviation.
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Chapter 5

Discussion: Effects of Father’s
Co-residence Status on Child Health
Outcomes

The focus of this project was on the influences that biological fathers can have on their children’s health.

Although father-child residential arrangements, the focus of the preceding set of analyses, only tells a

small part of the story, it does serve to highlight an important feature of the context for fathering in South

Africa: the nuclear family form - involving a married or cohabiting couple residing with their offspring

- is far from the norm in South Africa (as previously emphasized, see for example [180, 122, p. 60-1]).

Less than half of the children in our sample were residing with both parents. Nevertheless, father-child

co-residence was considerably more common in our study than in two previous studies of households in

rural areas of South Africa. Both of these found less than one third of children were residing with fathers

[76, 81]. The difference between their findings and ours may be mainly because paternal co-residence

appears to be more common in urban than rural areas. That our findings are reflective of the situation

nationally is supported by the fact that 46% of 0-4 year old children were estimated to be residing with

both biological parents in the 2002 South African General Household Survey, similar to the 43% in our

analytic sample (calculated by the authors using Statistics South Africa data [49]).

In our study, children with non-co-resident fathers were found to be living in a variety of household

structures, only one quarter of which could be considered truly ‘single-mother households’. Many

previous investigations of household structure effects on child health focus on a single dimension of

household structure, such as mother’s marital status or female household headship. The complexity of

household structures we observed in this dataset leads us to suggest that simultaneously considering

multiple dimensions of household structure may produce more meaningful results, especially when

fathers are a focus of the investigation.

With this set of analyses, we sought to address three questions. First, we asked whether children

who reside with both biological parents would tend to have better health-related outcomes than children

who reside with mothers but not fathers. Second, we assessed whether the (lack of) association between

father’s co-residence status and children’s health outcomes was modified by either a) mother’s marital

status, or b) co-residence status of other adult family members. Third, we estimated the magnitude

of neighbourhood-level variation in the association between residing with a father and children’s health

outcomes, and explored whether neighbourhood contextual variables constructed from census data could

explain variation in the co-resident father effect estimates. In the sections that follow, we discuss our
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findings to each question as well as some important limitations of our analyses.

5.1 Do children who reside with their biological father tend to have
better health outcomes?

We did not find evidence to support this hypothesis. The lack of association with father’s co-residence

status was consistent for all of the child health-related outcomes we examined. In general, controlling

for potential confounders did not change the conclusions of unadjusted analyses. Breastfeeding duration

was the exception: the unadjusted effect estimate suggested that children with co-resident fathers tended

to be less likely to be breastfed for six months or longer; whereas, the adjusted estimate suggested

no difference between the two groups of children. It is difficult, using the cross-sectional measures

available in the SADHS dataset, to control for socioeconomic conditions preceding the observed living

arrangements. Nevertheless, we were careful to control for indicators of socioeconomic status that were

unlikely to result from father’s co-residence status at the time of the survey. As such, our adjusted

regression findings support the conclusion that the tendency for children in two-parent households to be

breastfed for shorter durations is more likely related to living in higher socioeconomic status households

than to co-resident fathers effecting earlier weaning.

Previous research in low- and middle-income countries has found that more educated women,

women who are employed and those with higher incomes tend to wean their children earlier [181,

182, 97]. One of these studies also demonstrated that women with co-resident spouses tended to breast-

feed for longer durations. The authors explained this association as possibly being because women with

absent spouses are “more likely to assume market economic roles, which often are incompatible with

breast-feeding.” [97, p. 67] Our analyses did not show the same association with father’s co-residence

status. Possibly because, in our sample, a greater percentage of women who resided with their children’s

fathers were working. This could relate to confounding by socioeconomic status: more highly educated

women tended to be more likely to co-reside with their child’s father. Additionally, more highly edu-

cated women were more likely to be employed, reducing the chances that they breastfed for extended

durations. Possibly, had we been able to adjust for more specific socioeconomic indicators, particularly

whether mothers worked prior to children’s births, we may have found a stronger positive association

between father’s co-residence and breastfeeding duration than we did.

5.2 Are the father’s co-residence status – child health outcome
associations modified by other characteristics of household
structure?

Our findings for this question are suggestive but not definitive. In all of our models, effect estimates for

the interaction terms were subject to large uncertainty, so need to be interpreted cautiously. However,

it is interesting to note that children whose mothers were the only adult members of their households
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tended to be less likely to be completely immunized than children who resided with both parents. This

association persisted even after adjusting for potential confounding variables. However, children who

were living with their mothers and one or more additional adult relatives were just as likely to be com-

pletely immunized as children living with both biological parents. Whether the additional relatives

included one or more males did not appear to be important for this association.

These findings are consistent with predictions of the time allocation model: a greater number of

adults in a household means a greater pool of time resources to allocate to the common goal of produc-

ing child wellbeing. According to this model, the sex of the adults and their relationship to the child

should be unimportant. Routine childhood immunizations had been available in South Africa without

cost to parents from the beginning of the time period considered in this study. While this may have

reduced the importance of financial cost as a barrier, the opportunity cost of time spent taking children

for immunizations may have been more burdensome for mothers who did not have ready access to sup-

port from household members, contributing to a lower chance of immunization completeness for their

children.

In conflict with the time allocation model, previous research in South Africa has suggested that

mothers are more supported in allocating household resources to their children’s health in households

managed by co-operating female relatives than in households managed by men [43, 60]. Although

the information was not available in the SADHS dataset to properly identify households composed

of co-operating female relatives, we used the presence of co-resident adult female relatives and the

absence of co-resident male relatives as an proxy indicator for these types of households. Our models

did not demonstrate higher rates of immunization completeness among children living with only female

relatives compared to children living with both biological parents or with their mother and one or more

adult male relatives, however, future research into this question would be valuable.

Our model findings for the immunization and recent illness outcomes also suggest that co-residence

of fathers tends to be more beneficial when parents are married. For example, among children whose

mothers were married, a co-resident father was associated with a higher likelihood of being completely

immunized, but not among children whose mothers were unmarried. In addition, children with cohabit-

ing but unmarried parents tended to be more likely to have had a recent respiratory or diarrhoeal illness

than children with unmarried mothers and non-resident fathers. But the same does not seem to be true

for children with married, co-residing parents. These findings do not fit with predictions of the time

allocation model: co-resident fathers, whether married or unmarried, should increase available house-

hold resources. Nevertheless, they are consistent with findings of prior research, which often suggests

outcomes are poorer among children whose parents are in cohabiting versus marital unions [96, 116].

A possible explanation is that, at least among some segments of South African society, cultural norms

favour marriage over cohabitation, as described in the literature review (section 2.1.3). In families and

communities with strong traditional values, couples living in non-marital unions may experience so-

cial isolation, while their children may lack the benefits of recognized membership in either father’s or

mother’s kin groups. These may result in more negative outcomes for children. However, it appears

that attitudes towards cohabitation differ between Black and White South Africans and between urban
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and rural Black South Africans [59]. Non-marital cohabitation is clearly a complex phenomenon. The

health consequences (if any) for children of living with cohabiting as compared to either married or

single parents cannot be adequately addressed with the analyses presented here. Temporal trends to-

ward fewer marriages and more cohabiting unions in South Africa indicate this question is deserving of

further research attention [79, 58].

5.3 What is the magnitude of neighbourhood-level variation in the
co-resident father effect estimates and which contextual
characteristics contribute to this variation?

For all outcomes we found reasonably consistently high levels of variation across neighbourhoods in

the co-resident father effect estimates. However, the standard deviation parameters for the distributions

of these neighbourhood effects were all estimated with large uncertainty. This uncertainty is due to

there being few 0-4 year old children per neighbourhood in the SADHS dataset, making it impossible to

precisely estimate the within-neighbourhood co-resident father effects. For this reason, our analyses are

more useful for describing the magnitude of variation than for making comparisons between neighbour-

hoods. Our results support the conclusion that, for each outcome, in some neighbourhoods co-resident

fathers are, on average, associated with significantly increased odds of the outcome, and in others they

are associated with a significant reduction in the odds of the outcome.

In general, our analyses using neighbourhood-level variables did not provide much insight into the

factors responsible for variations in the co-resident father effect estimates. We hypothesized that father’s

co-residence would be more weakly associated with beneficial child health outcomes in poorer neigh-

bourhood and in neighbourhoods with lower levels of employment. We also hypothesized that father’s

co-residence would be associated with stronger positive effects in more gender-equitable neighbour-

hood contexts. The only findings to support our hypotheses were: a) the strongly positive association

of father’s co-residence with immunization completeness in urban neighbourhoods, compared to no

association in rural neighbourhoods, and b) the increasingly negative association between father’s co-

residence and diarrhoea as the percentage of low-income households decreased (although this estimate

had large uncertainty). In fact, for the ARI outcome, there is some evidence to contradict our hypotheses:

although not statistically significant, the direction of the interaction between father’s co-residence status

and a) percentage of female residents having completed high school, and b) the ratio of female to male

high school graduates suggest that, as these indicators of neighbourhood gender equity increased, hav-

ing a co-resident father became more strongly positively associated with recent ARI. Even where the

cross-level interaction terms were significant, the estimated standard deviation of the neighbourhood

co-resident father effect estimates did not noticeably decrease. This implies that the neighbourhood

characteristics did not explain much of the variation of the within-neighbourhood co-resident father

effects away from the average effect across all neighbourhoods in the sample.

We selected neighbourhood characteristics with reference to a theoretical model of the determinants

of positive fathering [47]. This model identifies characteristics of the economic and cultural context as
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important. At least in some areas of South Africa, the dominant societal expectation of men is to be

economic providers for their families [32]. These societal expectations appear to be mirrored in young

fathers’ expectations of their personal involvement with their children. Despite recognizing other posi-

tive types of involvement, their accounts emphasize financial provision as the foremost requirement of

being a good father [82]. We had hypothesized that fathers should be able to contribute to improved child

health through pathways not limited to economic provision. However, in reality, societal and personal

expectations may make financial provision a pre-requisite to other types of positive involvement.

In economic contexts of limited employment for low- and semi-skilled labourers, realizing a stable

position as ‘breadwinner’ may be impossible for many men. Perceived as failures in light of traditional

gender norms, unemployed or unstably employed men may be discouraged from supporting their chil-

dren through alternative (traditionally feminine) caregiving activities [32]. Evidence from the United

States shows that in impoverished neighbourhoods, where few men are able to replicate traditional pa-

triarchal models of masculinity, alternative models of masculinity - which celebrate violence and sexual

promiscuity and de-emphasize responsibility towards women and children - can become the norm [183,

18].

There are a few possible explanations for why our neighbourhood-level analyses did not produce

findings consistent with this previous research. First, the limited number of children per neighbourhood

in the dataset resulted in very uncertain neighbourhood-level effect estimates, and prevented us from

being able to consider multiple neighbourhood-level variables together in a single model. Second, our

area-level variables may have been inadequate for two reasons: 1) EAs may not have been the most

relevant geographic level at which to measure all of the theoretical constructs of interest; and 2) indices

derived from aggregated census data may not have adequately measured the constructs. Our conceptual

framework hypothesizes that the nature and level of fathers’ involvement in caring for children are in-

fluenced by economic conditions and gender norms (see section 2.1.3). Related to the first point, the

influence of economic conditions on the co-resident father – child health associations may have been

more apparent at the level of districts, provinces or even countries, because government economic poli-

cies are applied at these higher geographic levels [132]. Related to the second point, “norms” are rules of

behaviour that are enforced by social sanctions [184, p. 1494]. The immediate community or neighbour-

hood may well be the most appropriate level at which to study how social norms influence behaviour.

However, census data can only give indirect measures of norms. In addition, variables derived from

census data could simultaneously be measuring more than one theoretical construct [131]. For exam-

ple, the percentage of female neighbourhood residents with high school education could be an indicator

of both gender norms and of the accessibility of secondary schools. Future studies using more direct

measures of the constructs of interest could improve upon our analyses. A final possible explanation for

our findings is that our models may not have adequately accounted for individual-level variability in the

exposure-outcome associations. This would have made making inference about neighbourhood-level

sources of variability challenging. This last point is related to inherent limitations of the exposure and

outcome measures, which we discuss in the following section.
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5.4 Limitations

The child health outcomes we investigated were a pair of upstream child health-promoting behaviours

and a pair of illnesses directly responsible for a large percentage of child deaths in South Africa. Our de-

scriptive statistics showed that children with and without co-resident fathers clearly differed on a number

of variables known to influence these health outcomes. In light of differing background circumstances,

it is surprising that even our unadjusted analyses did not show clear differences in the outcomes of these

two groups of children (save for breastfeeding duration). Previous empirical evidence is not consistent

as to whether, and under what circumstances, co-residing with a father is beneficial for young children’s

health in South Africa (see literature review section 2.2). Our findings contribute to this evidence by

suggesting that, all else being equal, merely residing separately from one’s biological father does not

negatively impact children’s outcomes on two critical health-promoting interventions of early life and

on a pair of important childhood illnesses. In the preceding sections we have described some nuances

to these findings and issues requiring clarification in future research. However, there are important

limitations to these analyses which also need to be considered.

The first limitation is related to an inherent challenge with cross-sectional studies: the fact that

exposure, outcome and potential confounder data are all ascertained at the same point in time. This

usually prevents one from clearly identifying the temporal ordering of the variables and dramatically

limits the ability to infer causation from associations in the data. With respect to our research questions,

a particular limitation of the SADHS data is that they do not describe children’s residential arrangements

since birth, only at the time of the survey. Household transitions appear to be a common feature of

childhood for many South Africans. Only a small minority of children will have spent all of their

lifetime residing with both biological parents (estimated at 8% for children under 5 in a rural area of the

KwaZulu-Natal province [81]). The timing at which children experience major household transitions

has been found to be important for psychological and academic outcomes, and some negative effects

of household disruption have been found to weaken over time [84, 77]. The same may be true for the

physical health outcomes studied here. In particular, we might expect that current co-residence with

a father would be less relevant for the breastfeeding and immunization outcomes of older children,

because, for most, these outcomes would have been completed within the first 1-2 years of life. We

tested this possibility by including an interaction between father’s co-residence status and child’s age

in our full regression models, but did not find evidence of interaction for any of the outcomes (results

not shown). Nevertheless, future analyses using either longitudinal data on father child co-residence

or more detailed retrospective data on the timing of transitions in children’s residential arrangements

would be beneficial and may produce more definitive conclusions than those of our analyses. Future

studies involving more detailed residential data should also attempt to distinguish between the effects of

household transitions (for example, migration to a new household, which might be expected to reduce

children’s health by disrupting their existing linkages with the health care system) and effects due to

residing in a given household structure.

A second limitation is that, although maternal recall is a common method of estimating illness period

prevalence in household surveys, validation studies have identified some concerns with the accuracy
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of these data. Maternal recall appears to decline for illnesses having occurred more than 2-3 days

before the survey [185]. In addition, recall errors may occur more frequently among less educated

mothers [185]. A similar bias has been observed in maternal recall of breastfeeding duration, with

misreporting becoming more common with increasing time since breastfeeding cessation, and with

more highly educated mothers tending to over-report their breastfeeding durations [186]. Although we

controlled for child age and maternal education, differential recall errors for breastfeeding duration and

illness episodes could be a source of bias in our effect estimates. Another limitation of examining period

prevalence is that diarrhoea and respiratory infection are relatively common childhood illness. As an

indication of children’s burden of exposure to pathogens it may be more meaningful to examine the

number of illnesses episodes experience over a period of time. Alternatively, examining illness duration

and severity may give more insight into the quality of care children receive and their capacity to recover

from illness. Because of the synergistic relationship between illness and malnutrition, it would also be

valuable in future studies of fathering and child health to examine these outcomes together. This was

not possible using the 1998 SADHS data because the survey did not include anthropometry for children.

A third limitation is that the SADHS did not collect any additional data about non-co-resident fa-

thers. This prevented us from being able to control for some potentially important confounding factors,

such as father’s educational attainment. It also prevented us from examining whether the reason for fa-

ther’s absence influenced the effect of co-residence status on children’s health outcomes. For example,

it may be useful to distinguish between fathers who spent periods away from their children as migrant

labourers and those who were permanently residing elsewhere because of no longer having a relation-

ship with the child’s mother. This limitation is common to most household survey datasets. We echo

other authors in noting that high rates of residential separation makes it essential, in order to adequately

study fathering in South Africa, for us to develop study designs which include data collection on both

co-resident and non-co-resident fathers [48, p. 258-9].

A final limitation is that defining households based solely on residential criteria limits the value of

the SADHS (and similar household surveys) for studying fathers. Russell argues that this approach to

delineating households is based on “assumptions about the coherence and stability and exclusiveness of

co-residential groups, which ... hold good only under limited cultural and economic conditions.” [45,

p. 6] She points out that north-western Europeans (and their White descendants in South Africa) follow

a kinship tradition based on conjugal ties, whereas southern Africans’ kinship traditions are based on

“patrilineal or agnatic descent, i.e. descent from father.” [45, p. 8] Therefore, in studying the allocation

of resources within African domestic groups, including from fathers to children, it may be necessary to

consider kinship ties rather than simply co-residential and conjugal affiliations.

Two studies based in rural demographic surveillance sites have improved on the co-residential def-

inition of households in studying children’s health outcomes. Investigators on these studies have dis-

tinguished between the social and residential connections of household members [81, p. 5]. Their

findings support the idea that children who have social connections with their fathers, even when not

residing together, do have better health outcomes than children who have no connection to their fathers.

(Unfortunately, thus far, these analyses have been limited in the child health outcomes explored.)
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In contrast, our reliance on co-residence status means we treated fathers who were socially but

not residentially connected to their children as equivalent to those who had no connection at all with

their children. To some extent, parent’s marital status may reflect fathers’ social connections with their

children. In this respect, our finding that, among children of married parents, father’s co-residence

status was associated with no difference in any outcome except immunization completeness would be

consistent with the hypothesis that social connections with fathers are more important for child health

than residential connections. However, as discussed, parents’ marital status is only one dimension of

kinship. This is clearly an important area for future investigation.

5.5 Next steps

Ultimately, not having data on father’s actual parenting practices prevents us from being able to explain

why, for the sample as a whole, residing with a father was not associated with children’s health out-

comes, while in some neighbourhoods the association was strongly positive and, in others, strongly

negative. It is likely, for example, that a non-co-resident father who contributes financially and is

involved in making important care decisions would be more beneficial for a child’s health than a co-

resident but uninvolved father. Similarly, a completely absent father may have less of a detrimental

effect on child health than an abusive one. Confounding of the father’s co-residence status – child health

outcome associations by unmeasured fathering practices could explain why we observed an overall null

association but with considerable neighbourhood-level variability.

Fathering data is extremely limited in South Africa. To date, essentially all studies of the relation-

ship between fathering and children’s health outcomes have relied on father’s household membership

(whether residential or social) as a proxy for his contributions to children’s care. As we have discussed

above, this approach has clear limitations. In the rare cases where data have been collected on South

African fathers’ actual involvement in caring for children, the focus has been limited to financial con-

tributions. A previous study using these data has demonstrated that co-residence is a poor proxy for

financial support: co-resident fathers were found to be no more likely than some non-co-resident fathers

to be financially supporting their children [76]. It is likely that co-residence status is also an inadequate

proxy for other aspects of father’s involvement [48, 20, 94].

In order to facilitate future population-level research, which moves beyond the limited reliance on

father’s co-residence status as a proxy for his involvement in child care, we conducted a study to assess a

comprehensive questionnaire for measuring father involvement in South Africa. We describe the details

of this study in the following chapter.
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Chapter 6

Methods: Research Objective 2

As discussed in chapter 5, data on fathers’ involvement in caring for children is severely limited in

South Africa. Richer data on fathers’ parenting practices, as well as the antecedents and child health

consequences of different patterns of fathering would be valuable for a number of reasons. For example,

household surveys that included data on fathering could be used to compare the practices of resident and

non-resident fathers. In turn, these comparisons might enable us to explain why in some cases residen-

tial separation of fathers and children appears to be harmful, whereas in others it does not. Together

with existing research from other settings, such data would allow for cross-cultural comparisons of fa-

thering to be made. Perhaps most important, population-level fathering data could be used to identify

which fathering practices are most beneficial for children’s wellbeing and inform interventions aimed at

promoting positive fathering.

Ideally, efforts to collect population-level fathering data should be informed by preliminary research

into approaches for overcoming current theoretical and methodological challenges. The scarcity of

previous research on the parenting practices of South African fathers is, itself, a major challenge because

it means there are no validated data collection tools and limited data from which to develop and test

conceptual models [48]. Research assessing the validity of conceptual models and data collection tools

developed for use in other cultural settings could begin to address this challenge.

Another challenge to collecting fathering data in South Africa, particularly using household surveys,

is the high percentage of fathers and children who live apart. Methodological strategies to address this

challenge might include using secondary respondents, such as mothers, as sources of data on fathers’

parenting practices. But the reliability of mothers’ reports would also need to be assessed. Alternatively,

recruitment and data collection strategies that accommodate both co-resident and non-resident fathers

could be developed.

Our second set of research questions (2a-c in Chapter 1) are directed at beginning to overcome the

above challenges. This chapter describes the study design and statistical methods used to address these

research questions.

6.1 Study design

Setting and sample

Our investigation of fathering was a sub-study of a longitudinal cohort study called the Mother Infant

Health Study (MIHS). It involved families living in Kraaifontein, a suburb of Cape Town in the Western

Cape Province of South Africa. Kraaifontein is located in a relatively wealthy district of the City of
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Cape Town Municipality, but is comprised of census suburbs of which some are the least ‘well off’ in

the district (based on an index which combines the percentage of low-income households, percentage

of adults with less than high school education, unemployment rate, and percentage of the labour force

in unskilled occupations) [187]. While the majority of dwellings are formal, stand-alone houses, there

are also some ‘informal settlements’, which consist of high concentrations of dwellings that were “not

erected according to approved architectural plans or on planned sites...” [187][127]. In these areas,

access to basic services (electricity, potable water, flush or chemical toilets, and refuse removal) is

limited [187].

The MIHS consisted of a convenience sample of infants delivered between July 16th, 2012, and

June 28th, 2013, at the Kraaifontein Midwife Obstetric Unit. This primary-level health centre manages

all low-risk deliveries by women living in the area, excluding those of women who pay to deliver in

private hospitals. To be eligible to participate in the MIHS, a mother had to be at least 18 years old, a

resident of the clinic catchment area, and not planning to move within one year of enrolment. Infants

had to be live-born, singleton births, at least 35 weeks gestational age, weigh at least two kilograms at

birth, and could not have any severe congenital abnormalities.

The sample for the Fathering Sub-study included all mothers and infants from the MIHS who com-

pleted the first study visit at 2 weeks. The sub-study also included a convenience sample of fathers

of infants in the MIHS. For a father to be eligible to participate in the sub-study, the infant’s mother

had to consent for us to enrol the father. In addition, the mother had to complete the first study visit.

Participation of fathers in the Fathering Sub-study was not required for mothers and infants to continue

on either the sub-study or the MIHS.

Recruitment procedures

MIHS

For the MIHS, recruitment staff held regular group information sessions in the antenatal clinic waiting

area. These sessions explained the aims of the study and what would be involved in participating.

Their purpose was to familiarize pregnant women with the study, should they later be approached for

enrolment.

Mothers and infants were enrolled at the time of delivery. Enrolment was offered to all eligible HIV-

infected mothers, and to a roughly equal number of HIV-uninfected mothers. The uninfected women

were selectively offered enrolment based on their self-identified racial group, with the aim of attaining

a similar racial mix in both groups. There are significant racial and geographic socioeconomic inequal-

ities in South Africa. By recruiting participants from a single community, and by balancing the racial

mix across groups, we hoped to minimize socioeconomic differences between HIV-infected and HIV-

uninfected mothers. In addition, social class has an important influence on father involvement [47]. For

the present study, we wished to limit this source of variation.
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Fathering sub-study

Based on previous study findings [188] and past experiences of our research study staff, we antici-

pated relatively few fathers would be present at the clinic during delivery. At enrolment into the MIHS

we asked each mother to take an introductory letter to her child’s father (Appendix B.1). The letter

explained the Fathering sub-study and invited the father to participate. We also collected father’s tele-

phone number if mother consented to his participation. We enrolled and consented fathers by telephone

when their infants were 2 weeks old. A copy of the informed consent script is shown in Appendix B.2.

Sub-study visits

Sub-study visits were completed when infants were 2-weeks, 16-weeks, and 6-months old. Mothers and

infants attended study visits at our research clinic located in a tertiary-level hospital approximately half-

an-hour drive away from Kraaifontein. Including travel, they would typically spend the entire morning

and early afternoon at study visits. A previous South African study reported many men were unable to

participate because of employment obligations [188]. We also expected that many fathers would not be

residing with their children, with some of them potentially living in other cities. Therefore, to maximize

participation of fathers, we offered them the option to complete sub-study visits by telephone or in-

person at the study clinic. At each visit, fathers and mothers completed an approximately 30-minute

fathering questionnaire with an interviewer. Fathers and mothers completed different versions of the

same questionnaire.

Participants were offered organized study transportation or reimbursement of their travel expenses to

and from the study clinic. In addition, mothers were given a R100 (approximately $10 CAD) honorarium

for each visit attended. Because many fathers completed the entire study by telephone, we did not give

honoraria to any fathers even if they attended in-clinic visits. However, all telephone call charges were

covered by the study.

Institutional review and consent

The study protocol was approved by the human research ethics committees at Stellenbosch Univer-

sity (Reference number: S12/01/009) and the University of British Columbia Children’s and Women’s

Health Centre (Reference number: H12-01181). All participating mothers provided written informed

consent. Participating fathers gave verbal informed consent over the telephone.

6.2 Fathering questionnaire

We constructed our fathering questionnaire by drawing from a pool of survey questionnaire items orig-

inally developed for the Developing a Daddy Survey (DADS) project in the United States [189]. A

goal of the DADS project was to develop a common set of theoretically and methodologically rigorous

questionnaire items for measuring father’s involvement in three national studies. Guided by Lamb and

colleagues’ framework (described in literature review section 2.1.1), the DADS project developed items
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intended to measure five modes of paternal influence: Accessibility, Direct Caregiving, Responsibility,

levels of financial contribution toward children’s material needs (Material Provisioning), and involve-

ment in household chores (Practical Support for Mother). For our questionnaire, we selected items that

were designed for use with fathers of infants and were meant to be suitable for both co-resident and

non-co-resident fathers. The complete list of fathering items included in our adapted questionnaire is

presented in Table B.1, Appendix B.3.

In addition to questions about father’s involvement, we collected information about potentially im-

portant covariates. At each visit, to provide a measure of ongoing interparental relationship quality, we

had fathers and mothers complete the ‘negotiation’ scale of the Revised Conflict Tactics Scales, and a

sub-set of items from the ‘psychological aggression’ and ‘physical assault’ scales26 [190]. The ques-

tionnaire asked respondents to separately rate the frequency they experienced and perpetrated each act

of negotiation or violence in the past three months.

Additionally, at the first visit we collected information (from both fathers and mothers) on father’s

involvement during the pregnancy, father’s demographic and socioeconomic characteristics, number of

previous children sired, and characteristics of the mother-father relationship. In order to assess father-

hood beliefs, we also asked mothers and fathers to rate their level of agreement with each of a set of

opinions about fathers’ responsibilities towards children (questions shown in Table B.2, Appendix B.3).

The belief questions were adapted from the DADS questionnaire items with reference to research on

fatherhood ideals in South Africa.

At the first visit, mothers reported on their own demographic and socioeconomic characteristics.

They also completed a roster for the members of their household, and questions about the structure of

their dwelling place and their access to basic services. These questions were adapted from the 1998

South African Demographic and Health Survey household member questionnaire [6]. Finally, fathers

were asked questions about how frequently they saw each of their biological parents during childhood,

and the quality of their relationship with each parent. These latter questions were drawn from the pool

of DADS project items.

The questionnaire was professionally translated from English into isiXhosa and Afrikaans, the two

most commonly spoken languages in Kraaifontein. Interviewers administered the questionnaire to par-

ticipants in their choice of the three languages. Before beginning data collection, the translated ques-

tionnaire was back-translated into English by members of the research study staff and reviewed by the

principal investigator to ensure that questions retained their original meaning. In addition, we asked

the interviewers to give us feedback on the appropriateness of the content of the questionnaire. The

interviewers had similar racial and cultural backgrounds to many of the study participants. Interview-

ers were given another opportunity to suggest changes after completing the questionnaire with the first

couple of participants. Before beginning data collection the interviewers agreed that the majority of

items on the questionnaire were appropriate. However, some interviewers felt that two Direct Care-

giving items (singing songs or nursery rhymes to the child, and taking the child for walks) may not be

26Our questionnaire included the following two items from the CTS-II psychological aggression scale: “Frequency insulted
or swore at [person]”, and “Frequency threatened to hit or throw something at [person]”; and the following item from the
physical assault scale: “Frequency punched or hit [person] with something that could hurt.”
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culturally relevant. We decided to retain these items in the questionnaire, but we further consider their

appropriateness in a discussion of the questionnaire’s Face Validity in Chapter 8. After completing the

questionnaire with the first few participants, the interviewers requested that we change the wording of

four Accessibility items that were difficult for participants to answer. The original questions asked the

number of hours fathers spent with the infant on an average work day and on an average non-work day,

and the number of hours fathers spent alone with the infant on an average work day and on an average

non-work day. We revised these questions to ask whether fathers usually spent an hour or more with the

infant in the morning, afternoon and evening on work days and on non-work days, and whether fathers

usually spent an hour or more alone with the infant on work days and on non-work days. The revised

questions were translated from English into Afrikaans and isiXhosa by study staff members. The revised

questionnaire was first used with the 10th mother and the 6th father to complete 2-week visits. Mothers

and fathers who had completed the original version of the questionnaire were excluded from analyses

involving the revised Accessibility items.

For illustration, the final English-language version of the questionnaire administered to fathers at

the 2-week study visit is shown in Appendix B.4.

6.3 Statistical methods

6.3.1 Description of the cohort

To characterize families participating in the MIHS, we computed descriptive statistics for sociodemo-

graphic data reported by mothers at study enrolment and the first study visit (together referred to as

“baseline”). We calculated frequency distributions for categorical variables and medians and interquar-

tile ranges for continuous variables. To compare the characteristics of families with a participating father

to those without, we recalculated baseline descriptive statistics stratified by father’s participation status.

Although the strata are not random samples, we present p-values from bivariate tests of independence as

a way of indicating characteristics that contrast strongly between families with and without a participat-

ing father. Pearson’s chi-squared tests were used to assess independence of father’s participation status

and categorical baseline variables. Wilcoxon rank-sum tests were used for continuous variables.

6.3.2 Description of fathers’ parenting practices

To describe the parenting practices of our cohort of fathers, we calculated the percentage frequency

distribution of responses for each fathering questionnaire item. We used response data from mothers

at the 2-week study visit because our interest was in describing the reported practices of fathers of all

infants in the cohort (whereas, fathers’ reports were only available for a subset of infants). We prepared

stacked bar charts to visually compare response frequencies across sets of items intended to measure the

same mode of paternal influence.

Next, we examined whether the reported fathering practices of our sample were associated with

variables identified as determinants of positive fathering in the theoretical framework (Section 2.1.3).
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Using questionnaire data given by mothers at their 2-week visits, we prepared cross tabulations between

each fathering item and a small number of covariates. These covariates measured individual charac-

teristics of father, mother and child; characteristics of the father-mother relationship; characteristics of

the household context; and characteristics of father’s involvement during pregnancy. To present these

results graphically, we prepared stacked bar graphs showing the frequency distribution of each fathering

item grouped into strata specified by level of the covariate. We calculated gamma statistics to describe

the monotonic trend association between each pair of variables in the cross tabulations. Gamma is cal-

culated as the difference between the number of concordant and discordant pairs of observations in the

contingency table, divided by the sum of concordant and discordant pairs27 [191, p. 57-58]. It measures

the difference between the probability of concordance and the probability of discordance for a pair of

variables. In a cross-tabulation of variables X and Y , a pair of observations is concordant if the observa-

tion having the higher value of X also has the higher value of Y . The pair is discordant if the observation

having the higher value of X has the lower value of Y . Gamma has a range of -1 to 1, inclusive. A

value of 1 indicates a monotonic increasing relationship (i.e.: zero probability of discordance), while

-1 indicates a monotonic decreasing relationship (i.e.: zero probability of concordance). The gamma

statistic is only suitable for measuring associations between ordinal (including binary) variables. For

these analyses we dichotomized all nominal fathering variables, as described in section 6.3.3. In the

case of nominal covariates, we calculated associations between the fathering variables and each pair of

levels of the covariate. In addition, for all cross tabulations, we calculated Pearson’s chi-square tests to

identify associations greater than would be expected by chance.

Finally, we assessed whether the frequency fathers were reported to perform each fathering item

changed as their children aged. For this analysis we restricted our dataset to data reported by mothers

who had completed a fathering questionnaire at all three study visits (i.e.: when infants were 2 weeks, 16

weeks and 6 months old.) We calculated a percentage frequency distribution for each fathering item by

study visit. We then prepared stacked bar graphs showing the frequency distribution at each visit side-

by-side. As with our other analyses, we present these graphs grouped by the mode of paternal influence

each item was intended to measure. Friedman tests [192] were used to evaluate whether, on average,

father’s ratings on each item differed significantly across study visits. The Friedman test accounts for

the non-independence of measurements on the same individuals at different time points.

We also evaluated how representative the mothers included in the latter analysis were of the entire

group: using Pearson’s chi-square tests for categorical variables and Wilcoxon rank-sum tests for contin-

uous variables, we compared the sociodemographic characteristics of mothers with complete follow-up

to all who completed the 2-week visit.

Results of the above descriptive analyses are presented in Sections 7.1 and 7.2 of the following

chapter.

27For 2 x 2 tables, Gamma is equivalent to Yule’s Q statistic, which can also be calculated from the odds ratio (OR) as:
Q = (OR−1)/(OR+1) [191, p. 67].
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6.3.3 Modelling the fathering questionnaire response data

Reliability is the consistency of repeated measurements [193, p. 3]. It is inversely related to the amount

of error in the measurements. In contrast, the validity of a measurement is the extent to which it evaluates

the construct of interest [194, p. 183]. Reliability is a necessary, but not sufficient, component of validity

[193]. Therefore, to establish the validity of measurements from a questionnaire, it is necessary to assess

their reliability.

We sought to assess the reliability of the measurements of fathering from our questionnaire in two

ways. We assessed the consistency of responses from two different observers (fathers and mothers).

These analyses are described in section 6.3.5. We also assessed the consistency of individual observers’

responses to related questionnaire items. These items were related in the sense that they were hypothe-

sized to provide measures of a common underlying construct. Although we repeated our measurements

of fathering at three study visits, we did not assess the consistency of responses across visits because

fathering behaviours have been shown to change as children age [30].

In the following sub-section we describe the theoretical basis of the Item Response Theory method

used to evaluate the reliability of conceptually-related questionnaire items. We then present the statisti-

cal models used, and our analytic approach.

Theoretical basis of Item Response Theory

We conducted these analyses within a latent variable framework. In other words, we assumed that

the observed parenting practices measured by the questionnaire items were manifestations of fathers’

levels on a smaller number of unmeasured (i.e.: latent) variables. We hypothesized that each mode of

paternal influence described in the theoretical framework (section 2.1.1) would correspond to a distinct

latent variable. Thus the hypothesized latent variables would reflect father’s level of: Direct Caregiving,

Accessibility, Responsibility, Material Provisioning and Practical Support for the Mother. We also

hypothesized that each set of conceptually-related questions would measure just one latent variable. The

items hypothesized to measure each mode of paternal influence are identified in Table B.1, Appendix

B.3.

Specifically, we tested the fit between the questionnaire data and our hypothesized latent variable

structure using a special type of Confirmatory Factor Analysis called Item Response Theory (IRT) mod-

elling. IRT is a theory for “establishing the correspondence between latent variables and their manifes-

tations” [193, p. 4]. Some specific terms used in IRT are defined in table 6.1 on the next page.

IRT models were suitable for our analyses because they are designed to model responses from

categorical items, and they are concerned with how individuals having different levels of a latent trait

perform differently on a set of items intended to measure the trait [195]. Similarly to Factor Analysis,

the latent trait is treated as a continuous variable in IRT models. Parameter estimates from IRT models

reflect properties of both the items and the individuals on whom the data were collected. Thereby, IRT

modelling allowed us to assess the measurement properties of the fathering questionnaire and to suggest
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Table 6.1: Definition of terms commonly used in Item Response Theory

Term Definition

Trait The continuous latent construct of interest.§

Item A measurement instrument (for example, a question on a questionnaire)
intended to provide a measure of the latent trait.

Discrimination A measure of the item’s ability to distinguish between individuals having
different levels of the trait. Equal to the slope term in a regression of the item
responses on the trait.

Item/category
boundary location

The point on the latent trait scale at which a person is 50% likely to choose
the designated response option or higher. Inversely proportional to the
intercept term in a regression of the item responses on the trait.

§In the results chapter we refer to our latent constructs of interest as “modes of paternal influence”
or just “modes” rather than “traits”. We chose this naming convention because our theoretical model
describes fathers’ parenting practices as dynamic, not as fixed, inherent traits.

possible improvements. It also allowed us to describe the parenting practices of our sample of fathers in

terms of their levels of the latent constructs of interest.

Three assumptions underlie the IRT models we used for our analyses. The first is that responses to

each set of related items are a function of just one latent trait. Although multidimensional IRT models

are possible, this unidimensionality assumption applies to all of the models we used [193, p. 20]. A

second assumption is that an item’s responses are conditionally independent of responses to other items

given the respondent’s level of the latent trait [193]. This implies that the responses of individuals who

share the same level of the trait are uncorrelated [195]. The third assumption is that the data fit the

functional form specified by the model. We describe the functional form of our statistical models next.

Statistical models

The general IRT model, which is applicable to dichotomous and ordinal items, can be written in the

form of a proportional-odds model [191]. The model expresses the probability that, for a given item i,

father j is in response category k or higher, given his score on the latent trait, θ j:

P(yi j ≥ k
∣∣θ j) =

exp[αik +βiθ j]

1+ exp[αik +βiθ j]
(6.1)

Similarly to a regression equation, this model includes (item-specific) slope and intercept parame-

ters, β j and α jk, respectively. The difference from ordinary regression is that the predictor in this model,

θ , is a latent variable. The slope is an indication of how rapidly the response probability changes as

the level of the latent trait increases. It is proportional to the strength of association between the item

responses and the latent trait. In IRT the slope is also called the discrimination. The higher the discrim-

ination the better the item distinguishes fathers with high levels of the latent trait from those with low

levels. For dichotomous items there is a single intercept, whereas for ordinal items there is an intercept
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for each response category but the lowest. The probability of selecting the lowest response category or

higher is 100% so that category does not have an associated intercept. For dichotomous items, the above

equation corresponds to the 2-Parameter Logistic model and, for ordinal items, to Samejima’s Graded

Response model [193].

The cumulative probability function in equation 6.1 specifies a logistic (sigmoid) function, with a

lower asymptote of 0 and an upper asymptote of 1 [193]. Furthermore, for ordinal items, categories are

strictly sequentially ordered and have a common slope. However, the slope is allowed to vary across

items. Whether these assumptions are justifiable can partially be judged by assessing the degree of

fit between the data and the statistical model. The approaches we used to assess model-data fit are

described in the next sub-section.

Classically in IRT the following alternative formulation of the conditional probability expression is

used:

P(yi j ≥ k
∣∣θ j) =

exp[ai(θ j −bik)]

1+ exp[ai(θ j −bik)]
(6.2)

In this formulation, ai is the item discrimination (equal to βi in equation 6.1), and bik is the item (or

category boundary) location28. The location gives the point on the latent trait scale at which a person

is 50% likely to choose the designated response option or higher. A smaller, or more negative, value

indicates that a lower level of the latent trait is needed for that response (or higher) to be 50% likely.

The majority of fathers would be expected to select this category or higher. Whereas, a larger location

value means that a higher level of the trait is needed before one is 50% likely to chose that response or

higher, and fewer fathers would be expected to do so.

Note that equation 6.1 models the conditional probability boundary between response category k or

higher and response category k− 1 or lower. The plot of this cumulative probability function is called

a Category Characteristic Curve (or an Item Characteristic Curve in the case of a binary item) [193].

For binary items there is only one category boundary, so the probability of being in category 1 or higher

versus 0 is equivalent to the probability of being exactly in category 1. In contrast, for ordinal items, the

probability of being exactly in a specific category must be calculated by taking the difference between

the cumulative probability functions for adjacent response categories [193], i.e.:

P∗(yi j = k) = P∗(yi j ≥ k)−P∗(yi j ≥ k−1)

where P∗ is the conditional probability given the latent trait. A plot of the above function is called a

Category Response Curve.

Together with item parameters, IRT models can be used to estimate each father’s level of the la-

tent trait. These levels are called person locations and they are estimated on the same scale as the

item/category boundary locations. We used the Expected A Posteriori (EAP) method to estimate person

locations [196]. This method uses a Bayesian approach to combine information about a father’s position

28An item or category boundary location can be calculated from the slope and intercept parameters in equation 6.1 as:
bik =

−βi
αik

.

90



6.3. Statistical methods

on the latent trait from the likelihood function of his observed item responses and from a prior prob-

ability distribution reflecting our assumption about the distribution of the trait in the population [193,

p. 76]. Typically, a standard normal prior distribution is used [193, p. 76]. By the EAP method, the

father’s location is calculated as the mean of the estimated posterior probability distribution. Including

prior information about what location values are most likely in the population allows location estimates

to be calculated for fathers who were in the lowest (or highest) possible response option on every item.

Otherwise, the likelihood estimate for these fathers would be infinite [193, p. 75].

From a fitted IRT model it is possible to estimate a Total Information Function for the set of items

included in the model. Total Information is inversely proportional to the standard error of person location

estimates produced by the set of items. In contrast to a single measure of reliability, information varies

as a function of the latent trait. In other words, total information is a measure of the precision of the

person location estimate at the specified point on the latent trait [193, p. 27]. A benefit of information is

that, in contrast to reliability, it does not depend on the characteristics of the questionnaire respondents,

only on the characteristics of the items in the questionnaire [193, p. 29]. Total information for a set of

items is calculated as the sum of the separate information functions for each item. For ordinal items,

item information is the sum of the separate information functions for each response category.

Analytic approach

For all of the analyses described in the current section we used questionnaire data reported by mothers

at the 2-week visit. We used mothers’ reports because we were interested in modelling the fathering

practices of the complete set of fathers, not only those who participated in the study. We used the

2-week visit data because this was the single largest dataset available.

For most Material Provisioning items, we observed few “Mainly mother” and “Mainly someone

else” responses. Similarly, for the Responsibility items we observed few “Mainly father” and “Mainly

someone else” responses. To make the analyses for these items more informative, we recoded them as

binary variables indicating whether the father had a primary-level of involvement in the item versus not.

Fathers reported to be mainly involved or involved together with the mother were recoded as having

primary involvement. If it was reported that mainly the mother or mainly someone else was responsible

for the item, fathers were coded as not having a primary-level of involvement.

For most ordinal items with six response categories, such as items measuring the frequency fathers

performed direct caregiving activities, we observed few fathers in the “Rarely”, “A few times a month”

and “About once a day” response categories. In order to minimize small cell size problems in analyses

involving these variables, while also retaining as much information as possible, we recoded these as

4-level ordinal variables. To do so, we collapsed the “Rarely” and “A few times a month” categories

and the “A few times a week” and “About once a day” categories, and left the “Not at all” and “More

than once a day” categories unchanged.

Our analytic steps were as follows. First, we calculated the correlation between all pairs of fathering

items (Spearman rank-correlations for pairs of ordinal items, phi coefficients for pairs of binary items,

and rank-biserial correlations for binary-ordinal item pairs). These pairwise associations allowed us to
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assess whether items within sets were associated as hypothesized, and also whether there were any large

associations between items in different sets.

Next, we fit a unidimensional IRT model to each of the five sets of fathering items specified in table

B.1 (Appendix B.3). When fitting the Accessibility trait model we excluded items measuring time spent

with infants on work days because 10% of fathers were not working at the time of the 2-week study

visit. We also excluded an item measuring whether the father spent time with his infant on non-work-

day evenings, because it was highly correlated with a similar item measuring time spent together on

non-work-day afternoons. Similarly, when fitting the Responsibility trait model, we excluded an item

measuring whether the father took the baby to the clinic or doctor because it was highly correlated with

the Talk mother, Important Decisions, and Decided Name items. In addition, we excluded from our IRT

analyses items which had large percentages of “Not Applicable” responses. These were comprised of a

single item for the Responsibility trait model (decided when to introduce solid foods), and two items for

the Material Provisioning trait model (pays for medicines, and pays for toys).

IRT model parameters were first estimated using Weighted Least Squares with mean- and variance-

adjusted Chi-square test statistics (WLSMV), as implemented by default in Mplus software version

7.3 [197]. Our initial models had a similar form to that shown in equation 6.1, except that we used a

cumulative standard normal distribution (with a probit link) instead of the logistic distribution29. From

these models we obtained the following commonly-used indices of model fit: chi-square fit statistic

and p-value, Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI) and

Tucker-Lewis Index (TLI) [198].

We then re-estimated the model parameters using a Maximum Likelihood estimator with standard

errors and chi-square test statistic adjusted to be robust to the non-normality of our response data (MLR).

Using the MLR estimator we were able to specify the model using a logistic functional form, exactly

as in equation 6.1. From these models we obtained chi-square fit statistics and p-values, item parameter

estimates (and associated standard errors), and estimates of each father’s location on the latent trait. We

also obtained estimates of total and item information at a series of points along the latent trait. In the

results, we present information graphically in the form of Information Curves. We prepared histograms

to graphically display the distribution of father’s location estimates along each latent trait.

Note that, by default, Mplus estimates item (and category boundary) thresholds instead of intercepts.

Thresholds are equal to the negative of item intercepts, i.e.: the βik’s in equation 6.1. Thresholds are

therefore proportional to, but not equal to, item locations (bik’s in equation 6.2). Because standard error

estimates calculated in Mplus are on the same scale as the thresholds, we present the thresholds estimates

in our results tables. But, because of their more intuitive interpretation, we also describe items in terms

of their locations. We calculated item and category boundary locations by dividing each threshold by

the associated slope.

As per the standard approach in IRT, we used the estimated distribution of the latent trait in the

population to fix the scale of the trait. We set the origin of the latent trait to be equal to the population

mean, and the unit of measurement equal to 1 standard deviation [199, p. 280]. Both the item and

29The reason for this difference is that the WLSMV estimator in Mplus can only be used with a probit link.
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person location estimates were measured on this same scale. For person location estimation, we utilized

the default standard normal prior distribution.

Models were taken to have acceptable fit if both chi-square fit test p-values were >0.05 (implying the

null hypothesis of perfect fit was not rejected), RMSEA was <0.05, and CFI and TLI were both >0.95

[198, 200]. In addition, for models fit by MLR, we examined tables of bivariate model fit information

to check that few standardized residuals had an absolute value >1.96.

We included fathers with missing item response data in our IRT analyses, as per the default in

Mplus. With both the MLR and WLSMV estimators, this was accomplished using full information

maximum-likelihood parameter estimation, which assumed the missing data were Missing at Random

Last, we estimated the correlation between each pair of latent traits. These correlations were es-

timated in Mplus by fitting the five separate IRT models described above together in a single model.

The result is a structural equation model comprised of five separate measurements models (one for each

latent trait) and a structural part specifying that the correlation parameters among the continuous latent

traits are to be freely estimated. The parameters of this model were estimated using the WLSMV es-

timator because it is less computationally intensive than the MLR estimator for models with multiple

latent variables. Model fit was assessed using the fit statistics described in the paragraph above. When

fitting the model, we requested modification indices to be calculated. Mplus calculates these indices for

all parameters in the model that are fixed. Modification indices give the expected drop in the chi-square

statistic if the parameter were allowed to be freely estimated [197, p. 726]. In other words, they identify

parameter constraints that could be relaxed to improve model-data fit. In our model, the constraints of

interest were those specifying zero slopes for items hypothesized not to measure a particular latent trait.

We considered removing slope constraints associated with large modification indices in cases where it

seemed theoretically reasonable for the item to be measuring the latent trait in question [201].

Results of the IRT analyses are presented in Subsections 7.3.1 and 7.3.2 of the following chapter.

6.3.4 Comparing co-resident and non-co-resident fathers and testing for differential
item functioning

To compare the reported parenting practices of co-resident and non-co-resident fathers at 2 weeks, we

prepared cross tabulations of the fathering items and a binary variable indicating whether father and

infant were living together at the 2-week visit. To present these results graphically, we prepared stacked

bar graphs showing the frequency distribution of each fathering item stratified by the co-residence status

variable. To assess for confounding caused by no longer being in a relationship with the mother, we con-

ducted the following sensitivity analysis: we excluded fathers who were reportedly “no longer seeing”

the mother at the 2-week visit and reran the fathering item by co-residence status cross tabulations. We

present the results of the sensitivity analysis graphically, as described above, in Appendix B.8 (Figures

B.15 to B.20).

Next, to determine whether residing with the child was associated with having significantly different

levels on each latent mode of paternal influence, we constructed a regression of each latent trait on the

father’s co-residence status variable. In each regression model, the latent trait is measured by its effect on
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the observed fathering items, exactly as in the IRT models described above. This type of model is called

a Multiple Indicators Multiple Causes (MIMIC) model [202]. The coefficient in the regression of the

latent trait on the covariate was interpreted similarly to the slope term in an ordinary linear regression.

The difference from an ordinary regression is that, in this case, the dependent variable was latent.

Differential Item Functioning (DIF) is when an item has a different relationship with the latent trait

for different sub-populations specified by a covariate [203, p. 324]. In this study, we were interested in

determining whether our questionnaire could be used to measure the contributions of both co-resident

and non-co-resident fathers. Therefore, we assessed whether father’s co-residence status was associated

with differential functioning of items on the questionnaire. To test for DIF, we extended the MIMIC

models described above by including regressions of selected fathering items on the father’s co-residence

status variable. A statistically significant regression coefficient was interpreted as evidence for DIF.

Because the fathering items were all categorical, these regression coefficients were interpreted as log

odds ratios. What was being estimated, however, was the direct effect of father’s co-residence status on

the fathering item, after accounting for the indirect effect operating through the latent trait. We selected

items for DIF testing based on the results of the cross-tabulations described in section 6.3.2, above. We

assessed for DIF when the cross-tabulation results suggested an item had a different association with

father’s co-residence status compared to other items measuring the same latent trait. Parameters in the

above models were estimated in Mplus using the MLR estimator.

Results of the MIMIC models are presented in Subsection 7.3.3 of the following chapter.

6.3.5 Agreement between fathers’ and mothers’ questionnaire responses

The second means of assessing the reliability and validity of the fathering questionnaire data was to

compare agreement between the responses of paired fathers and mothers. We recognize that neither

parent’s responses can be treated as a ‘gold standard’ because each is likely to be influenced by their

personal perceptions about the adequacy of the father’s parenting, which are, in turn, likely to be in-

formed by an array of individual, interpersonal, and societal factors. By assessing agreement we can

identify individual questions, or sets of related questions, that tend to elicit consistent responses from

both parents. We would then have reason to be more confident about the validity of responses for these

items. In addition, finding reasonable agreement between fathers’ and mothers’ questionnaire responses

would suggest that mothers could be used as reliable proxies for fathers in future research on fathering.

In contrast, we would be less confident in the reliability and validity of items for which the level of

father-mother agreement is low because at least one parent’s responses must differ from the father’s true

practices [204].

For these analyses we used mothers’ and fathers’ responses from the 2-week study visit. Except

where described below, mother-father pairs were excluded from the analyses for a given questionnaire

item if either parent had a non-valid response for that item (i.e.: a “don’t know” or missing response). We

analyzed paired responses for all fathering questionnaire items listed in Appendix B.3, except for three

items that had large percentages of “not applicable” responses. The excluded items measured whether

the father paid for his child’s medicines or toys, and whether he had responsibility for deciding when his
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child would begin eating solid foods. We also analyzed paired responses for a set of variables measuring

the father’s demographic, socioeconomic and health characteristics, and characteristics of the father’s

relationship with the mother. We included “Don’t know” responses when estimating the proportions

of overall agreement for two variables measuring characteristics of father’s employment history and a

single variable measuring whether the father had ever had an HIV test. For these variables, 5-10% of

mothers had “Don’t know” responses. Therefore, excluding these mothers could have upwardly biased

the estimates of overall agreement. A revision to the questionnaire caused the first 10% of mothers

and fathers who completed the questionnaire to have missing data for six Accessibility items measuring

whether the father spent an hour or more with the infant at different times of the day. Because it

was caused by a questionnaire change, we considered these data to be missing completely at random

and, therefore, excluded mother-father pairs with missing data from the analyses involving these six

variables.

For each variable we calculated the observed proportion of overall agreement and the proportion of

agreement specific to each response category. The latter index gives the conditional probability, given

that one randomly selected parent in a pair choses the response category, that the other parent will also

do so [204]. We calculated 95% confidence intervals for these raw agreement indices using the non-

parametric bootstrap method using 1000 simulated datasets. Only three variables had >5% (but <10%)

“Don’t know” responses: “Father’s educational attainment”, “Number of months father worked in past

year”, “Whether father has ever had a HIV test”. Excluding this large percentage of records because of

“Don’t know” responses could upwardly bias estimates of overall agreement. Therefore, we retained

“Don’t know” as a valid response option when calculating percentage overall agreement for these three

variables.

Next we assessed for marginal homogeneity of father’s and mother’s responses on each item. The

purpose of evaluating for marginal homogeneity was to compare fathers’ and mothers’ propensities

to choose each response category. We used histograms to visually assess for differences in fathers’

and mothers’ response profiles on each item. To test for departures from marginal homogeneity that

were greater than would be expected by chance, we used the McNemar test for binary items and the

Bhapkar test for nominal and ordinal items. The Bhapkar test is for marginal homogeneity across

all response categories [191, p. 424]. In addition, for ordinal and nominal items, we used the non-

parametric bootstrap method to test for significant differences between fathers’ and mothers’ marginal

proportions for each response category individually.

All of the ordinal items in the questionnaire can reasonably be considered to be measuring un-

derlying continuous variables, i.e.: the frequency the father performed a particular parenting practice.

During the design of the questionnaire, these underlying variables were divided into discrete response

categories. Both the definition of the underlying variable itself and the definition of the threshold be-

tween each pair of adjacent response categories are somewhat subjective. Therefore, for each of our

ordinal items, two components of disagreement can be distinguished: mothers and fathers may disagree

about the definition of the fathering practice being assessed; alternatively, they may disagree about the

thresholds between different frequencies of performing the fathering practice [204].
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When a pair of ordinal variables are each assumed to measure an underlying continuous trait, the

polychoric correlation between them gives an estimate of the correlation between the underlying con-

tinuous traits [205]. We estimated the polychoric correlation between mothers’ and fathers’ responses

on each ordinal item. An important assumption of the polychoric correlation is that the underlying traits

are normally distributed [205]. We used the likelihood ratio chi-squared test to test whether our paired

questionnaire response data fit this assumption. Both the polychoric correlation and likelihood ratio test

statistic were calculated using the “polycor” package in R software (version 2.14.1) [206]. In addition,

we summed each parents’ responses on the sets of items included in the Item Response Theory models

(described in the previous section), yielding an “item total score” for each latent mode of paternal in-

fluence. These scores reflect mothers’ and fathers’ ratings of fathers’ positions on a continuous variable

hypothesized to underly each related set of questionnaire items. Therefore, they offer an alternative

approach for estimating the correlation between the continuous traits underlying mothers’ and fathers’

questionnaire responses. We estimated the strength of association between mothers’ and fathers’ item

total scores using Pearson correlation coefficients.

Next, to evaluate whether mothers and fathers agreed over the response category thresholds for

each item, we calculated tests of category threshold equality and tests of overall bias. We tested the null

hypothesis of equal response thresholds for mothers and fathers using the method described by Uebersax

[204]. To describe this test briefly, consider a cross-tabulation of fathers’ and mothers’ responses to a

hypothetical ordinal item with K response categories. Threshold equality for response category k can

be tested by collapsing rows and columns for response categories 1 to k-1 and collapsing rows and

columns for response categories k to K, then performing a McNemar test on the resulting 2x2 table.

This procedure is repeated for all K −1 thresholds.

While tests of threshold equality focus on each category threshold separately, tests for bias evaluate

whether, overall, fathers tends to give responses that are higher or lower than mothers’ on a given item

[204]. Again, the test is performed using a cross-tabulation of fathers’ and mothers’ responses for each

ordinal item. Response frequencies above the main diagonal of the table are summed to give b and

response frequencies below the main diagonal are summed to give c. As with the McNemar test, the test

statistic is then calculated as:

X2 =
(b− c)2

(b+ c)

and compared for statistical significance against a chi-squared distribution with one degree of free-

dom (Discrete multivariate analysis: theory and practice (1975) as referenced in [204]).

We did not adjust the type I error rate for multiple comparisons because we were more interested in

identifying patterns of agreement for sets of items thought to be measuring the same underlying mode

of fathering than in the results of significance tests for individual items.

Finally, because we assumed fathers’ and mothers’ responses to the fathering items would be, in

part, influenced by their fatherhood beliefs we used the same methods described above to calculate

agreement on a set of six fatherhood belief questions (Table B.2, Appendix B.3). In contrast to the other

items described in this section, these items asked each parent to report on their own personal beliefs (i.e.:
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mothers were not reporting about fathers’ beliefs). The agreement statistics were used, in these cases, to

assess whether the mother-father pairs shared concordant beliefs. The fatherhood belief questions were

Likert-type with the following four response options: strongly disagree, mildly disagree, mildly agree,

and strongly agree. Therefore, we calculated all of the agreement statistics appropriate for ordinal items.

Results of the agreement analyses are present in Section 7.4 of the following chapter.

Except where indicated, all of the above analyses were performed using SAS software version 9.4

(SAS Institute, Inc., Cary, NC, USA). Bhapkar tests were performed using a third party SAS macro

program, “MARGHOMG” [207].
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Chapter 7

Results: Measuring Fathers’
Contributions to Infants’ Care

7.1 Description of the MIHS fathering sub-study cohort

In this section we present descriptive statistics for fathers, mothers and infants in the MIHS Fathering

Sub-study, using data reported by mothers at enrolment and at 2-week visits (Table 7.1 on page 101). In

total, 178 infants and their mothers were enrolled in the MIHS and attended the 2-week study visit and

therefore were eligible for the sub-study. The fathers of 71 (39.9%) of these infants were enrolled and

completed a 2-week fathering questionnaire. Our analyses of mother-father agreement (results presented

in Section 7.4) were based on this sub-sample of 71 mother-father pairs. The frequency distribution of

reasons for father’s non-participation in the study are presented in Appendix B.5 Table B.4. The most

common reason why the father did not participate was because the mother did not want him to (21/107

= 19.6%). In nearly half of these cases, the mother and father were not in a romantic relationship at

the time of the first visit. Figure 7.1 on page 99 depicts the flow of participants through the Fathering

Sub-study.

Among the entire cohort of fathers on whom data were collected in the Fathering Sub-study, just

over 90% were identified as Black Africans. This is consistent with 2011 national census data showing

that Black Africans made up the majority of residents of the three areas of Kraaifontein (Bloekombos,

Wallacedene, and Scottsdene) in which most of our participants were living [208]. Because past expe-

rience with caring for children may influence a father’s parenting practices, it is important to note that

two thirds of fathers in the complete cohort had one or more children in addition to the infant in the

study. Of those, two thirds had a child with a different woman from the mother in this study.

To assess whether families with a participating father were comparable to those with a non-participating

father, we present the descriptive statistics stratified by father’s status on the study (Table 7.1 on page 101).

Participating fathers differed from non-participating fathers most obviously in the characteristics of their

relationship with their infant’s mother. The average participating father knew the mother for longer, was

more likely to have been living with her at conception, and was more likely to have negotiated with

the mother to resolve recent relationship conflict. Although the majority of both participating and non-

participating fathers were in either a marital or exclusive, non-marital relationship with the mother at

the 2-week visit, a far greater percentage of non-participating fathers (18.7% vs. 2.8%) were no longer

seeing the mother or only seeing her about the infant. Mothers paired to participating fathers tended

to be younger and were more likely to know the father’s HIV-status than were mothers paired to non-
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Mothers
enrolled
(n=264)

Withdrawn (n=86):
Lost to follow-up (49)
Withdrew consent (26)
Moved (11)

Mothers
completed

2-week
questionnaire

(n=178)

Fathers com-
pleted 2-week

question-
naire (n=71)

Withdrawn (n=29):
Lost to follow-up (13)
Withdrew consent (6)
Moved (4)
Father died (3)
Infant HIV-infected (2)
Infant died (1)

Withdrawn (n=15):
Lost to follow-up (10)
Withdrew consent (1)
Moved (1)
Mother withdrawn (3)

Mothers
completed
16-week

questionnaire
(n=139)

Skipped
visit (n=10)

Fathers com-
pleted 16-week

question-
naire (n=48)

Skipped
visit (n=8)

Withdrawn (n=30):
Lost to follow-up (21)
Withdrew consent (2)
Moved (6)
Father died (1)

Withdrawn (n=19):
Lost to follow-up (7)
Withdrew consent (4)
Mother withdrawn (8)

Mothers
completed
6-month

questionnaire
(n=119)

Fathers com-
pleted 6-month

question-
naire (n=37)

Figure 7.1: Flowchart of participants’ progress through MIHS Fathering Sub-study

participating fathers. In addition to differences in parental relationship, participating fathers were also

considerably more likely than non-participating fathers (76.1% vs. 44.9%) to be living with the infant.

The differences in parental relationship and co-residence status between participating and non-

participating fathers may have implications for the fathering practices of each group. Because we are

forced to rely on mothers’ reports of the fathering practices of non-participating fathers, it becomes

especially relevant to assess whether mothers’ reports tend to agree well with those given by fathers
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themselves. Nevertheless, the differences in parental relationship between families with participating

and non-participating fathers also raise the possibility that the findings of our father-mother agreement

analyses will not be generalizable to the latter group.

100



7.1. Description of the MIHS fathering sub-study cohort

Table 7.1: Descriptive statistics for complete cohort including a comparison by father’s participation
status, maternal report at enrolment and 2-week visit: MIHS Fathering Sub-study, 2012-13

Total
Participating

father

Non-

participating

father

N=178 n=71 n=107

n % % % p-value

FATHER’S CHARACTERISTICS

Age (years) 0.357

18-19 0 0.0 0.0 0.0

20-24 23 12.9 12.7 13.1

25-29 55 30.9 40.8 24.3

30-34 47 26.4 26.8 26.2

35-39 26 14.6 12.7 15.9

40-44 16 9.0 7.0 10.3

45+ 2 1.1 0.0 1.9

Population group 0.526

Black 161 90.5 88.7 91.6

Coloured 17 9.6 11.3 8.4

First language 0.278

Afrikaans 16 9.0 11.3 7.5

Xhosa 118 66.3 57.7 72.0

Other African 40 22.5 26.8 19.6

Other non-African 3 1.7 2.8 0.9

Educational attainment 0.618

Completed primary or less 11 6.2 8.5 4.7

1 year of secondary 6 3.4 1.4 4.7

2 years of secondary 22 12.4 11.3 13.1

3 years of secondary 28 15.7 14.1 16.8

4 years of secondary 31 17.4 21.1 15.0

Completed secondary 48 27.0 29.6 25.2

Some post-secondary 10 5.6 5.6 5.6

Don’t know/Missing 22 12.4 8.5 15.0

Employment status 0.858

Worked in last week 145 81.5 83.1 80.4

No work in last week, worked in last year 11 6.2 7.0 5.6

No work in last year 17 9.6 8.5 10.3

Days worked per week, median (IQR), n=146 5 (5-6) 5 (5-6) 5 (5-6) 0.893

Months worked last year, median (IQR), n=149 12 (8-12) 12 (9-12) 12 (8-12) 0.521

Monthly earnings, thousand Rands, median
(IQR), n=111

2.8 (2.0-3.6) 3.0 (2.0-4.0) 2.8 (2.0-3.4) 0.326

Has long-standing, work-limiting illness 11 6.2 7.0 5.6 0.690

Continued on next page

101



7.1. Description of the MIHS fathering sub-study cohort

Total
Participating

father

Non-

participating

father

N=178 n=71 n=107

n % % % p-value

HIV status 0.012

Infected 28 15.7 19.7 13.1

Uninfected 68 38.2 49.3 30.8

Not tested 58 32.6 22.5 39.3

Don’t know/Refused 24 13.5 8.5 16.8

Number of children sired 0.279

1 53 29.8 36.6 25.2

2 62 34.8 31.0 37.4

3+ 62 34.8 32.4 36.4

Has children with other women 0.204

Yes 72 40.5 33.8 44.9

No 49 27.5 26.8 28.0

N.A. (only 1 child) 53 29.8 36.6 25.2

Residing with study infant at 2-wk visit 102 57.3 76.1 44.9 <0.001

MOTHER’S CHARACTERISTICS

Mother’s age (years) 0.021

18-19 13 7.3 7.0 7.5

20-24 60 33.7 43.7 27.1

25-29 53 29.8 22.5 34.6

30-34 31 17.4 22.5 14.0

35-39 17 9.6 2.8 14.0

40-44 4 2.3 1.4 2.8

45+ 0 0.0 0.0 0.0

Mother’s educational attainment 0.685

Completed primary or less 10 5.6 5.6 5.6

1 year of secondary 11 6.2 2.8 8.4

2 years of secondary 18 10.1 8.5 11.2

3 years of secondary 28 15.7 15.5 15.9

4 years of secondary 48 27.0 28.2 26.2

Completed secondary/some post-secondary 63 35.4 39.4 32.7

Mother is HIV-infected 94 52.8 47.9 56.1 0.284

Mother worked in year prior to delivery 84 47.2 53.5 43.0 0.168

Mother’s monthly income, thousand Rands,
median (IQR), n=178

1.1 (0.3-2.2) 1.2 (0.6-2.4) 0.8 (0.3-2.0) 0.044

Continued on next page
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Total
Participating

father

Non-

participating

father

N=178 n=71 n=107

n % % % p-value

INFANT CHARACTERISTICS

Sex 0.343

Female 93 52.3 52.1 44.9

Male 85 47.8 47.9 55.1

Pregnancy was planned 53 29.8 38.0 24.3 0.052

RELATIONSHIP CHARACTERISTICS

Living with mother at conception 101 56.7 71.8 46.7 0.001

Relationship with mother at 2-wk visit 0.016

Married 50 28.1 32.4 25.2

Exclusive couple (not married) 98 55.1 60.6 51.4

Non-exclusive or casual relationship 6 3.4 4.2 2.8

No longer seeing mother/only seeing mother

about the infant
22 12.4 2.8 18.7

Time known mother at 2-wk visit 0.002

≤1 year 29 16.3 4.2 24.3

2-4 years 65 36.5 40.8 33.6

≥5 years 83 46.6 54.9 41.1

Father used negotiation to resolve conflict, past
3 mo.§

154 86.5 94.4 81.3 0.013

Father insulted or threatened mother, past 3
mo.

49 27.5 32.4 24.3 0.213

Father hit mother, past 3 mo. 21 11.8 9.9 13.1 0.514

INFANT’S HOUSEHOLD CHARACTERISTICS

Number of children 0.839

1 57 32.0 29.6 33.6

2-3 74 41.6 43.7 40.2

4+ 47 26.4 26.8 26.2

Living with grandparents 41 23.0 18.3 26.2 0.223

Living with mother’s adult siblings 37 20.8 18.3 22.4 0.507

Note: §CTS-II Negotiation sub-scale, Cronbach’s α = 0.85; IQR=InterQuartile Range; wk=week; mo.=months; p-values are from tests of

independence between each variable and father’s participation status on the study, Pearson’s chi-squared tests for categorical variables

and Wilcoxon rank-sum tests for continuous variables.

7.2 Description of fathers’ parenting practices

Before presenting measurement properties for the fathering questionnaire, we briefly describe the par-

enting practices of the sample of fathers as reported by mothers at the 2-week study visit. We then

present results of bivariable analyses identifying characteristics that were associated with fathers’ par-
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7.2. Description of fathers’ parenting practices

enting at the 2-week visit. We end this section by comparing father’s reported parenting practices across

the three study visits.

7.2.1 Frequency distributions for fathering items by latent mode of paternal influence

There was considerable variation in the frequency fathers performed different Direct Caregiving activ-

ities when their infants were two weeks old. More than half of the fathers were reported to have held or

soothed their infants, talked to them, put them to sleep, or gotten up with them at night at least as often

as a few times per week since birth (Figure 7.2 on the following page). In contrast, most fathers had

reportedly never dressed or washed their infants or changed their diapers. Taking infants for a walk was

very uncommon.

Fathers’ Accessibility (measured by mother’s report of whether he typically spent an hour or more

with the infant) varied by the time of day and the day of the week. The majority of fathers reportedly

had not spent an hour or more with their children on work-day mornings or afternoons since birth, while

about half had spent an hour or more on work-day evenings (Figure 7.3a on page 106). In contrast,

around 60% of fathers were reported to have spent an hour or more with their infants on non-work-

day afternoons and evenings. It was less common for fathers to spend time alone with their infants.

Nevertheless, half of the fathers were reported to have looked after their infant while the mother did

other things at least a few times per week (Figure 7.3b). Interestingly, the distribution of the number

of nights fathers stayed with their infants per week suggests that one third of the fathers who were not

living with their infants full time (15.2% of the total) were still able to spend some nights per week with

them (Figure 7.4 on page 107).
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7.2. Description of fathers’ parenting practices

Figure 7.2: Percentage distribution of father’s frequency of involvement in Direct Caregiving by item,
maternal report at 2-week visit (n=178); MIHS Fathering Sub-study, 2012-13.

Walk - Frequency father took infant for a walk since birth
Washed - Frequency father washed or bathed infant since birth
Diaper - Frequency father changed infant’s diaper since birth
Dressed - Frequency father dressed infant since birth
Sang - Frequency father sang songs or nursery rhymes to infant since birth
Night - Frequency father got up with infant when she/he woke up at night since birth
Sleep - Frequency father put infant to sleep since birth
Talked - Frequency father talked to infant since birth
Soothed - Frequency father soothed infant when she/he was upset since birth
Held - Frequency father held infant since birth
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Figure 7.3: Percentage distribution of father’s Accessibility by item, binary items (a) and ordinal items (b), maternal report at 2-week visit (n=178);
MIHS Fathering Sub-study, 2012-13.

Work morning - On days when he works, father usually spends an hour or more with infant in the morning
Work afternoon - On days when he works, father usually spends an hour or more with infant in the afternoon
Work evening - On days when he works, father usually spends an hour or more with infant in the evening
Work alone - On days when he works, father usually spends a full hour or more alone with infant
Non-work morning - On days when he does not work, father usually spends an hour or more with infant in the morning
Non-work afternoon - On days when he does not work, father usually spends an hour or more with infant in the afternoon
Non-work evening - On days when he does not work, father usually spends an hour or more with infant in the evening
Non-work alone - On days when he does not work, father usually spends a full hour or more alone with infant
Looked after alone - How often father looked after infant while mother did other things since birth
Spent >=1 hr. w/ infant - Number of days father spends an hour or more with infant in an average week
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7.2. Description of fathers’ parenting practices

Figure 7.4: Frequency distribution of number of nights per week father spent at the house where the
infant lives, maternal report at 2-week visit (n=178); MIHS Fathering Sub-study, 2012-13.

There was also large variability in who had primary Responsibility for different aspects of the

infant’s care. In the majority of cases mothers said that they alone had primary responsibility for the

infant’s health care needs (Figure 7.5). They reported that less than 10% of fathers (alone or together

with the mother) had taken their infant to health clinics or doctors offices, decided when their infant

needed to be taken to clinics, or cared for their infant when they were sick. In contrast, the father was

reported to be the person most likely to have decided the infant’s name, and in about 40% of cases

the mother reported that the father was involved in making important decisions about the infant’s care.

Almost 50% of mothers reported that the decision of when to begin feeding the infant solid foods had

not yet been made.

We observed less variability in responses to items measuring fathers’ Material Provisioning and

Practical Support for Mother. In the majority of cases, fathers were the primary provider for their

children’s expenses, including paying for child care items (e.g.: diapers and wet wipes) and clothing

(Figure 7.6 on page 109). The father was also reported to be the most likely person to have been paying

for food for the child’s household. However, this item was distinct in that, the second most common

provider of household food was someone other than the mother or father, usually a maternal grandparent

or sibling. Almost 40% of mothers reported that paying for medicines and toys was not applicable for

their infants. However, in most cases where these items were applicable, the father was reportedly the

primary provider.

Almost half of the fathers had never done the practical support items we asked about, which included

cooking, tidying and washing dishes. On the other hand, approximately 20% had reportedly done each

item a few times per week or more often (Figure 7.7 on page 110).
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(a)

(b)

Figure 7.5: Percentage distribution of person with primary Responsibility for infant’s care by item (a)
and frequency father talked with mother about the infant (b), maternal report at 2-week visit (n=178);
MIHS Fathering Sub-study, 2012-13. “Both” refers to the “Father and Mother decided together”
response option. “Either” refers to the “Sometimes father, sometimes mother” response option.

Decided name - Person who decided what infant’s name would be
Decided solid foods - Person who decided when infant would start eating solid foods
Important care decisions - Person who makes important decisions about infant’s care
Cares when ill - Person who usually cares for infant when she/he is ill
Decides timing of clinic visits - Person who decides when infant needs to be taken to clinic or doctor
Takes to clinic - Person who usually takes infant when she/he needs to be taken to clinic or doctor
Discussed infant with mother - Frequency father talked with mother about infant since birth
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Figure 7.6: Percentage distribution of person who mainly provided for child’s material needs (Material
Provisioning) by item, maternal report at 2-week visit (n=178); MIHS Fathering Sub-study, 2012-13.

Medicines - Person who mainly paid for medicines for infant since birth
Toys - Person who mainly paid for toys for infant since birth
HH Food - Person who mainly paid for food for the infant’s household since birth
Expenses - How expenses for infant are shared
Care items - Person who mainly paid for child care items (like diapers or wet wipes) since birth
Clothes - Person who mainly paid for infant’s clothing since birth
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Figure 7.7: Percentage distribution of father’s frequency of giving Practical Support to Mother by
item, maternal report at 2-week visit (n=178); MIHS Fathering Sub-study, 2012-13.

Laundry - How often father washed clothes for members of infant’s household since infant’s
birth
Cooking - How often father cooked a meal for the members of infant’s household since infant’s birth
Tidying - How often father cleaned or tidied the house since infant’s birth
Repairs - How often father repaired something in the house that was damaged or broken since infant’s
birth
Dishes - How often father washed the dishes or cooking pots since infant’s birth
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7.2.2 Characteristics associated with fathering item responses at 2-week visit

In tables 7.2 to 7.5 (pages 113-119) we present gamma statistics (γ) and Pearson chi-square test p-

values from cross-tabulations of mothers’ responses to the fathering questionnaire items and selected

sociodemographic, relationship and household variables measured at the 2-week study visit.

In general, characteristics of the parental relationship, household structure and father’s involvement

during pregnancy were significantly associated with questionnaire items measuring all five modes of

paternal influence. For example, being married or in an exclusive non-marital relationship, versus not,

was positively associated with father’s reported frequency of: soothing, holding, and dressing his infant;

talking and singing to her/him; changing her/his diaper; putting the infant to sleep; waking up with the

infant at night; spending time with the infant and looking after her/him while the mother did other things;

and providing practical support to the mother (γ range: 0.62-1.00, chi-square p <0.05). Being married

or in an exclusive relationship was also associated with increased probability of reportedly having paid

for the infant’s clothing and expenses, child care items, and food for the household (γ range: 0.86-0.93;

chi-square p <0.001). Similar positive associations were observed with variables measuring whether the

mother experienced any relationship negotiation from the father (CTS-II negotiation scale) in the past 3

months, whether the father attended antenatal clinic visits, whether he bought things for the baby during

the pregnancy, felt the baby move in the mother’s stomach, and whether he was at the clinic or hospital

during the infant’s birth. Residing with the infant and having enrolled in the MIHS were also positively

associated with responses to items in all five modes of influence.

Fathers whose children were residing with the mother’s parent(s) or adult sibling(s) were doing

Direct Caregiving and Practical Support for Mother items significantly less frequently (γ range: -

0.03 to -0.90), and were less likely to spend time with the infant (γ range: 0.27 to -0.82), compared to

fathers whose infants were not living with other adult relatives. In addition, fathers whose infants were

residing with a maternal grandparent were also less likely to pay for the Material Provisioning items

(γ range: -0.49 to -0.86, chi-square p<0.01).

Characteristics related to father’s past experience as a parent were associated with items measuring

some modes of influence. For example, fathers who had a child with another woman performed many of

the Direct Caregiving and Practical Support items less frequently (γ range: 0.05 to -0.47), and were

less likely to pay for the Material Provisioning items (γ range: -0.23 to -0.50) compared to fathers

who only had children with the mother in the study. Similarly, fathers with three or more children were

reportedly significantly less likely to have been paying for the Material Provisioning items compared

to fathers with fewer children (γ range: -0.30 to -0.35, chi-square p<0.05) with the exception that they

were equally likely to be paying for food for the household (γ = 0.10, chi-square p>0.05).

In contrast, father’s sociodemographic, employment and health characteristics, and mother and in-

fant characteristics were not significantly associated with items measuring any mode of paternal influ-

ence. The exception was the pair of variables measuring whether the father worked for pay in the past

7 days and in the past 12 months. For example, fathers who worked in the past 12 months were sig-

nificantly more likely to have paid for all Material Provisioning items (γ range: 0.90-0.94, chi-square

p <0.001) than fathers who had not worked. Fathers who had worked in the past 12 months also per-
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formed the Practical Support items significantly more frequently (γ range: 0.40-0.79, chi-square p

<0.05), spent more time with the infant, and looked after the infant more often while the mother did

other things (γ = 0.20, chi-square p <0.05). Having worked in the past 12 months was also positively

associated with frequency of having done the Direct Caregiving items, but these associations were not

statistically significant.
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Table 7.2: Gamma statistics and results of Pearson’s chi-square tests for cross-tabulations of items
measuring father’s Direct Caregiving with covariates, maternal report at 2-week visit; MIHS Fathering
Sub-study, 2012-13.
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FATHER CHARACTERISTICS

Coloured vs. Black -0.03 -0.07 -0.21 -0.01 -0.21 -0.01 -0.20 0.05 0.09 0.24

Non-Xhosa- vs. Xhosa-speaker 0.09 0.17 0.02 0.03 0.03 0.11 -0.21 -0.02 0.20 0.01

>=Secondary vs. <Secondary education -0.14 -0.15 -0.22 -0.20 -0.20 -0.19 -0.19 -0.28 0.16 -0.25

Unknown vs. <Secondary education -0.33 -0.37 -0.34 -0.37 -0.20 -0.55 -0.08 -0.22 -0.42 0.22

Worked in last 7 days 0.26 0.29 0.22 0.27 0.27 0.17 -0.08 0.37 1.00 0.33

Worked in last 12 months 0.25 0.32 0.19 0.38 0.38 0.41 0.28 0.34 1.00 0.25

Has long-standing illness -0.12 -0.13 -0.27 -0.08 -0.07 -0.17 -1.00 -1.00 -1.00 -1.00

Number of children sired (increasing) 0.05 0.10 0.06 0.06 0.08 0.13 -0.18 -0.07 -0.18 0.06

Has a child with another woman -0.44 -0.47 -0.41 -0.33 -0.37 -0.38 0.05 -0.35 -0.29 -0.41

Co-resident vs. non-co-resident 0.79 0.80 0.82 0.78 0.92 0.75 1.00 0.64 0.63 0.71
MIHS participant 0.59 0.61 0.49 0.59 0.60 0.26 0.56 0.34 0.28 0.30

MOTHER CHARACTERISTICS

Worked year before birth 0.25 0.21 0.15 0.29 0.14 0.23 0.21 -0.22 -0.10 0.00

HIV-infected -0.09 -0.05 -0.12 -0.18 -0.15 -0.08 0.22 -0.03 -0.13 -0.13

INFANT CHARACTERISTICS

Female vs. Male -0.03 0.00 0.06 -0.03 0.15 0.36 0.49 0.00 -0.32 0.08

RELATIONSHIP CHARACTERISTICS

Married vs. Not 0.54 0.63 0.61 0.50 0.66 0.50 0.08 0.38 0.29 0.42
Married/Exclusive relationship vs. not 0.82 0.80 0.76 0.75 0.74 1.00 0.50 0.73 0.57 0.62
Mother disclosed her HIV status to father 0.54 0.57 0.55 0.60 0.51 0.40 0.75 0.49 0.60 0.37

Mother desires father to be involved in future 0.71 0.76 0.77 0.71 0.77 0.64 1.00 1.00 1.00 1.00

Father negotiated to resolve conflict, past 3 mo. 0.52 0.48 0.55 0.56 0.62 0.48 1.00 0.69 1.00 0.58

Father insulted or threatened mother, past 3 mo. -0.09 -0.13 -0.07 0.05 0.07 -0.16 -0.07 0.07 -0.02 0.00

HOUSEHOLD CHARACTERISTICS

Number of resident children (increasing) -0.11 -0.09 -0.08 -0.17 -0.16 -0.13 -0.43 -0.12 -0.18 -0.05

Living with grandparents -0.64 -0.61 -0.66 -0.57 -0.87 -0.60 -0.36 -0.26 -0.03 -0.38

Living with mother’s adult siblings -0.51 -0.50 -0.59 -0.41 -0.65 -0.44 -0.63 -0.14 -0.40 -0.41

Continued on next page
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PRENATAL INVOLVEMENT

Father attended antenatal visits 0.53 0.63 0.56 0.57 0.52 0.40 0.18 0.41 0.55 0.41
Father bought things for baby 0.62 0.65 0.66 0.65 0.65 0.64 0.60 0.67 0.66 0.71
Father felt baby move in mother’s stomach 0.67 0.72 0.69 0.72 0.60 0.79 1.00 1.00 1.00 0.64
Father was present at birth 0.63 0.65 0.69 0.62 0.64 0.54 0.22 0.45 0.66 0.51

Note: Chi-square test p-values key: Bold - p <0.05; Italicized - p <0.01; Underlined - p<0.001; mo.=months
1Frequency father soothed infant when she/he was upset since birth
2Frequency father held infant since birth
3Frequency father put infant to sleep since birth
4Frequency father talked to infant since birth
5Frequency father got up with infant when she/he woke up at night since birth
6Frequency father sang songs or nursery rhymes to infant since birth
7Frequency father took infant for a walk since birth
8Frequency father dressed infant since birth
9Frequency father washed or bathed infant since birth
10Frequency father changed infant’s diaper since birth
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Table 7.3: Gamma statistics and results of Pearson’s chi-square tests for cross-tabulations of items
measuring father’s Accessibility with covariates, maternal report at 2-week visit; MIHS Fathering Sub-
study, 2012-13.
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FATHER CHARACTERISTICS

Coloured vs. Black -0.37 -0.11 -0.32 0.34 -0.03 -0.30 -0.37 -0.05 0.12 -0.31 0.15

Non-Xhosa- vs. Xhosa-speaker 0.12 -0.25 -0.06 0.52 0.02 -0.28 0.23 0.34 0.18 0.07 0.17

>=Secondary vs. <Secondary education 0.08 0.10 -0.17 -0.39 0.14 0.19 0.15 -0.37 -0.19 -0.27 -0.43
Unknown vs. <Secondary education -0.25 -0.63 -0.17 -0.31 0.09 -0.18 0.18 0.03 -0.32 -0.26 -0.32

Worked in last 7 days 0.02 -0.24 0.60 -1.00 -0.47 -0.22 -0.15 -0.27 0.09 0.22 0.39

Worked in last 12 months NA NA NA NA -1.00 -1.00 -1.00 -0.49 0.20 0.20 0.51

Has long-standing illness -0.22 0.03 -0.45 -0.35 -0.51 -0.45 -0.72 -0.52 -0.34 -0.45 0.01

Number of children sired (increasing) 0.07 -0.11 0.14 0.08 -0.01 -0.17 -0.03 0.04 -0.04 0.05 0.15

Has a child with another woman -0.26 0.02 -0.25 -0.30 -0.75 -0.18 -0.21 -0.44 -0.36 -0.52 -0.38

Co-resident vs. non-co-resident 0.64 0.10 0.85 0.35 0.67 0.60 0.84 0.18 0.80 0.89 0.98
MIHS participant 0.16 0.15 -0.05 0.20 -0.06 0.15 0.01 0.13 0.48 0.54 0.50

MOTHER CHARACTERISTICS

Worked year before birth 0.12 -0.08 -0.19 -0.21 0.06 0.03 0.05 -0.21 0.11 0.03 0.12

HIV-infected 0.05 0.22 0.15 -0.03 0.04 -0.30 -0.05 0.01 -0.08 0.01 -0.05

INFANT CHARACTERISTICS

Female vs. Male 0.09 -0.13 0.02 0.01 -0.15 -0.03 -0.33 0.06 -0.08 -0.05 0.08

RELATIONSHIP CHARACTERISTICS

Married vs. Not 0.35 0.08 0.58 0.20 0.50 0.33 0.41 0.16 0.40 0.70 0.86
Married/Exclusive relationship vs. not 0.01 1.00 0.85 0.17 0.86 0.76 0.79 0.06 0.81 0.82 0.73
Mother disclosed her HIV status to father -0.20 0.13 0.58 -0.35 0.10 -0.11 0.19 -0.16 0.48 0.49 0.55
Mother desires father involved in future 0.76 0.63 0.86 0.64 0.94 0.72 0.64 0.65 0.71 0.80 0.72
Father negotiated resolve conflict, past 3 mo. 0.16 -0.11 -0.25 0.02 0.11 0.38 0.01 0.39 0.61 0.57 0.43

Father insulted/threatened mother, past 3mo. -0.28 -0.14 -0.31 0.30 -0.36 -0.09 -0.59 0.13 0.05 -0.08 0.11

HOUSEHOLD CHARACTERISTICS

Number of resident children (increasing) -0.05 -0.09 -0.34 -0.22 -0.04 -0.31 -0.41 -0.16 -0.20 -0.13 -0.34
Living with grandparents -0.66 -0.03 -0.65 -0.26 -0.73 -0.64 -0.78 -0.45 -0.41 -0.63 -0.82
Living with mother’s adult siblings -0.60 -0.07 -0.57 0.01 -0.48 -0.13 -0.77 0.27 -0.52 -0.53 -0.74

Continued on next page
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PRENATAL INVOLVEMENT

Father attended antenatal visits 0.26 0.29 0.52 0.19 0.27 0.40 0.56 0.22 0.57 0.53 0.60
Father bought things for baby 1.00 1.00 0.79 0.49 0.75 0.79 0.72 0.24 0.62 0.66 0.56
Father felt baby move in mother’s stomach 0.53 0.32 0.76 0.18 0.61 0.38 0.67 0.29 0.72 0.69 0.55
Father was present at birth 0.31 0.44 0.54 0.20 0.34 0.41 0.55 0.07 0.67 0.61 0.63

Note: Chi-square test p-values key: Bold - p <0.05; Italicized - p <0.01; Underlined - p<0.001; NA=Not Applicable; mo.=months
1On days when he works, father usually spends an hour or more with infant in the morning
2On days when he works, father usually spends an hour or more with infant in the afternoon
3On days when he works, father usually spends an hour or more with infant in the evening
4On days when he works, father usually spends a full hour or more alone with infant
5On days when he does not work, father usually spends an hour or more with infant in the morning
6On days when he does not work, father usually spends an hour or more with infant in the afternoon
7On days when he does not work, father usually spends an hour or more with infant in the evening
8On days when he does not work, father usually spends a full hour or more alone with infant
9Number of days father spends an hour or more with infant in an average week
10How often father looked after infant while mother did other things since birth
11Number of nights per week father spends in the house where the infant lives
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7.2. Description of fathers’ parenting practices

Table 7.4: Gamma statistics and results of Pearson’s chi-square tests for cross-tabulations of items
measuring father’s Responsibility and Material Provisioning with covariates, maternal report at 2-
week visit; MIHS Fathering Sub-study, 2012-13.

RESPONSIBILITY PROVISIONING

FATHER CHARACTERISTICS

Coloured vs. Black 0.41 0.35 0.84 0.32 0.58 -0.28 -0.04 -0.13 -0.11 -0.11

Non-Xhosa- vs. Xhosa-speaker 0.24 0.26 0.83 0.16 0.33 0.11 0.30 0.37 0.20 0.12

>=Secondary vs. <Secondary education 0.02 -0.19 -0.08 -0.17 -0.15 0.13 -0.15 -0.09 -0.02 -0.40
Unknown vs. <Secondary education 0.04 -0.49 -1.00 0.06 -0.35 -0.37 -0.46 -0.48 -0.35 -0.49
Worked in last 7 days 0.21 -0.02 1.00 0.04 0.19 0.26 0.80 0.80 0.80 0.69
Worked in last 12 months 0.29 -0.05 1.00 -0.27 0.37 0.43 0.90 0.94 0.93 0.92
Has long-standing illness -0.05 0.36 -1.00 -1.00 -0.47 -0.30 -0.55 -0.43 -0.50 -0.34

Number of children sired (increasing) 0.06 -0.05 0.30 0.12 -0.05 -0.23 -0.35 -0.35 -0.30 0.10

Has a child with another woman -0.21 0.01 -0.19 0.11 -0.16 -0.58 -0.43 -0.49 -0.23 -0.50
Co-resident vs. non-co-resident 0.81 0.74 0.58 0.89 0.45 0.51 0.66 0.64 0.62 0.96
MIHS participant 0.38 0.34 0.20 0.23 0.32 0.39 0.57 0.63 0.58 0.48

MOTHER CHARACTERISTICS

Worked year before birth 0.14 0.18 1.00 0.17 0.02 0.05 -0.02 0.12 0.16 0.01

HIV-infected 0.10 -0.30 -0.40 -0.30 -0.07 -0.05 -0.03 -0.02 -0.16 -0.10

INFANT CHARACTERISTICS

Female vs. Male 0.11 0.20 0.30 0.39 -0.13 -0.05 0.01 -0.25 -0.17 0.06

RELATIONSHIP CHARACTERISTICS

Married vs. Not 0.30 0.13 0.44 0.38 0.18 0.56 0.59 0.56 0.38 0.90
Married/Exclusive relationship vs. not 0.65 0.22 1.00 0.00 0.63 0.92 0.93 0.92 0.89 0.86
Mother disclosed her HIV status to father 0.39 0.54 1.00 0.42 0.43 0.29 0.51 0.47 0.51 0.56
Mother desires father to be involved in future 0.72 1.00 1.00 0.57 0.94 0.83 0.92 0.93 0.90 0.84
Father negotiated to resolve conflict, past 3 mo. 0.36 1.00 -0.15 0.17 0.55 0.62 0.70 0.58 0.65 0.42
Father insulted or threatened mother, past 3 mo. -0.19 0.19 0.46 -0.38 0.11 -0.11 -0.23 -0.22 -0.25 0.01

HOUSEHOLD CHARACTERISTICS

Number of resident children (increasing) -0.28 -0.20 -0.50 -0.16 -0.01 -0.06 -0.19 -0.20 -0.27 -0.33
Living with grandparents -0.55 -0.44 -1.00 -1.00 -0.27 -0.31 -0.49 -0.56 -0.61 -0.86
Living with mother’s adult siblings -0.69 -0.66 -1.00 -0.45 -0.42 -0.08 -0.21 -0.18 -0.20 -0.79

Continued on next page
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RESPONSIBILITY PROVISIONING
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PRENATAL INVOLVEMENT

Father attended antenatal visits 0.56 0.30 0.17 0.67 0.16 0.61 0.79 0.76 0.62 0.64
Father bought things for baby 0.61 0.37 1.00 0.42 0.64 0.85 0.99 0.98 0.97 0.86
Father felt baby move in mother’s stomach 0.68 0.58 1.00 0.29 0.60 0.78 0.77 0.76 0.73 0.70
Father was present at birth 0.64 0.74 0.40 0.68 0.47 0.53 0.64 0.60 0.58 0.63

Note: Chi-square test p-values key: Bold - p <0.05; Italicized - p <0.01; Underlined - p<0.001; mo.=months
1Father/both father and mother make(s) important decisions about infant’s care
2Father/both father and mother decide(s) when infant needs to be taken to clinic or doctor
3Father/both father and mother usually take(s) infant when she/he needs to be taken to clinic or doctor
4Father/both father and mother usually care(s) for infant when she/he is ill
5Father/both father and mother decided what infant’s name would be
6Frequency father talked with mother about infant since birth
7Mainly father/father and mother equally paid for infant’s clothing since birth
8Mainly father/father and mother equally pay(s) for the infant’s expenses
9Mainly father/father and mother equally paid for child care items (like diapers or wet wipes) since birth
10Mainly father/father and mother equally paid for food for the infant’s household since birth
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7.2. Description of fathers’ parenting practices

Table 7.5: Gamma statistics and results of Pearson’s chi-square tests for cross-tabulations of items
measuring father’s Practical Support for Mother with covariates, maternal report at 2-week visit;
MIHS Fathering Sub-study, 2012-13.

Ti
dy

in
g1

D
is

he
s2

C
oo

ki
ng

3

L
au

nd
ry

4

R
ep

ai
rs

5

FATHER CHARACTERISTICS

Coloured vs. Black 0.00 -0.08 -0.12 -0.21 0.30

Non-Xhosa- vs. Xhosa-speaker 0.11 0.17 0.10 -0.07 0.11

>=Secondary vs. <Secondary education -0.16 -0.13 -0.29 -0.11 -0.17

Unknown vs. <Secondary education -0.30 -0.32 -0.20 0.03 -0.12

Worked in last 7 days 0.36 0.32 0.35 0.44 0.37

Worked in last 12 months 0.48 0.40 0.48 0.79 0.49
Has long-standing illness -0.21 -0.46 -0.29 -0.76 -0.26

Number of children sired (increasing) 0.14 0.13 0.21 0.02 0.03

Has a child with another woman -0.39 -0.34 -0.28 -0.39 -0.36
Co-resident vs. non-co-resident 0.93 0.86 0.93 0.87 0.86
MIHS participant 0.37 0.34 0.30 0.39 0.42

MOTHER CHARACTERISTICS

Worked year before birth 0.14 0.17 0.06 0.04 0.32

HIV-infected -0.26 -0.20 0.06 -0.09 -0.05

Mother disclosed her HIV status to father 0.45 0.48 0.44 0.39 0.45
Mother desires father to be involved in future 0.75 0.71 0.69 0.78 0.69

INFANT CHARACTERISTICS

Female vs. Male 0.08 -0.01 -0.01 0.08 -0.06

RELATIONSHIP CHARACTERISTICS

Married vs. Not 0.60 0.53 0.52 0.47 0.32
Married/Exclusive relationship vs. not 0.72 0.77 0.75 0.80 0.73
Father negotiated to resolve conflict, past 3 mo. 0.48 0.60 0.48 0.37 0.63
Father insulted or threatened mother, past 3 mo. 0.00 0.02 0.03 0.08 0.11

HOUSEHOLD CHARACTERISTICS

Number of resident children (increasing) -0.20 -0.28 -0.27 -0.22 -0.34
Living with grandparents -0.80 -0.74 -0.85 -0.90 -0.65
Living with mother’s adult siblings -0.70 -0.56 -0.71 -0.49 -0.67

PRENATAL INVOLVEMENT

Father attended antenatal visits 0.58 0.59 0.40 0.59 0.45
Father bought things for baby 0.66 0.71 0.68 0.85 0.61
Father felt baby move in mother’s stomach 0.62 0.59 0.47 0.73 0.54
Father was present at birth 0.62 0.65 0.69 0.66 0.64

Note: Chi-square test p-values key: Bold - p <0.05; Italicized - p <0.01; Underlined - p<0.001;

mo.=months
1How often father cleaned or tidied the house since infant’s birth
2How often father washed the dishes or cooking pots since infant’s birth
3How often father cooked a meal for the members of infant’s household since infant’s birth
4How often father washed clothes for members of infant’s household since infant’s birth
5How often father repaired something in the house that was damaged or broken since infant’s

birth
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7.2. Description of fathers’ parenting practices

7.2.3 Changes in fathering item responses across study visits

Of the 178 mothers who completed the 2-week fathering questionnaire, 109 (61.2%) also completed

questionnaires at the 16-week and 6-month visits. This sub-group did not differ significantly from the

complete cohort on any of the sociodemographic and health characteristics measured at baseline (Table

B.5, Appendix B.6). Figures 7.8-7.14 (pages 121-128) depict percentage frequency distributions of

responses for the fathering items by study visit and mode of paternal influence, as reported by mothers

with complete follow-up to 6 months.

In general, fathers’ accessibility to their children and their frequency performing direct caregiving

activities increased progressively and significantly over the three visits. The Direct Caregiving items

showing the greatest relative increases were those measuring the frequency of taking the child for a

walk (percentage doing item a few times a week or more increased from 7% to 50% between 2-week

and 6-month visits, p<0.001), dressing the child (percentage doing item a few times a week or more

increased from 24% to 56% between 2-week and 6-month visits, p<0.001) and singing songs or nursery

rhymes (percentage doing item a few times a week or more increased from 34% to 63% between 2-week

and 6-month visits, p<0.001).
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Figure 7.8: Percentage distribution of father’s frequency of involvement in Direct Caregiving by item at study visits at 2 weeks, 16 weeks and 6
months of age, maternal report (n=109); MIHS Fathering Sub-study, 2012-13.

Walk - Frequency father took infant for a walk since birth
Washed - Frequency father washed or bathed infant since birth
Diaper - Frequency father changed infant’s diaper since birth
Dressed - Frequency father dressed infant since birth
Sang - Frequency father sang songs or nursery rhymes to infant since birth
Sleep - Frequency father put infant to sleep since birth
Night - Frequency father got up with infant when she/he woke up at night since birth
Talked - Frequency father talked to infant since birth
Soothed - Frequency father soothed infant when she/he was upset since birth
Held - Frequency father held infant since birth
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Figure 7.9: Percentage distribution of father’s Accessibility measured by binary items at study visits at 2 weeks, 16 weeks and 6 months of age,
maternal report (n=109); MIHS Fathering Sub-study, 2012-13.

Wk morn - On days when he works, father usually spends an hour or more with infant in the morning
Wk aft - On days when he works, father usually spends an hour or more with infant in the afternoon
Wk even - On days when he works, father usually spends an hour or more with infant in the evening
Wk alone - On days when he works, father usually spends a full hour or more alone with infant
N-wk morn - On days when he does not work, father usually spends an hour or more with infant in the morning
N-wk aft - On days when he does not work, father usually spends an hour or more with infant in the afternoon
N-wk eve - On days when he does not work, father usually spends an hour or more with infant in the evening
N-wk alone - On days when he does not work, father usually spends a full hour or more alone with infant122



7.2. Description of fathers’ parenting practices

In contrast, the probability that fathers were paying for their children’s material needs remained

relatively constant over time. For example, the percentage of fathers who paid for child care items

(alone or shared with mother) was 73% at 2 weeks and 69% at 6 months (p=0.30). As an exception,

the probability that fathers were sharing the cost of the household’s food with the mother increased

significantly from 6% at the 2-week visit to 21% at the 6-month visit (p<0.001). The frequency fathers

performed household chores also remained relatively constant. For example, 24% of fathers did dishes

a few times a week or more at the 2-week visit compared to 20% at the 6-month visit (p=0.24).

Mothers reported that the probability the father was making important decisions about the infant’s

care declined significantly from 43% at the 2-week visit to 24% at the 16-week visit (p<0.001). The

probability of deciding when the infant should be taken to health clinics, and of caring for the in-

fant when she/he was ill also reportedly declined slightly, but not significantly (p=0.28 and p=0.10,

respectively). In contrast, the percentage of fathers who talked to mothers “everyday or almost every-

day” about the infant increased significantly from 55% to 69% between the 2-week and 6-month visits

(p=0.03; Figure 7.14 on page 128).

123



7.2. Description of fathers’ parenting practices

Figure 7.10: Percentage distribution of father’s Accessibility measured by ordinal items at study visits
at 2 weeks, 16 weeks and 6 months of age, maternal report (n=109); MIHS Fathering Sub-study,
2012-13.

Looked after al - How often father looked after infant while mother did other things since birth
Spent >=1 hr. w/ infant - Number of days father spends an hour or more with infant in an average week
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7.2. Description of fathers’ parenting practices

Figure 7.11: Percentage distribution of person who mainly provided for infant’s material needs
(Material Provisioning) by item at study visits at 2 weeks, 16 weeks and 6 months of age, maternal
report (n=109); MIHS Fathering Sub-study, 2012-13.

Medicines - Person who mainly paid for medicines for infant since birth
Toys - Person who mainly paid for toys for infant since birth
HH Food - Person who mainly paid for food for the infant’s household since birth
Expenses - How expenses for infant are shared
Clothes - Person who mainly paid for infant’s clothing since birth
Care items - Person who mainly paid for child care items (like diapers or wet wipes) since birth
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Figure 7.12: Percentage distribution of father’s frequency of giving Practical Support to Mother
by item at study visits at 2 weeks, 16 weeks and 6 months of age, maternal report (n=109); MIHS
Fathering Sub-study, 2012-13.

Cooking - How often father cooked a meal for the members of infant’s household since infant’s
birth
Laundry - How often father washed clothes for members of infant’s household since infant’s birth
Repairs - How often father repaired something in the house that was damaged or broken since infant’s
birth
Tidying - How often father cleaned or tidied the house since infant’s birth
Dishes - How often father washed the dishes or cooking pots since infant’s birth
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Figure 7.13: Percentage distribution of person with primary Responsibility for infant’s care by item
at study visits at 2 weeks, 16 weeks and 6 months of age, maternal report (n=109); MIHS Fathering
Sub-study, 2012-13. “Both” refers to the “Father and Mother decided together” response option.
“Either” refers to the “Sometimes father, sometimes mother” response option.

Imp care de - Person who makes important decisions about infant’s care
Dec. solid fo - Person who decided when infant would start eating solid foods
Cares when - Person who usually cares for infant when she/he is ill
Dec. clinic vi - Person who decides when infant needs to be taken to clinic or doctor
Takes to clin - Person who usually takes infant when she/he needs to be taken to clinic or doctor
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7.2. Description of fathers’ parenting practices

Figure 7.14: Percentage distribution of frequency father talked to mother about the infant
(Responsibility) at study visits at 2 weeks, 16 weeks and 6 months of age, maternal report (n=109);
MIHS Fathering Sub-study, 2012-13.
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7.3. Measurement properties of the fathering questionnaire

7.3 Measurement properties of the fathering questionnaire

This section presents results of our analyses assessing the measurement properties of the fathering ques-

tionnaire. First, we present findings from the IRT model for each mode of paternal influence. Second, we

present estimates of the correlation between each mode of influence. In the final subsection, we present

findings from MIMIC models comparing co-resident and non-co-resident fathers levels of contribution

and assessing for differential item functioning.

7.3.1 Item Response Theory modelling

For each of five modes of father’s influence (Direct Caregiving, Accessibility, Responsibility, Mate-

rial Provisioning, and Practical Support for Mother) a unidimensional IRT model was found to fit the

questionnaire data acceptably well with some modification. Therefore, each conceptually-related set

of fathering items on the questionnaire can be considered as manifestations of a single common latent

variable. We present the IRT model results for each mode of influence under a separate heading below.

For each IRT model we present a table of item parameter estimates. We also present Item (or Category)

Characteristic Curves for an illustrative subset of items in the model. Finally, we present a graph of the

Total Information Curve and Item Information Curves for the set of items, and a histogram depicting

the distribution of father’s locations along that latent mode of influence as estimated for our sample.

IRT model results: Direct Caregiving

A undimensional model fit to the complete set of 10 Direct Caregiving items presented in Figure 7.2 did

not have acceptable fit (chi-square test p-value: 0.000; RMSEA: 0.104; CFI: 0.993). In this model the

items measuring dressing, washing, diaper changing, and taking the child for a walk had the smallest

slope estimates. Excluding the three items related to child’s hygiene produced a model with acceptable

fit (chi-square test p-value: 0.161; RMSEA: 0.045, CFI: 0.999). Further tests of including each of the

hygiene items separately and in pairs to this model, showed that only the diaper changing item produced

significantly better model fit. Comparing the reduced model to the model which included the diaper

item, the corrected Chi-squared difference test p-value was 0.000, indicating that the reduced model had

significantly poorer fit. Below we present the findings from the model that included the diaper item.

We also tested a separate IRT model for the three hygiene items but, in this model, the Dress item had

negative residual variance. This result could be due to poor model fit or to the Dress and Diaper items

being too highly correlated.

In the final model for father’s direct caregiving (Table 7.6 on the following page), items measuring

frequency of soothing and holding the infant were the most discriminating, with slopes equal to 7.79

(SE: 2.22) and 6.83 (SE: 1.53). These items also had the lowest threshold estimates. For example, the

three thresholds for the soothed item were -4.78 (SE: 1.41), -3.30 (SE: 1.24) and 1.79 (SE: 0.92). This

is consistent with the fact that most fathers had soothed and held their infants at least once or twice since

birth (Figure 7.2). All of the slopes were statistically significant at the 0.05 level by the Wald Chi-square

test. However, the standard errors for the Soothed and Held item slopes were relatively large, reflecting
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Table 7.6: Item slope and threshold estimates (standard errors) from an IRT model for father’s Direct
Caregiving, maternal report data, 2-week visit: MIHS Fathering Sub-study, 2012-13.

Item Slope Threshold 1 Threshold 2 Threshold 3

Soothed1 7.79 (2.22) -4.78 (1.41) -3.30 (1.24) 1.79 (0.92)
Held2 6.83 (1.53) -5.54 (1.29) -3.99 (1.03) 1.14 (0.76)
Sleep3 4.54 (0.77) -2.05 (0.57) -1.45 (0.53) 2.78 (0.60)
Talked4 3.71 (0.59) -1.85 (0.48) -1.45 (0.46) 1.31 (0.44)
Night5 3.31 (0.57) -0.51 (0.38) -0.16 (0.38) 2.06 (0.43)
Sang6 1.91 (0.35) 0.93 (0.27) 0.99 (0.27) 2.04 (0.29)
Walk7 1.31 (0.44) 2.86 (0.42) 3.20 (0.44) 5.15 (0.66)
Diaper8 1.24 (0.23) 0.93 (0.22) 1.40 (0.23) 3.32 (0.36)

Note: Model fit statistics: Chi-square p: 0.255; RMSEA: 0.032; CFI: 1.000
1Frequency father soothed infant when she/he was upset since birth
2Frequency father held infant since birth
3Frequency father put infant to sleep since birth
4Frequency father talked to infant since birth
5Frequency father got up with infant when she/he woke up at night since birth
6Frequency father sang songs or nursery rhymes to infant since birth
7Frequency father took infant for a walk since birth
8Frequency father changed infant’s diaper since birth

imprecision in these estimates (Table 7.6). Items measuring the frequency of diaper changing and taking

the infant for a walk were the least discriminating at 1.24 (SE: 0.23) and 1.31 (SE: 0.44), respectively,

while the Walk item also had the highest threshold values, at 2.86 (SE: 0.42), 3.20 (SE: 0.44) and 5.15

(SE: 0.66). This is consistent with very few fathers having taken their infant for walks between birth

and 2 weeks.

The item parameters can also be interpreted graphically. For the Held and Sang items, figure 7.15

on page 131 depicts the probability of selecting each response option or higher as a function of the

father’s latent level of involvement in direct caregiving. Similar graphs are shown for the other items in

Appendix B.7. The curves are steeper for the Held item because the discrimination is higher. The value

of the latent trait where the curve crosses 50% probability corresponds to the location for that category

boundary. In the figure for the Sang item, the displacement of the steepest parts of the probability

curves to higher values of direct caregiving (relative to the corresponding values for the Held item)

indicates that the Sang item had a higher location. For all items in this set, there was no point on the

direct caregiving scale at which the probability of being in the “Once or twice” response category was

estimated to be greater than the probability of being in any other category. We present the Category

Response Curve for the Held item as an illustration (Figure 7.16a on page 131). This suggests that, in

future uses of the direct caregiving questionnaire items, the “Once or twice” response option could be

collapsed into the “Never” or “A few times per week” options. We also observed that the Sang item

functioned more like a binary than an ordinal item, in that only “Never” and “> Once per day” were

likely response options (Figure 7.16b).
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(a) (b)

Figure 7.15: Category characteristic curves for items measuring the frequency the father held (a) and
sang (b) to the infant since birth in the IRT model for Direct Caregiving. These curves show the
probability of being in each response category or higher as a function of the father’s latent level of
involvement in direct caregiving.

(a) (b)

Figure 7.16: Category response curves for items measuring the frequency the father held (a) and sang
(b) to the infant since birth in the IRT model for Direct Caregiving. These curves show the probability
of being exactly in each response category as a function of the father’s latent level of direct caregiving.
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Figure 7.17: Distribution of father’s location estimates on the latent Direct Caregiving mode of influ-
ence, maternal report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.

Figure 7.17 presents the distribution of person location estimates along the latent direct caregiving

variable for the fathers in our sample. The distribution appears somewhat normal around the origin, but

with an additional sharp peak (comprised of around 30% of the fathers’ estimates) at the lower end of

the scale.

The total information curve for the direct caregiving items (figure 7.18) is bimodal with peaks at

values of approximately -0.5 and 0.5 on the scale of the latent variable. Recall that the origin of the

scale is set at the estimated mean level of direct caregiving in the population, and 1 unit on the scale is

set equal to the population standard deviation. Therefore, the Information Curve indicates that this set

of items gave most precise estimates for levels of direct caregiving within 1 standard deviation of the

population mean. As such, the father’s location estimates of direct caregiving between -1.5 and -1.2 in

figure 7.17 were associated with large error.

Figure 7.18 also shows partial information curves for the Held, Sleep, Night and Sang items. The

bimodal shape of the total information curve was due to the bimodal shape of the individual item in-

formation curves. Individual items provide most information at values close to their locations [209, p.

99]. For this set of items the first and second thresholds were located close together (figure 7.15 on

the previous page), therefore they contributed information together forming the first peak in the item

information curve. Information contributed by the third threshold forms the second peak in the item

information curve. An item’s information is proportional to its discrimination. Therefore, the Soothed,

Held, Sleep, Talk, and Night items contributed the most to the Total Information. For example, in figure

7.18 the information curve for the Held item is higher than the curve for the less discriminating Sang

item.
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Figure 7.18: Total information curve for items measuring father’s Direct Caregiving, including partial
information curves for Held, Sleep, Night, and Sang items, maternal report data, 2-week visit; MIHS
Fathering Sub-study, 2012-13.

IRT model results: Accessibility

As shown in table 7.7 on the following page, among the accessibility items, whether the father spent an

hour or more with his infant on non-work-day afternoons had the highest slope at 5.54 (SE: 1.42), while

the continuous variable measuring the number of nights per week the father stayed at the house where

his infant lived had the lowest slope at 2.32 (SE: 0.14). All slope estimates were reasonably large and

were significant by Wald chi-square test.

Item characteristic curves for the three dichotomous items (Non-work afternoon, Non-work morning,

and Non-work alone) showed that all were located close to the mean level of accessibility (Figure 7.19

on page 135). Whereas the thresholds for both ordinal items spanned a reasonably wide range of values

above and below the mean. (The category characteristic curves for the ordinal items are presented in

Appendix (B.7).) Consistent with where the items were located, the total information curve for this set

of items has a single peak of approximately 25 located at a point on the accessibility scale slightly below

0 (Figure 7.20). Similarly to the direct caregiving items, the accessibility items provided most precise

estimates of father’s location at points on the accessibility scale that are within 1 standard deviation of

the estimated population mean level of accessibility

In our sample, the distribution of father’s location estimates on the latent accessibility scale (Fig-

ure 7.21 on page 136) had a somewhat normal-appearing peak around the origin, a second peak at the

lower end of the scale (between -1.43 and -1.35) and a third peak at the upper end of the scale (between

1.05 and 1.29). The father’s location estimates making up the latter two peaks had large associated
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Table 7.7: Item slope and threshold estimates (standard errors) from an IRT model for father’s Accessi-
bility, maternal report data, 2-week visit: MIHS Fathering Sub-study, 2012-13.

Item Slope Threshold 1 Threshold 2 Threshold 3

Non-work
afternoon1 5.53 (1.42) -1.27 (0.63)

Non-work
morning2 4.82 (1.23) -0.33 (0.48)

Looked after
alone3 4.18 (0.67) -2.24 (0.51) 0.18 (0.41) 2.23 (0.51)

Spent hr.4 3.40 (0.46) -2.30 (0.38) -1.19 (0.38) 1.68 (0.39)

Non-work alone5 2.56 (0.45) 0.21 (0.30)

Nights per week6 2.32 (0.14) 4.23† (0.24)

Note: Model fit statistics: Chi-square p: 0.491; RMSEA: 0.000; CFI: 1.000
†This estimate is an intercept rather than a threshold. Parameter estimates for continuous variables do
not have an IRT interpretation.
1On days when he does not work, father usually spends an hour or more with infant in the afternoon
2On days when he does not work, father usually spends an hour or more with infant in the morning
3How often father looked after infant while mother did other things since birth
4Number of days father spends an hour or more with infant in an average week
5On days when he does not work, father usually spends a full hour or more alone with infant
6Number of nights per week father spends in the house where the infant lives

uncertainty (as can be seen, in Figure 7.20, from the low values on the total information curve in these

regions of the trait).

IRT model results: Responsibility

Parameter estimates from the IRT model measuring father’s latent responsibility are shown in Table 7.8

on page 137. Items with the highest discrimination were those measuring whether the father was in-

volved in making important decisions about his infant’s care (3.03, SE: 1.40) and whether he was in-

volved in deciding when to take his infant to the clinic or doctor (2.38, SE: 0.88). Whether the father

was involved in deciding his infant’s name and the frequency he talked with the mother about the infant

had lower discriminations, at 1.33 (SE: 0.39) and 1.03 (SE: 0.26), respectively.

The Important decisions and Decided name items were located close to the origin of the latent

responsibility scale (Figure 7.22 on page 137), while the category boundary locations for the Discussed

child with mother item were located approximately at -2, -0.5 and 0 (Figure 7.23 on page 138). In

contrast, both items related to children’s health care (Decides timing clinic visits and Cares when ill)

were located quite high on the latent responsibility scale, at 1.6 and 1.7, respectively (Figure 7.22 on

page 137).

Because the locations of the Responsibility items fell into two clusters, one around 0 and one around
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7.3. Measurement properties of the fathering questionnaire

Figure 7.19: Item characteristic curves for dichotomous items in the IRT model for father’s Accessi-
bility. These curves show the probability of being in the “Yes” response category as a function of the
father’s latent level of accessibility.

Figure 7.20: Total and partial information curves for items measuring father’s Accessibility, maternal
report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.
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7.3. Measurement properties of the fathering questionnaire

Figure 7.21: Distribution of father’s location estimates on the latent Accessibility mode of influence,
maternal report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.

1.6-1.7, the total information curve was bimodal (Figure 7.24 on page 138). This set of items gave most

precise estimates for levels of responsibility between 0 and 2. However, with the highest peak of the

information curve reaching only 4.5, the Responsibility items gave considerably less information than

the sets of items measuring the other four latent modes of influence.

Figure 7.25 on page 139 depicts the distribution of father’s location estimates on the latent respon-

sibility scale. These estimates were approximately uniformly distributed between values of -1.2 and

0. There was also a second peak with a mode at about 0.6 and a long right tail out to higher levels of

the responsibility scale. Because the total information function was uniformly low for this set of items,

all of the fathers in the sample had relatively imprecise location estimates on the Responsibility scale.

Location estimates were particularly imprecise for those fathers whose locations were estimated to be

below the average.
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Table 7.8: Item slope and threshold estimates (standard errors) from an IRT model for father’s Respon-
sibility, maternal report data, 2-week visit: MIHS Fathering Sub-study, 2012-13.

Item Slope Threshold 1 Threshold 2 Threshold 3

Important care
decisions1 3.03 (1.40) 0.99 (0.47)

Decides timing
clinic visits2 2.38 (0.88) 3.76 (0.93)

Cares when ill3 1.71 (0.59) 2.93 (0.57)

Decided name4 1.33 (0.39) 0.04 (0.20)

Discussed infant
with mother5 1.03 (0.26) -2.02 (0.23) -0.55 (0.19) -0.01 (0.19)

Note: Model fit statistics: Chi-square p: 0.275; RMSEA: 0.039; CFI: 0.991
1Father/both father and mother make(s) important decisions about infant’s care
2Father/both father and mother decide(s) when infant needs to be taken to clinic or doctor
3Father/both father and mother usually care(s) for infant when she/he is ill
4 Father/both father and mother decided what infant’s name would be
5Frequency father talked with mother about infant since birth

Figure 7.22: Item characteristic curves for dichotomous items in the IRT model for father’s Responsi-
bility. These curves show the probability of being in the “Yes” response category as a function of the
father’s latent level of responsibility.
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Figure 7.23: Category characteristic curves for item measuring the frequency the father talked to the
mother about the infant since birth in the IRT model for father’s Responsibility. These curves show
the probability of being in each response category or higher as a function of the father’s latent level of
responsibility.

Figure 7.24: Total and partial information curves for items measuring father’s Responsibility, maternal
report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.
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7.3. Measurement properties of the fathering questionnaire

Figure 7.25: Distribution of father’s location estimates on the latent Responsibility mode of influence,
maternal report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.

IRT model results: Material Provisioning

The IRT model for father’s Material Provisioning included only four items. As seen in Table 7.9 on the

following page, all of these items were estimated to have reasonably large slopes, but with relatively

large standard errors. In fact, the slope for the most discriminating item (whether the father paid for his

infant’s clothing) was not statistically significant because of the imprecision of the estimate (Wald Chi-

square p-value: 0.13). All other slope parameters were statistically significant at the 0.05 level. The item

measuring whether the father paid for food for his infant’s household had the lowest slope at 1.85 (SE:

0.50). The threshold values for all items in this set were below zero on the latent material provisioning

scale. As a result, the information curve was narrow with a peak between -1 and 0 (Figure 7.27 on

page 141), indicating imprecise father’s location estimates in regions of the material provisioning scale

above the population mean. Because there were few items in the model for material provisioning,

father’s location estimates were clumped at a small number of discrete values (Figure 7.28 on page 141).

Almost half of the location estimates clumped together at the upper end of the scale, with another large

peak, comprised of 25% of the fathers’ estimates, at the lower end of the scale. Visualizing the Total

Information Curve (Figure 7.27) aligned with the histogram of person location estimates (Figure 7.28),

it is clear that locations on the material provisioning scale were precisely estimated for only a minority

of fathers in our sample.
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Table 7.9: Item slope and threshold estimates (standard errors) from an IRT model for father’s Material
Provisioning, maternal report data, 2-week visit: MIHS Fathering Sub-study, 2012-13.

Item Slope Threshold

Clothes1 11.95 (7.84) -6.58 (4.09)
Expenses2 9.77 (4.61) -5.81 (2.58)
Care items3 6.77 (2.12) -3.33 (1.12)
Household Food4 1.85 (0.50) -0.14 (0.25)

Note: Model fit statistics: Chi-square p: 0.870;
RMSEA: 0.000; CFI: 1.000
1Mainly father/father and mother equally paid for infant’s
clothing since birth
2Mainly father/father and mother equally pay(s) for the
infant’s expenses
3Mainly father/father and mother equally paid for child care
items (like diapers or wet wipes) since birth
4Mainly father/father and mother equally paid for food for the
infant’s household since birth

Figure 7.26: Item characteristic curves for items in the IRT model for father’s Material Provisioning.
These curves show the probability of being in the “Yes” response category as a function of the father’s
latent level of material provisioning.
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Figure 7.27: Total and partial information curves for items measuring father’s Material Provisioning,
maternal report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.

Figure 7.28: Distribution of fathers’ location estimates on the latent Material Provisioning mode of
influence, maternal report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.
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Table 7.10: Item slope and threshold estimates (standard errors) from an IRT model for father’s Practi-
cal Support for Mother, maternal report data, 2-week visit: MIHS Fathering Sub-study, 2012-13.

Item Slope Threshold 1 Threshold 2 Threshold 3

Tidying1 6.23 (1.78) -0.32 (0.61) 4.59 (1.19) 10.61 (2.63)
Dishes2 4.28 (0.81) -0.62 (0.44) 3.44 (0.66) 7.15 (1.24)
Cooking3 3.45 (0.63) -0.11 (0.35) 2.86 (0.56) 6.92 (1.13)
Laundry4 2.34 (0.42) 0.82 (0.27) 2.92 (0.38) 5.11 (0.66)
Repairs5 2.27 (0.40) -0.49 (0.27) 2.71 (0.40) 4.25 (0.54)

Note: Model fit statistics: Chi-square p: 0.519; RMSEA: 0.000; CFI: 1.000
1How often father cleaned or tidied the house since infant’s birth
2How often father washed the dishes or cooking pots since infant’s birth
3How often father cooked a meal for the members of infant’s household since infant’s birth
4How often father washed clothes for members of infant’s household since infant’s birth
5How often father repaired something in the house that was damaged or broken since infant’s birth

IRT model results: Practical Support For Mother

Father’s practical support for mother was measured by five ordinal items reflecting the frequency the

father tidied, washed dishes, cooked, did laundry and made repairs for the infant’s household. All items

in the set had reasonably high and statistically significant discrimination estimates (Table 7.10). The

Tidying item was most discriminating, at 6.23 (SE: 1.78) and the Laundry and Repairs items were least

discriminating at 2.34 (SE: 0.42) and 2.27 (SE: 0.40), respectively. The response category thresholds

for all items were well separated. The category characteristic curve for the Dishes item (Figure 7.29 on

the following page) illustrates this wide, even separation between the category boundary probabilities.

The curves for the other items showed a similar pattern (shown in Figures B.11-B.14, Appendix B.7).

Based on these curves, the distance between highest and lowest category boundary location for each

item ranged from 1.75 to 2.09. With the exception of the Laundry item, the lower threshold of these

items fell just below zero on the latent practical support for mother scale, and the two upper thresholds

fell above zero. Correspondingly, the information curve has three peaks, one just below zero and two

above zero (Figure 7.30 on the next page). The items were found to provide imprecise estimates of

father’s locations below -1 on the practical support for mother scale, but precise estimates between

about -0.5 and 2.5. The father’s location estimates for our sample had a bimodal distribution with a

somewhat normal-appearing peak between -0.8 and 2.0 and a second narrow peak between -1.2 and

-0.8. Estimates in the latter peak, which account for approximately a third of the fathers in the sample,

were imprecise. Whereas, person location estimates for the remaining two thirds of the fathers were in

the region of the practical support for mother scale where our items had high total information.
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7.3. Measurement properties of the fathering questionnaire

Figure 7.29: Category characteristic curves for item measuring how often the father the washed dishes
or cooking pots since the infant’s birth in the IRT model for father’s Practical Support for Mother.
These curves show the probability of being in each response category or higher as a function of the
father’s latent level of practical support for mother.

Figure 7.30: Total and partial information curves for items measuring father’s Practical Support for
Mother, maternal report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.
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Figure 7.31: Distribution of father’s location estimates on the latent Practical Support for Mother
mode of influence, maternal report data, 2-week visit; MIHS Fathering Sub-study, 2012-13.

7.3.2 Inter-mode correlations

Our first attempt to fit a single structural equation model to the five IRT models described above resulted

in a solution having small negative residual variance estimates for the variables measuring whether the

father pays for the household’s food (HH food) and whether he spends an hour or more with his child on

non-work-day afternoons (Non-work afternoon). This problem can result from high correlation between

items in the model, and may have been exacerbated by our small sample size.

Modification indices suggested that model fit could be improved by freeing the slope of the HH food

item on the latent Practical Support for Mother variable. Because we felt it was theoretically justifiable

for “paying for household food” to be a measure of father’s practical support for mother, we next fit a

model in which we allowed this slope to be freely estimated. We also removed the Non-work afternoon

item from the model. Because this item had high correlation with the Non-work morning item, we felt

that removing it would not result in much loss of information in the model of father’s Accessibility.

This refined model had acceptable fit by RMSEA (0.043), CFI (0.993), and TLI (0.992), but not by

chi-square test (p-value: 0.0001).

Previous research has shown that chi-square tends to overreject adequately fitting models with cat-

egorical observed variables when sample sizes are small, but that the other fit indices can still be used

to identify reasonably fitting models under these conditions [200]. Based on this evidence, we accepted

the refined structural equation model for the purpose of estimating correlations between the five latent

modes of paternal influence.

The correlations (and associated standard errors) are presented in table 7.11 on the following page.

They reflect the strength of the correlation between the estimated distribution of each pair of latent

modes of influence in the population. Each mode of influence was found to be at least modestly highly

correlated with all of the others. Direct Caregiving and Accessibility were most highly correlated at

0.92 (SE: 0.02). Material Provisioning was the least correlated with the other latent modes of influence,
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Table 7.11: Correlations (standard errors) among latent modes of paternal influence, maternal report
data, 2-week visit (n=178); MIHS Fathering Sub-study, 2012-13.

Mode of influence 1 2 3 4 5

1. Direct caregiving –
2. Accessibility .92 (0.02) –
3. Responsibility .79 (0.06) .79 (0.06) –
4. Practical Support .79 (0.04) .77 (0.04) .74 (0.05) –
5. Provisioning .60 (0.07) .63 (0.07) .68 (0.08) .60 (0.06) –

with values ranging from 0.60 to 0.68.

7.3.3 Effect of co-residence status on father’s level of each mode of influence and
results of tests for differential item functioning

In this section, we present results of analyses intended to estimate the average difference between the

level of each mode of paternal influence for fathers who were living with their infants at 2 weeks com-

pared to fathers who were not. As with the preceding analyses in this section, these estimates were

based on mothers’ reports.

Cross tabulations and Pearson’s chi-square tests demonstrated that residing with the infant was as-

sociated with reportedly doing Direct Caregiving and Practical Support for Mother items significantly

more frequently. It was also associated with significantly increased likelihood of spending time with

the infant, of providing for the infant’s material needs, and of having responsibility for the infant’s care

needs. These results are depicted graphically in figures 7.32 to 7.37 (pages 146 to 152).
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7.3. Measurement properties of the fathering questionnaire

Figure 7.32: Percentage distribution of father’s frequency of involvement in Direct Caregiving by item
and whether he was living with his infant, maternal report at 2-week visit: MIHS Fathering Sub-study,
2012-13.

Walk - Frequency father took infant for a walk since birth
Diaper - Frequency father changed infant’s diaper since birth
Sang - Frequency father sang songs or nursery rhymes to infant since birth
Night - Frequency father got up with infant when she/he woke up at night since birth
Sleep - Frequency father put infant to sleep since birth
Talked - Frequency father talked to infant since birth
Soothed - Frequency father soothed infant when she/he was upset since birth
Held - Frequency father held infant since birth
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Figure 7.33: Percentage distribution of father’s Accessibility by item and whether he was living with his infant for binary items (a) and ordinal items
(b), maternal report at 2-week visit: MIHS Fathering Sub-study, 2012-13.

Non-work morning - On days when he does not work, father usually spends an hour or more with infant in the morning
Non-work afterno - On days when he does not work, father usually spends an hour or more with infant in the afternoon
Non-work alone - On days when he does not work, father usually spends a full hour or more alone with infant
Looked after alone - How often father looked after infant while mother did other things since birth
Spent >=1 hr. w/ infant - Number of days father spends an hour or more with infant in an average week147
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The reported frequency of performing each direct caregiving item was higher for co-resident com-

pared to non-co-resident fathers. However, within each group of fathers defined by their co-residence

status, the relative frequency between each pair of items was similar. In other words, for both groups

of fathers, holding, soothing, and talking to the child were more frequent care activities than diaper

changing and singing (Figure 7.32). The item measuring the frequency the father got up with the infant

during the night is the exception. The frequency of doing this item was particularly low among non-co-

resident fathers. Presumably, many of these fathers were not able to perform this item because they did

not usually spend nights at the same house as their infant.

A smaller percentage of non-co-resident than co-resident fathers were reported to have been paying

for their infant’s material needs at 2-weeks (Figure 7.36). Despite this, approximately 50% of non-co-

resident fathers were reported to be the person who mainly paid for their infant’s expenses, including

care items and clothing. The item measuring who mainly paid for food for the infant’s household was

distinct in this set. Dramatically fewer non-co-resident fathers were paying for this item compared to

the other items. In about half of the cases where the father was non-co-resident, one of the mother’s

relatives was paying for the household’s food.

Among non-co-resident fathers, 21.3% (n=16) were no longer seeing the mother at 2 weeks. Exclud-

ing fathers who were no longer seeing the mother did not qualitatively change the results of the stratified

frequency distributions (B.15 to B.20, Appendix B.8 on page 287). However, the magnitude of differ-

ences between co-resident and non-co-resident fathers’ reported contributions were modestly attenuated

across all modes of influence. The largest attenuation was in the Material Provisioning items. For exam-

ple, comparing Figure 7.36 on page 151 to Figure B.19 on page 294, the percentage of non-co-resident

fathers who were paying for the infant’s clothing increased from 54.7% to 68.4% after excluding fathers

who were no longer seeing the mother (versus 85.3% of co-resident fathers). Similarly, the percentage

who were paying for child care items increased from 52.0% to 64.9% (versus 82.4% of co-resident

fathers). Nevertheless, even after excluding fathers who were no longer seeing the mother, co-resident

fathers were still significantly more likely to be paying for infants’ material needs than non-co-resident

fathers. These findings suggest that no longer being in a relationship with the mother contributes to, but

does not completely account for, the tendency for non-co-resident fathers to be less involved in their

infants’ care than co-resident fathers.

We fit a MIMIC model for each latent mode of paternal influence, which included a regression of the

latent mode of influence on a binary variable indicating whether the father and infant were living together

at the 2-week visit. In addition, for the MIMIC model for Direct Caregiving we also regressed the Night

item on the co-residence status covariate. Similarly, in the MIMIC model for Material Provisioning, we

regressed the HH food item on the co-residence status variable. We present the effect estimates from

these regressions in Table 7.12 on page 150.

Living together was associated with a statistically significant increase in father’s location estimates

on all latent modes of influence. The largest effects of living with the infant were on father’s locations

on the Accessibility and Practical Support for Mother scales: on average, fathers who were living with

their infants were located 2.49 units (95% CI: 1.54 - 3.44) higher on the Accessibility scale and 2.45

148



7.3. Measurement properties of the fathering questionnaire

Figure 7.34: Percentage distribution of person with primary Responsibility for infant’s care by item
and whether father and infant were living together, maternal report at 2-week visit: MIHS Fathering
Sub-study, 2012-13.

Decided name - Person who decided what infant’s name would be
Imp. care decisio - Person who makes important decisions about infant’s care
Cares when ill - Person who usually cares for infant when she/he is ill
Dec. clinic visits - Person who decides when infant needs to be taken to clinic or doctor
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Figure 7.35: Percentage distribution of frequency father talked with mother about the infant stratified
by whether he was living with the infant, maternal report at 2-week visit: MIHS Fathering Sub-study,
2012-13.

Discussed infant with mother - Frequency father talked with mother about infant since birth

Table 7.12: Regression coefficients (95% confidence intervals) from MIMIC models with father’s co-
residence status as the independent variable, including tests of differential item functioning (DIF) for
two items, maternal report at 2-week study visit: MIHS Fathering Sub-study, 2012-13.

Dependent variable Coefficient (95% CI)

Accessibility 2.49 (1.54 - 3.44)
Practical Support 2.45 (1.95 - 2.95)
Direct caregiving 1.70 (1.30 - 2.11)
Responsibility 1.62 (1.15 - 2.08)
Material Provisioning 0.94 (0.55 - 1.33)

DIF Tests
Night item1 2.47 (1.38 - 3.55)§

HH food item2 4.40 (2.89 - 5.91)§

Note: §Estimates are on the log-odds scale.
1Frequency father got up with infant when she/he
woke up at night since birth
2Mainly father/father and mother equally paid for
food for the infant’s household since birth
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Figure 7.36: Percentage distribution of person who provides for the infant’s material needs (Material
Provisioning) by item and whether father and infant were living together, maternal report at 2-week
visit: MIHS Fathering Sub-study, 2012-13.

HH Food - Person who mainly paid for food for the infant’s household since birth
Expenses - How expenses for infant are shared
Care items - Person who mainly paid for child care items (like diapers or wet wipes) since birth
Clothes - Person who mainly paid for infant’s clothing since birth
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Figure 7.37: Percentage distribution of father’s frequency of giving Practical Support to Mother
by item and whether he was living with his infant, maternal report at 2-week visit: MIHS Fathering
Sub-study, 2012-13.

Laundry - How often father washed clothes for members of infant’s household since infant’s
birth
Cooking - How often father cooked a meal for the members of infant’s household since infant’s birth
Tidying - How often father cleaned or tidied the house since infant’s birth
Repairs - How often father repaired something in the house that was damaged or broken since infant’s
birth
Dishes - How often father washed the dishes or cooking pots since infant’s birth

152



7.3. Measurement properties of the fathering questionnaire

units (95% CI: 1.95 - 2.95) higher on the Practical Support for Mother scale than fathers who were not

living with their infants. Whereas, the smallest effect of living together was on father’s location on the

Material Provision scale, estimated at a 0.92-unit (95% CI: 0.55 - 1.33) increase. The latent scales were

fixed such that 1 unit was equal to 1 standard deviation in the estimated distribution of father’s locations

in the population. Therefore, the average co-resident father was estimated to be 2.49 standard deviations

above the average non-co-resident father on the Accessibility scale, and 0.94 standard deviations above

on the Material Provisioning scale.

For each response category of the Night item, living together was associated with 11.79 (95% CI:

3.99-34.84) times the odds of being reported to be in the next highest category or higher versus the

present category or lower. Living together was also associated with 81.45 (95% CI: 2.16-369.86) times

the odds of being reported to be paying for the household’s food. These odds ratios estimate the direct
effect of co-residence on mothers’ responses to the Night and HH food items. That is, the effect after

controlling for the observed tendency for co-resident fathers to have higher locations on the Direct

Caregiving and Material Provisioning scales, which has an indirect effect on the responses of all items

measuring these two modes of influence. Although the direct effect estimates had low precision, the

lower limits of the 95% CIs indicate that the effects are likely large and in the positive direction. This is

evidence that these items function differently for co-resident and non-co-resident fathers.
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7.4 Agreement between father’s and mother’s reports of father’s
parenting

To determine the reliability of mothers as proxy respondents for fathers, this section presents results of

our analyses of agreement between paired fathers’ and mothers’ fathering questionnaire responses at the

2-week study visit. We present a separate results table for each of the five modes of paternal influence

(Tables 7.13 to 7.17). We also present separate tables for father’s sociodemographic and relationship

characteristics (Table 7.19), father’s health characteristics (Table 7.20), and mothers’ and fathers’ beliefs

on fatherhood (Table 7.21). Each table includes estimates of Overall Agreement (OA) and Specific

Agreement (SA), p-values from tests of marginal homogeneity, and the mean and standard deviation of

mothers’ and fathers’ responses for each item. For ordinal items we also present p-values from tests

of overall bias and identify any response thresholds that were significantly different for fathers’ and

mothers’ (i.e.: thresholds that had equality test p-values <0.05).

In the subsections that follow, we first present estimates of overall and specific agreement for the

fathering items. We then present results of analyses intended to determine whether lack of agreement

between mothers’ and fathers’ item responses resulted from disagreement over the definition of the

underlying variables being measured or disagreement over the definition of the available response cate-

gories. In the final two subsections we present results showing agreement between mothers’ and fathers’

reports of father’s sociodemographic and health characteristics, and the extent of consensus between

their beliefs on fatherhood.
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Table 7.13: Estimated proportion of overall agreement (OA), proportions of specific agreement, Bhapkar and Bias test p-values, thresholds with
equality test p-values <0.05 and mean score (standard deviation) based on father (F) and mother (M) responses, Direct Caregiving items (plus
four-category Accessibility and Responsibility items, where indicated): MIHS Fathering Sub-study, 2013-14

Specific Agreement† Mean (SD)

Item OA (95% CI) 1 2 3 4 Bhapkar Bias Thresholds F M

Direct Caregiving
Soothed1 0.73 (0.62-0.83) 0.46 0.40 0.22 0.87 0.017 0.009 4 3.7 (0.8) 3.4 (1.0)

Held2 0.69 (0.58-0.80) 0.50 0.00 0.17 0.83 0.040 0.033 2,4 3.7 (0.6) 3.5 (0.9)

Bathed3 0.65 (0.54-0.76) 0.80 0.00 0.00 0.25 0.182 0.063 2 1.5 (1.0) 1.3 (0.8)

Talked4 0.63 (0.51-0.73) 0.53 0.00 0.33 0.75 0.008 0.017 4 3.5 (1.0) 3.4 (0.9)

Walk5 0.59 (0.48-0.69) 0.74 0.18 0.21 0.00 0.016 0.001 2,3 1.7 (1.0) 1.3 (0.7)

Night6 0.56 (0.45-0.68) 0.74 0.00 0.33 0.67 0.395 0.123 None 3.1 (1.2) 3.0 (1.2)

Sleep7 0.44 (0.34-0.56) 0.56 0.00 0.32 0.53 0.026 0.046 4 3.3 (1.0) 3.1 (1.0)

Diaper8 0.42 (0.31-0.53) 0.57 0.14 0.24 0.32 0.195 0.121 None 2.1 (1.2) 1.8 (1.1)

Dressed9 0.37 (0.25-0.48) 0.58 0.15 0.13 0.21 0.001 0.000 2,3,4 2.4 (1.3) 1.8 (1.1)

Sang10 0.36 (0.26-0.48) 0.41 0.00 0.09 0.43 0.001 0.000 2,3,4 3.0 (1.3) 2.1 (1.3)

Accessibility
Freq. spent

hr.11
0.59 (0.48-0.70) 0.44 0.00 0.40 0.74 0.000 0.000 4 3.6 (0.7) 3.2 (0.9)

Looked after

alone12
0.52 (0.41-0.63) 0.38 0.30 0.39 0.67 0.906 1.000 None 3.2 (1.0) 3.1 (1.1)

Continued on next page
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Specific Agreement† Mean (SD)

Item OA (95% CI) 1 2 3 4 Bhapkar Bias Thresholds F M

Responsibility
Discussed

infant with

mother13

0.48 (0.37-0.59) 0.00 0.00 0.08 0.67 0.000 0.012 3 3.7 (0.5) 3.3 (0.9)

Note: †Response options: 1=Not at all; 2=Rarely/A few times a month; 3=A few times a week/About once a day; 4=More than once a day.

CI=Confidence Interval; SD=Standard Deviation.
1Frequency father soothed infant when she/he was upset since birth
2Frequency father held infant since birth
3Frequency father washed or bathed infant since birth
4Frequency father talked to infant since birth
5Frequency father took infant for a walk since birth
6Frequency father got up with infant when she/he woke up at night since birth
7Frequency father put infant to sleep since birth
8Frequency father changed infant’s diaper since birth
9Frequency father dressed infant since birth
10Frequency father sang songs or nursery rhymes to infant since birth
11Number of days father spends an hour or more with infant in an average week
12How often father looked after infant while mother did other things since birth
13Frequency father talked with mother about infant since birth
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7.4. Agreement between father’s and mother’s reports of father’s parenting

7.4.1 Overall and specific agreement between mothers’ and fathers’ fathering item
responses

There was poor agreement between fathers’ and mothers’ reports of fathers’ parenting practices. Across

the fathering items as a whole, the proportion of overall agreement (OA) varied from a high of 0.91

(95% CI: 0.84-0.97) for pays for child care items to a low of 0.30 (95% CI: 0.18-0.41) for frequency

washes household members’ clothes (Tables 7.13 to 7.17). Even within each conceptually-related set

of fathering items, the OA varied widely. For example, among items measuring father’s Direct Care-
giving, the OA ranged from a high of 0.73 (95% CI: 0.62-0.83) for frequency soothed child to a low

of 0.36 (95% CI: 0.26-0.48) for frequency sang to child (Tables 7.13). The Financial Provisioning
and Practical Support for Mother items were the exceptions to this. The OAs were consistently high

(greater than 70%) for all Financial Provisioning items and consistently low (less than 60%) for all

Practical Support for Mother items (Tables 7.14 and 7.16, respectively).

Items with reasonably high overall agreement typically had one or more response category with a

low proportion of specific agreement (SA). For example, the item measuring how frequently the father

held the infant had a reasonably high OA at 0.69 (95% CI: 0.58-0.80; Table 7.13). However, for that

item, only the “More than once a day” response category had a high SA (0.83). Whereas, the “Rarely/A

few times per month” and “A few times a week/About once a day” response categories had SAs that

were 0.00 and 0.17, respectively.

For very few items was the proportion of specific agreement high for all response categories. In

part, this was due to the “skewness” of mothers’ and fathers’ marginal response distributions, which

resulted in certain response options being rarely used. For example, as presented in the previous chapter,

mothers rarely used the “Rarely/A few times per month” response option for the Direct Caregiving items

(Figure 7.2 on page 105). For rarely-used response options, proportions of specific agreement were

estimated with low precision. Nevertheless, the presence of low proportions of specific agreement for

most items implies that, even where the OA was high, it was usually driven by agreement on the one

or two most frequently-used response categories. For example, high specific agreement on the “Yes”

category appeared to drive the high levels of overall agreement for all of the Financial Provisioning
items. Overall, 87% of fathers and mothers agreed that the father had a primary role in paying for the

infant’s clothing (Table 7.13). Looking at the SAs for this item, if a randomly selected parent from our

cohort responded “Yes”, it was 93% likely the other parent also chose “Yes”. In contrast, if the randomly

selected parent said “No”, it was only 18% likely the other parent agreed.
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Table 7.14: Estimated proportion of overall agreement (OA), proportions of specific agreement, McNemar test p-value and mean (standard deviation)
based on father and mother responses, Accessibility items: MIHS Fathering Sub-study, 2013-14

Item OA (95% CI)
Specific Agreement

McNemar
Mean (SD)

No Yes Father Mother

Spent 1+ nights away1 0.90 (0.81-0.96) 0.91 0.82 0.26 0.3 (0.4) 0.3 (0.5)
Work mornings2 0.54 (0.37-0.64) 0.46 0.54 0.22 0.5 (0.5) 0.5 (0.5)
Work afternoons3 0.61 (0.43-0.69) 0.58 0.53 0.65 0.4 (0.5) 0.4 (0.5)
Work evenings4 0.80 (0.64-0.86) 0.35 0.84 0.53 0.8 (0.4) 0.8 (0.4)
Work alone5 0.51 (0.36-0.61) 0.37 0.56 0.34 0.5 (0.5) 0.6 (0.5)
Non-work mornings6 0.81 (0.69-0.89) 0.40 0.83 0.13 0.9 (0.3) 0.8 (0.4)
Non-work afternoons7 0.82 (0.71-0.90) 0.00 0.86 0.53 0.9 (0.3) 0.9 (0.3)
Non-work evenings8 0.84 (0.71-0.92) 0.27 0.86 0.74 0.9 (0.3) 0.9 (0.3)
Non-work alone9 0.51 (0.39-0.61) 0.24 0.65 0.34 0.7 (0.5) 0.7 (0.5)

Note: CI=Confidence Interval; SD=Standard Deviation
1Father spent one or more nights in a different house from the infant
2On days when he works, father usually spends an hour or more with infant in the morning
3On days when he works, father usually spends an hour or more with infant in the afternoon
4On days when he works, father usually spends an hour or more with infant in the evening
5On days when he works, father usually spends a full hour or more alone with infant
6On days when he does not work, father usually spends an hour or more with infant in the morning
7On days when he does not work, father usually spends an hour or more with infant in the afternoon
8On days when he does not work, father usually spends an hour or more with infant in the evening
9On days when he does not work, father usually spends a full hour or more alone with infant
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Table 7.15: Estimated proportion of overall agreement (OA), proportions of specific agreement, McNemar test p-value, and mean (standard deviation)
based on father and mother responses, Responsibility items: MIHS Fathering Sub-study, 2013-14

Item OA (95% CI)
Specific Agreement

McNemar
Mean (SD)

No Yes Father Mother

Decided name1 0.69 (0.58-0.79) 0.58 0.76 0.286 0.7 (0.5) 0.6 (0.5)
Takes to clinic visits2 0.63 (0.51-0.75) 0.77 0.13 0.000 0.4 (0.5) 0.0 (0.2)
Important care decisions3 0.55 (0.44-0.66) 0.30 0.67 0.000 0.8 (0.4) 0.5 (0.5)
Cares when ill4 0.50 (0.39-0.61) 0.62 0.26 0.000 0.5 (0.5) 0.1 (0.4)
Decides timing clinic visits5 0.45 (0.35-0.56) 0.58 0.20 0.000 0.5 (0.5) 0.1 (0.4)

Note: CI=Confidence Interval; SD=Standard Deviation
1Father/both father and mother decided what infant’s name would be
2Father/both father and mother usually take(s) infant when she/he needs to be taken to clinic or doctor
3Father/both father and mother make(s) important decisions about infant’s care
4Father/both father and mother usually care(s) for infant when she/he is ill
5Father/both father and mother decide(s) when infant needs to be taken to clinic or doctor

Table 7.16: Estimated proportion of overall agreement (OA), proportions of specific agreement, McNemar test p-value, and mean (standard deviation)
based on father and mother responses, Material Provisioning items: MIHS Fathering Sub-study, 2013-14

Item OA (95% CI)
Specific Agreement

McNemar
Mean (SD)

No Yes Father Mother

Care items1 0.91 (0.84-0.97) 0.40 0.95 0.031 1.0 (0.2) 0.8 (0.4)
Clothes2 0.87 (0.80-0.94) 0.18 0.93 0.004 1.0 (0.1) 0.9 (0.4)
Expenses3 0.85 (0.76-0.93) 0.15 0.91 0.012 1.0 (0.2) 0.9 (0.3)
Household food4 0.77 (0.66-0.86) 0.45 0.85 0.001 0.9 (0.3) 0.7 (0.5)

Note: CI=Confidence Interval; SD=Standard Deviation
1Mainly father/father and mother equally paid for child care items (like diapers or wet wipes) since birth
2Mainly father/father and mother equally paid for infant’s clothing since birth
3Mainly father/father and mother equally pay(s) for the infant’s expenses
4Mainly father/father and mother equally paid for food for the infant’s household since birth
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Table 7.17: Estimated proportion of overall agreement (OA), proportions of specific agreement, Bhapkar and Bias test p-values, thresholds with
equality test p-values <0.05 and mean score (standard deviation) based on father (F) and mother (M) responses, Practical Support for Mother
items: MIHS Fathering Sub-study, 2013-14

Item
Specific Agreement† Mean (SD)

OA (95% CI) 1 2 3 4 Bhapkar Bias Thresholds F M

Cooking1 0.53 (0.39-0.62) 0.67 0.47 0.47 0.33 0.004 0.003 3 2.3 (1.0) 2.0 (0.9)
Laundry2 0.43 (0.31-0.54) 0.57 0.41 0.12 0.18 0.818 0.637 None 1.9 (1.0) 1.8 (0.9)
Repairs3 0.39 (0.27-0.51) 0.44 0.48 0.24 0.16 0.004 0.021 3,4 2.5 (1.1) 2.0 (0.8)
Dishes4 0.37 (0.25-0.48) 0.47 0.48 0.20 0.11 0.015 0.006 3,4 2.4 (1.1) 2.1 (0.8)
Tidying5 0.30 (0.18-0.41) 0.45 0.35 0.22 0.10 0.000 0.001 3,4 2.6 (1.0) 2.1 (0.8)

Note: †Response options: 1=Never; 2=Once or twice; 3=A few times a week; 4=Everyday or almost everyday. CI=Confidence Interval;
SD=Standard Deviation.
1How often father cooked a meal for the members of infant’s household since infant’s birth
2How often father repaired something in the house that was damaged or broken since infant’s birth
3How often father washed the dishes or cooking pots since infant’s birth
4How often father cleaned or tidied the house since infant’s birth
5How often father washed clothes for members of infant’s household since infant’s birth
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7.4. Agreement between father’s and mother’s reports of father’s parenting

Table 7.18: Pearson correlation and descriptive statistics for item total scores (mother and father report)
by mode of paternal influence

Mother Father

Mode Correlation Median IQR Median IQR

Accessibility .76 16 10-17 16 14-18
Provisioning .52 4 3-4 4 3-4
Direct caregiving .48 23 18-26 26 22-28
Practical support .38 10 7-11 11 10-15
Responsibility .19 5 4-6 7 5-8

Note: IQR=InterQuartile Range.

7.4.2 Sources of disagreement between mothers’ and fathers’ fathering item responses

Disagreement over construct definition

We estimated the correlation between mothers’ and fathers’ responses as evidence for whether they

tended to agree in their understanding (or definition) of the fathering practice being assessed. The

paired response data for all ordinal items were found to have poor fit with the model for the polychoric

correlation. Therefore, we were unable to use this approach to assess agreement between parents’

definitions of the underlying fathering practices.

In table 7.18 we present descriptive statistics for mothers’ and fathers’ total scores on items included

in each of the five unidimensional IRT models (presented in the preceding chapter). For each latent mode

of paternal influence, we also present the Pearson coefficient for the correlation between mothers’ and

fathers’ item total scores. The correlation between mothers’ and fathers’ Accessibility scores was 0.76,

suggesting strong agreement. The corresponding coefficients for items in the Direct Caregiving and

Provisioning models were more modest at 0.48 and 0.52, respectively. The relatively low correlation

between mothers’ and fathers’ total scores for items measuring father’s Practical Support for Mother
and Responsibility (0.38 and 0.19, respectively) suggests parents had less shared understanding of these

modes of influence than of the other three.

Disagreement over response category definitions

Our tests of marginal homogeneity provided evidence that mothers and fathers differed in their propen-

sity to use the available response categories for most items. For example, for all Material Provisioning
items, McNemar tests showed significant differences (test p-values <0.05) between mothers’ and fa-

thers’ marginal response probabilities. Similarly, Bhapkar test results for all Direct Caregiving items

except the Washed, Night, and Diaper items suggest significantly different marginal response rates. In-

terestingly, the Accessibility items were the exception: McNemar test results suggest that mothers’ and

fathers’ marginal response rates were homogeneous for all items in this set. For the majority of dichoto-

mous items, the lack of marginal homogeneity resulted from a tendency for fathers to use the “Yes”

response option more frequently than mothers. For example, for all Responsibility items, the mean of
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7.4. Agreement between father’s and mother’s reports of father’s parenting

the fathers’ responses is higher than the mean of the mothers’ responses (Table 7.15).

In addition, tests of overall bias and threshold equality provide evidence that fathers and mothers

differed in their definitions of the available response options for most ordinal items.

Fathers’ reported frequencies of doing most Practical Support for Mother and Direct Caregiving
items were biased upwards relative to frequencies reported by mothers (i.e.: bias test p-values <0.05 in

tables 7.17 and 7.13). The same was true for the Accessibility item measuring how frequently the father

spent an hour or more with the infant, and for the Responsibility item measuring how frequently the

father talked to the mother about the infant (Table 7.13).

For the Practical Support for Mother items, fathers and mothers tended to have different def-

initions for the threshold between “once or twice in two weeks” and “a few times per week” and the

threshold between “a few times per week” and “everyday”. In contrast, for the Direct Caregiving items,

we observed significant differences for all threshold definitions (in different combinations for different

items).

7.4.3 Agreement on father’s sociodemographic and health characteristics

There was clearly better agreement between fathers’ and mothers’ responses to questions about fa-

ther’s sociodemographic characteristics and characteristics of their relationship. Among these types

of questions, those having the poorest agreement were about the father’s educational attainment and

employment history (Table 7.19). There was also decent agreement on questions about father’s health

status, including HIV testing and test results (Table 7.20). The notable exceptions were questions about

father’s alcohol consumption, on which mothers tended to report more frequent consumption than did

fathers (Table 7.20).
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Table 7.19: Estimated proportion of overall agreement (OA), lowest proportion of specific agreement (SA), Marginal Homogeneity (MH) and Bias
test p-values, and thresholds with equality test p-values <0.05 based on father and mother responses, Father’s sociodemographics and father-mother
relationship characteristics: MIHS Fathering Sub-study, 2013-14

Lowest SA

Item OA (95% CI) Estimate Category MH Bias Thresholds

Population group 0.99 (0.96-1.00) 0.93 Non-Black 1.000 NA NA

Worked in last year 0.88 (0.37-0.91) 0.42 Yes 1.000 NA NA

Language 0.87 (0.79-0.94) 0.00 Other non-Afr. 0.868 NA NA

Relationship at

conception
0.85 (0.77-0.93) 0.00 Casual 0.027 NA NA

Worked in last week 0.82 (0.73-0.90) 0.60 No 0.039 NA NA

Number children sired 0.80 (0.72-0.90) 0.72 2 0.336 0.28 None

Living together at

conception
0.80 (0.70-0.89) 0.56 No 0.057 NA NA

Years known mother 0.75 (0.65-0.85) 0.00 ≤1 year 0.757 0.33 None

Child with other

woman
0.69 (0.48-0.77) 0.63 No 0.774 NA NA

Days worked/week 0.60 (0.45-0.71) 0.00 1,3 0.384 0.84 None

Educational attainment 0.46 (0.35-0.58)* 0.00 1 yr secondary 0.054 0.46 5

Number of months

worked in last year
0.40 (0.26-0.51)* 0.00 1-11 0.000 0.016

3,4,5,6,

11,12

Note: CI=Confidence Interval.
*Percent overall agreement calculated with “Don’t know” treated as a valid response option.
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Table 7.20: Estimated proportion of overall agreement (OA), lowest proportion of specific agreement (SA), Marginal Homogeneity (MH) and Bias
test p-values, and thresholds with equality test p-values <0.05 based on father and mother responses, Father’s health: MIHS Fathering Sub-study,
2013-14

Lowest SA

Item OA (95% CI) Estimate Category MH Bias Thresholds

Used street drugs in

past month
0.96 (0.92-1.00) 0.40 Yes 1.000 NA NA

Last HIV test result

was positive
0.95 (0.72-0.93) 0.79 Yes 1.000 NA NA

Has long-term,

work-limiting illness
0.85 (0.77-0.93) 0.29 Yes 0.344 NA NA

Taking HIV

medications
0.82 (0.38-0.90) 0.53 No 1.000 NA NA

Ever had HIV test 0.73 (0.62-0.83)* 0.53 No 0.581 NA NA

Frequency drank

alcohol in past month
0.63 (0.51-0.75) 0.00 6-7 days/week 0.012 0.005 3§

Frequency drank ≥6

drinks in past month
0.54 (0.28-0.61) 0.00 Never; 6-7 days/week 0.001 0.016 3§

Note: CI=Confidence Interval.
*Percent overall agreement calculated with “Don’t know” treated as a valid response option.
§Threshold between response options “2=Maybe once in the month” and “3=About once a week”
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7.4. Agreement between father’s and mother’s reports of father’s parenting

7.4.4 Consensus of fatherhood beliefs

In relation to the mothers’ and fathers’ beliefs on fatherhood, we observed two distinct patterns of agree-

ment. The first two items in Table 7.21 on the following page had high overall percentages of agreement

and homogeneity of fathers’ and mothers’ marginal response rates. This appeared to be because al-

most all respondents strongly agreed with these items (observed in the high specific agreement for the

“strongly agree” response category, and the mean response close to 4 for both fathers and mothers). We

observed a different pattern for the other four fatherhood belief items. In our cohort there was wide

variation in belief about whether: i) “it is less important for a father to spend time with his children than

it is for him to provide financially for them”; ii) “it is difficult for men to express affectionate feelings

toward babies” and iii) “the father more than the mother should be the one to teach their children ‘right’

from ‘wrong”’ (Figures 7.38-7.40). The percentages of overall agreement were very low for these items.

There was also a significant overall bias for the latter two: fathers tended to more strongly agree that

they should be the ones to teach right from wrong, and more strongly disagree that it is difficult for men

to express affectionate feelings toward babies. Interestingly, although there was variation of opinion

about whether financial provisioning is more important than spending time with children, this variation

was similar across fathers and mothers, resulting in no overall bias. Finally, while most fathers strongly

agree that “a father should be as heavily involved as the mother in the care of their children”, a modest

percentage of mothers disagreed with this item (Figure 7.41). This resulted in a significant overall bias.
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Table 7.21: Estimated proportion of overall agreement (OA), proportions of specific agreement (SA), Bhapkar and Bias test p-values, thresholds with
equality test p-values <0.05 and mean score (standard deviation) based on father (F) and mother (M) responses, Fatherhood beliefs: MIHS Fathering
Sub-study, 2013-14

SA† Mean (SD)

Item OA (95% CI) 1 2 3 4 Bhapkar Bias Thresholds F M

Fathers must keep
children safe and
protected

0.93 (0.87-0.99) 0.00 NA* 0.00 0.96 0.953 0.654 None 3.9 (0.4) 3.9 (0.4)

Important for fathers to
give encouragement to
mothers

0.90 (0.82-0.96) 0.00 0.00 0.00 0.95 0.518 0.251 None 4.0 (0.2) 3.9 (0.5)

Father should be as
involved as mother in
children’s care

0.79 (0.69-0.87) 0.00 0.00 0.00 0.88 0.039 0.020 2,3,4 4.0 (0.2) 3.7 (0.8)

Difficult for men to
express affection
toward babies

0.34 (0.24-0.46) 0.27 0.18 0.00 0.46 0.025 0.007 2,3,4 2.5 (1.4) 3.1 (1.2)

Spending time together
is less important than
providing financially

0.31 (0.20-0.41) 0.40 0.00 0.18 0.33 0.093 0.373 None 2.4 (1.4) 2.5 (1.2)

Father more than
mother should teach
right from wrong

0.26 (0.16-0.37) 0.00 0.12 0.25 0.38 0.000 0.000 3,4 3.5 (1.0) 2.6 (1.1)

Note: CI=Confidence Interval; SD=Standard Deviation. †Response options: 1=Strongly disagree; 2=Mildly disagree; 3=Mildly agree;
4=Strongly agree. *No respondents used this category
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Figure 7.38: Comparison of marginal distribution of fathers’ and mothers’ responses to belief that it is
less important for a father to spend time with his children than it is for him to provide financially for
them: MIHS Fathering Sub-study, 2013-14

Figure 7.39: Comparison of marginal distribution of fathers’ and mothers’ responses to belief that it is
difficult for men to express affectionate feelings toward babies: MIHS Fathering Sub-study, 2013-14
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Figure 7.40: Comparison of marginal distribution of fathers’ and mothers’ responses to belief that the
father more than the mother should be the one to teach their children ‘right’ from ‘wrong’: MIHS
Fathering Sub-study, 2013-14

Figure 7.41: Comparison of marginal distribution of fathers’ and mothers’ responses to belief that a
father should be as heavily involved as the mother in the care of their children: MIHS Fathering Sub-
study, 2013-14
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Chapter 8

Discussion: Measuring Fathers’
Contributions to Infants’ Care

The second part of this project had two main aims. First, we examined the measurement properties of

a comprehensive fathering questionnaire adapted from survey research on fathers in the US. Our pur-

pose here was to determine whether sets of questions about related fathering practices could be used

to reliably measure fathers’ positions on five latent variables, each representing a distinct mode of con-

tributing to infants’ care. Within this part, we also examined whether, in our sample, measurements from

the questionnaire would enable valid inferences to be made about the modes of paternal contribution we

were putatively measuring. Second, we assessed whether mothers and fathers provided consistent re-

ports of fathers’ parenting practices. Our aim was to understand whether mothers could be considered

reliable proxy respondents for fathers in research on fathering in South Africa.

8.1 Measurement properties of the fathering questionnaire

To enable population-level research on fathering in South Africa, there is a need for validated, culturally-

appropriate instruments for measuring the range of contributions that fathers can make to their children.

Because of the high prevalence of residential separation of fathers and children, an instrument suitable

for measuring the contributions of both co-resident and non-co-resident fathers would be desirable. In

this study we sought to establish whether our questionnaire could be used to obtain precise estimates

of fathers’ levels of contribution. We also examined whether questionnaire items provided equivalent

measurements for co-resident and non-co-resident fathers. Finally, as evidence for the validity of the

measurements, we explored whether father’s levels on each latent mode of contribution were associated

with factors previously demonstrated to influence fathering in other settings.

Our sample was not representative of the South African population. The study participants all lived

in a single, low-income suburb in the Western Cape province, almost all were Black Africans, and the

majority were first-language isiXhosa speakers. Even so, our sample reflects some important features of

the context of fatherhood in South Africa: almost half of the fathers were not living with their infant and

only a third were married to their infant’s mother. These characteristics have been established as having

important influences on fathering, and so they were expected to influence the levels of contribution

measured in this study also [47].
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8.1. Measurement properties of the fathering questionnaire

8.1.1 Precision of estimates of fathers’ contributions

Based on the theoretical framework that informed the design of our questionnaire, we hypothesized that

we would be able to provide measures of fathers’ reported contributions via five (latent) modes of pater-

nal influence [23]. We tested the fit between the questionnaire response data and this hypothetical model

using unidimensional item response theory models. For the most part, we found that the questionnaire

data was consistent with the theoretical model. The items designed to measure direct caregiving were a

slight exception. To obtain a unidimensional model with acceptable fit to these data, we had to drop two

items. These items measured the frequency fathers washed and dressed their infants since birth. Possi-

bly this is evidence that the hypothetical ‘Direct Caregiving’ mode of influence is actually comprised of

two (or more) distinct latent variables. For example, the latent variable we measured with the remain-

ing items may reflect a ‘Giving Affection’ component of caregiving, while the items we removed may

reflect a ‘Hygiene’ component. By including additional hygiene-related items in future iterations of the

questionnaire, it would be possible to test whether these items are measuring a distinct latent variable.

Using IRT models allowed us to estimate properties of questionnaire items and individual fathers

together on the same scales. Items designed to measure fathers’ levels of Direct Caregiving, Accessibil-

ity, and Practical Support for Mother were found to provide precise estimates over the range of values

where the majority of fathers in our sample were located. In contrast, items measuring Responsibility

gave imprecise estimates across the entire range of the latent trait, especially for locations below the

mean. Similarly, the Material Provisioning items gave precise estimates only for a narrow range of

values around the mean, whereas the majority of sample fathers were estimated to have levels above or

below the mean. Although our sample was not representative of the national population, it did include

significant percentages of unmarried and non-co-resident fathers. Thus, the magnitude of variation in

levels of contribution via each mode of paternal influence reported among our sample may be indicative

of what would be seen in a national sample. (In fact, we expect our sample to be more homogenous.)

Our assessment suggests that the Direct Caregiving, Accessibility and Practical Support for Mother

sections of the questionnaire provide reliable estimates for levels of contribution around the average

– that is, for most fathers. These sections of the questionnaire should provide reliable measurements

in future research involving similar samples of fathers to ours. However, the aim of population-level

measurement would likely be to provide precise estimates of fathers’ contributions across a wider range

of values than we were able to show. Therefore, it would be desirable for future uses of this questionnaire

to evaluate items that could provide good discrimination over a broader range of these three modes of

paternal influence.

Our assessment also suggests that the questionnaire items measuring father’s Material Provisioning

and Responsibility need to be better adapted to the South African context before they will give reli-

able measurements. Response options for both the Material Provisioning and Responsibility items were

originally nominal. It is possible in an IRT framework to model nominal response data. However, for

most nominal items in our questionnaire, we observed frequent responses for only one or two response

options. Because of this response distribution, a larger dataset would be needed to estimate the param-

eters of a nominal response model with acceptable precision [210]. We chose to dichotomized these
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items so that we were still able to use the response data. Because each response option of a polytomous

item contributes its own information, collapsing the items to make them binary reduced the amount of

information they contributed to the total. In the case of the Provisioning items, dichotomizing may also

have resulted in the total information becoming concentrated in a narrow region of the scale. Future

studies in larger, more diverse samples would be necessary to determine how much information could

be gained by modelling these items in their nominal form.

We discuss other potential explanations for the poor performance of the Responsibility and Provi-

sioning items below.

Responsibility

The IRT model for Responsibility gave relatively imprecise person location estimates at all points on

the latent trait scale. Because the questionnaire included three moderately high-discrimination (and

therefore more informative) items located above the origin of the Responsibility scale but no high-

discrimination items below the origin, the person location estimates above the origin were more precise

than those below. Even so, the total information function for this set of items was low compared to

those of items measuring the other four modes of influence. By implication, this questionnaire is not

very reliable for estimating fathers’ latent levels of Responsibility, especially for fathers with below-

average levels of Responsibility.

A few explanations are possible for why our questionnaire did not provide adequate estimates of

father’s Responsibility among this sample. First, the practices measured by the responsibility items

were more subjective and, therefore, may have been more difficult for mothers to report on than items

measuring the other modes of influence. Second, the manifest parenting practices assessed by some of

the items may not have been appropriate for our sample or setting. Third, our conceptual development

of this mode of influence may not have been sufficient.

Commentaries on the history of father involvement research have noted that responsibility has

proven to be the most difficult component to measure [78, 211]. The Responsibility construct has been

diversely operationalized because of the wide array of ways in which parents demonstrate responsibility

for their children’s wellbeing. Half of the Responsibility items in our questionnaire focused on infants’

health care needs. Although the health care items were estimated to have reasonably high discrimina-

tion, they also had the highest location estimates in the set. In other words, compared to other items,

fathers had to have high levels of responsibility before they were likely to be reported to be responsible

for the health care items. This is evident in the discrepancy between the relatively large percentage of

fathers involved in making important decisions about other aspects of their infant’s care and the small

percentage who took responsibility for the infant’s health care needs. This may be evidence that, in

this setting, assessing involvement in infant’s health care is only appropriate for measuring the respon-

sibility of “high responsibility” fathers. The corollary is that the way the respondents conceived of the

“important decisions” fathers were making in infant care may have had little to do with infant health

care. To precisely measure lower levels responsibility would require identifying new items that tap into

other ways that fathers manifest their responsibility in this setting.
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Researchers working in a number of sub-Saharan African countries have found that sexual and

reproductive health are normatively viewed as “women’s concerns” [212, 12]. This attitude possibly

extends to the health care of infants, which begins in the form of postpartum health check-ups for

mother and infant and largely involves preventative measures rather than treatment of specific illnesses.

Therefore, many fathers may see themselves as having a limited role to play in this aspect of their

infant’s care. Furthermore, they may receive little encouragement from members of their communities

to take a more active role, and doing so may even provoke distrust or derision [212].

Involvement of fathers in their children’s health care needs has previously been found to improve

child health outcomes [119]. There is considerable interest in developing interventions to promote more

equitable involvement of men in sexual, reproductive, and child health in sub-Saharan Africa as a way

of improving the health of women, children and men [11, 12]. In this regard, our finding that fathers

had limited responsibility for infant health care may be important, and ought to be confirmed in more

representative samples. On the other hand, if involvement in health care is not a normative component of

fathers’ responsibility toward their children, a tool which attempts to measure responsibility by focusing

predominantly on children’s health care needs probably produces measurements with limited validity.

In informal discussions held with our participants, men and women affirmed the finding that many

fathers do not take their children to government clinics. They perceived that some men lack the mo-

tivation to wait in the long queues at these clinics. They also suggested that many men and women

perceive taking children to clinics to be the mother’s responsibility. Related to this, some mothers may

feel that they understand their children’s needs better than fathers do. Also, some fathers cite work as a

reason for not being able to attend clinics with children, possibly because they see their income-earning

responsibilities as more important or because they perceive they would not get time off work for this

purpose. Echoing previous study findings, participants also described a common perception that child

health clinics are feminine spaces [212]. For example, one father explained that, when he took his child

to the clinic, he was seen as so extraordinary that some nurses joked that they wished he was their hus-

band. While this is an example of a relatively welcoming response by clinic staff to the entry of fathers,

it highlights the common perception of this space as devoid of male involvement.

Material Provisioning

Similarly, the Material Provisioning items adapted from the North American context appeared to provide

poor measures of the range of provisioning in South Africa. In this case, the items seem to have been too

closely related. This can be judged from the fact that the item characteristic curves almost completely

overlap. The result is that this set of items can only distinguish fathers into groups above and below

the mean level of provisioning; the items did not provide additional information about fathers’ relative

levels of provisioning.

This part of the questionnaire could be improved by including additional items which discriminate

between fathers at higher and lower positions on the latent scale. Our items asked about the person who

mainly paid for different material needs. Possibly, items assessing the frequency the father purchased

different child care items, or the actual amount he contributed towards the infant’s material needs dur-
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ing a given period might provide information across a wider range of the Material Provisioning scale.

Items assessing more expensive or episodic purchases, for example, health insurance, or items mea-

suring longer-term material investment, such as whether the father is contributing to savings for home

improvements or the child’s schooling, could be informative about locations at higher levels of the trait.

To better measure the material provisioning of very low-income and unemployed fathers, it may be nec-

essary to include questions focusing on non-monetary contributions such as securing clothing or food

donations or repurposing discarded building materials.

8.1.2 Effects of co-residence on levels of paternal influence and evidence for differential
item functioning

Using MIMIC models we estimated the average effect of co-residence status on father’s level of each

latent mode of paternal influence. On average, non-co-resident fathers had significantly lower levels

of contribution in all five modes. The magnitude of the effect was smallest for scores on the Material

Provisioning scale and largest for scores on the Accessibility and Practical Support scales. We empha-

size that our findings did not show that non-co-resident fathers were uninvolved in their infant’s care.

Many were primary providers for their infant’s material needs, spent time with their infant and engaged

in direct caregiving activities at least a few times a week. However, our results do show that non-co-

resident fathers’ contributions were lower on all modes of influence, at least as measured by the items on

our questionnaire. The MIMIC models also showed that the majority of poorly discriminated location

estimates at the lower ends of the Direct Caregiving, Accessibility, Material Provisioning and Practical

Support scales were for fathers who were not residing with their children.

A number of factors could account for the observed differences between non-co-resident and co-

resident fathers’ levels of contribution. Under-reporting of non-co-resident fathers’ contributions by

mothers or bias in the items included in the questionnaire could have played a part. Additionally, our

findings may reflect an actual tendency for non-co-resident fathers to be less involved in their children’s

care than co-resident fathers.

In a qualitative study in rural KwaZulu-Natal, which examined fathers’ involvement with children

using reports from fathers, mothers and children, Makusha et al. present evidence that mothers sys-

tematically under-report the contributions of non-co-resident fathers [213]. Similarly, research in the

United States on divorced fathers’ payments of child support, suggests that fathers may overreport their

payments while mothers may underreport what they receive [214]. We found that mothers’ reports of fa-

thers’ contributions in all five modes of influence were biased downward relative to fathers’ own reports.

However, small sample size prevented us from testing whether this bias was larger for non-co-resident

fathers.

Additionally, our questionnaire may have biased the location estimates of non-co-resident fathers

downwards by being over-represented in items that were easier for co-resident fathers to contribute

to. We found some evidence for bias in the items designed to measure Material Provisioning and Di-

rect Caregiving: a single item in the IRT model for each of those modes of influence had statistically

significant differential functioning for non-co-resident versus co-resident fathers. We did not test for
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differential functioning of items measuring Accessibility, Responsibility, and Practical Support because

the response frequency distributions for all items measuring these modes of influence appeared to vary in

a similar way between co-resident and non-co-resident fathers. Nevertheless, it is possible that some of

these items were more relevant for co-resident fathers than non-co-resident fathers, which could imply

that they give less information about the latter’s contributions to their infants.

If non-co-resident fathers truly do have lower levels of influence in infant’s care, intuitively, this

should be most dramatic for modes of influence that require being physically present in the infant’s life.

Our finding that co-residence status had a larger effect on Accessibility, Practical Support for Mother,

and Direct Caregiving, than on Material Provisioning is consistent with this hypothesis.

In one of the few previous studies in South Africa to have measured a component of fathering,

Madhavan and colleagues examined fathers’ financial support for children in a rural area of Mpumalanga

province [76]. Using ethnographic methods, they collected retrospective data on lifetime household

arrangements and financial support received from fathers for a purposive sample of children aged 0-

20 years. In measuring children’s household arrangements with fathers they distinguished between a

residential connection (when father and child co-reside), household connection (father is a member of

the child’s household but they do not co-reside), social connection (father has acknowledged paternity

but neither co-resides with the child nor is a member of her/his household) and no connection30 (no man

had claimed paternity for the child). They found that children who had ever had a social connection with

their father were less likely than those who had ever had a residential or household connection to have

received financial support from him. Moreover, support was similar for children with residential and

household connections. In fact, at the time of the study, a greater percentage of children in residential

versus household connections with their father were not receiving any financial support from him.

Our findings are not directly comparable to those of Madhavan et al. because of differences in how

residential connections were defined in the two studies. Fathers classified as non-co-resident in our

study could have been classified by Madhavan et al. as having either a household or social connection,

or no connection, with their children. Our finding that, on average, fathers in this group had lower (but

non-zero) levels of material contributions compared to co-resident fathers is consistent with the previous

study’s findings. In our study, the best indicator of a father’s social connectedness to his infant was his

relationship with the mother. We observed that, among non-co-resident fathers, those who were married

or in an exclusive, non-marital relationship with the mother were more likely to be contributing to their

infant’s material needs than were fathers who were no longer seeing the mother. This finding is also

consistent with those of Madhavan et al.

In addition, it is possible that the association between father’s residential status and material pro-

visioning may be modified by whether the infant’s household has an urban or rural base. Madhavan

and colleagues conducted their study in a rural area with “few local employment opportunities” [76,

p. 6]. In their setting, co-resident fathers may have had less means of making financial contributions

than non-co-resident fathers. In contrast, among our sample of urban fathers, a very small number were

reported to be residing elsewhere for work (8/178 = 4.5%). The most common reason for non-residence

30By definition, children with no connection were not receiving financial support from a father.
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was that the mother and father had not established a household together. In one fifth of these cases,

the mother and father were no longer seeing one another. Mothers would be expected to have more

difficulty obtaining financial support from these fathers, particularly if the father had not acknowledged

paternity of the child.

Our findings do not definitively establish whether it is appropriate to directly compare the contri-

butions of co-resident and non-co-resident fathers measured by our questionnaire. Future users of the

questionnaire could improve comparability of the data by removing the two items with differential item

functioning. Alternatively, the “Alignment method” for multiple-group confirmatory factor analysis

could be used to identify an optimal model for comparing the trait locations of co-resident and non-co-

resident fathers [215]. This method differs from the one used in our study in that it makes it possible for

any number of model parameters to be allowed to vary across the two groups of fathers. Nevertheless,

previous research, cited above, cautions against over-interpreting differences between co-resident and

non-co-resident fathers’ contributions when relying on questionnaire data from mothers. Furthermore,

it may be necessary to account for whether comparisons involve fathers from urban or rural house-

holds or both. Qualitative research exploring the ways in which societal prescriptions of fatherhood

depend on fathers’ residential and social connectedness with their children could also inform decisions

about whether it is valid to use the same questionnaire to measure the contributions of co-resident and

non-co-resident fathers.

8.1.3 Validity of measurements of fathers’ contributions

Validity is generally only established with long-term, repeated usage of an instrument. The distinction

between fathers’ direct involvement in caregiving and their financial provisioning and support for the

mother has been found in two other studies which used factor analysis to examine the latent variable

structure of data from large surveys of US fathers’ parenting [216, 217]. This distinction is also clear

in qualitative data on young South African fathers’ accounts of what it means to be a “good” father

[82]. Furthermore, the conceptual distinction between accessibility, engagement and responsibility has

improved the comparability of data between different surveys of fathers’ time use conducted over the

past 30 years [30, 78]. Studies of the relationship between father’s involvement and children’s early

development have suggested that levels of engagement, but not accessibility, predict beneficial outcomes

[21]. That these two types of involvement, which are distinct in theory, show different associations with

child-wellbeing outcomes is evidence that they are also distinct in reality. These pieces of evidence

support the validity of the conceptual framework as a way of identifying distinct modes of paternal

influence. This is true despite the fact that there are other potentially important components of fathers’

involvement which are not given as much emphasis in this framework [211].

A separate question is whether the items included in our questionnaire provide valid measures of

the modes of paternal influence distinguished by the conceptual model. Said another way, do the person

location estimates for each latent trait allow for meaningful inferences to be drawn about fathers’ be-

haviour outside of the specific items assessed on the questionnaire [194, p. 184]? As discussed below,
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we observed evidence for the face validity31 of the questionnaire items and for the convergent validity32

of the person location estimates.

Face validity

We assessed the face validity of the questionnaire items during feedback sessions with study staff and

participants. Both groups agreed that most items on the questionnaire seemed to be reasonable measures

of fathers’ contributions to the care of infants. However, they raised concerns about two items designed

to measure Direct Caregiving. Some of the staff members laughed at the question about singing to

the baby, saying that they felt this was not something African fathers do. This could explain why the

singing item was endorsed relatively rarely, and possibly raises concerns about its appropriateness for

this cultural setting. However, about one third of mothers reported their infant’s fathers had been singing

to them a few times per week or more. Therefore, the perception of singing by fathers as something

inappropriate did not seem to be unanimously shared by the study population. The validity of this item

as a measure of Direct Caregiving deserves evaluation in other samples.

During data collection, some fathers explained that they could not take their children for walks

because their family believed that young babies should not be taken out in public. Consistent with this

explanation, taking children for walks was reported significantly more frequently at later study visits. In

addition, during the post-study discussion groups, participants explained that some men do not display

affection to their babies in public because they are worried they will be seen as “bewitched” or too much

under the control of their female partners. Some participants also explained that they saw taking babies

for walks as something that “White” (Western) fathers do. These pieces of evidence suggest this item

may not be a valid measure of father’s caregiving in this setting, especially for newborns. Because this

item had such low discrimination, it would not have contributed much to the person location estimates.

Nevertheless, it should be removed or revised in subsequent uses of the questionnaire.

Convergent validity

The systemic ecological model of fathering that we drew on proposes that fathers’ parenting practices

are shaped by interacting systems of factors at multiple levels of social organization including individ-

ual, inter-personal, institutional and societal (section 2.1.3). We assessed convergent validity of person

location estimates from our questionnaire by testing whether they were associated with one another and

with other variables in ways predicted by the hypothetical model. The model predicts that fathers’ levels

of contribution via one mode of care ought to be correlated with their contributions via other modes be-

cause they share similar determinants. However, levels of contribution via different modes are unlikely

to be equal because they require different types of resources. For example, direct involvement in care-

giving requires time to spend with children. Whereas material provisioning requires financial resources,

31Face validity is “the degree to which items, or test components, appear to measure a construct that is meaningful to a
layperson...” [194, p. 187]

32Convergent validity is a component of construct validity that is demonstrated when measurements of a construct show
“strong interrelationships with measures of supposedly closely related constructs...” [194, p. 206]
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often necessitating time to be directed into wage labour and away from direct caregiving.

Consistent with the above hypotheses, the five latent traits underlying our data were reasonably

highly correlated, with the financial provisioning trait being the least correlated with the others. Simi-

larly, factor analyses of fathering datasets from US samples have shown significant positive correlations

between factors representing different dimensions of father involvement [216, 217]. One study also

found that a financial provisioning factor was less highly correlated with factors for direct involvement

than the latter factors were with one another [216].

Also consistent with the hypothetical model, father’s probability of paying for material needs, his

time spent with the infant, and his frequency of doing caregiving activities and household chores were

all positively correlated with being in a romantic relationship with the mother and with being able

to negotiate through relationship conflicts. Traditional marriage practices predict that married fathers

should enjoy greater rights and experience more obligations in caring for their children than unmarried

fathers. In urban areas, where cohabitation outside of marriage is becoming more accepted [59], co-

resident fathers may experience similar rights and obligations to married fathers. In addition, married

and cohabiting couples would have had to attain a certain economic stability to be able to form their

own independent household. Therefore, these parents may be more able to provide for their children’s

material needs and may have more control over the balance between work and spending time with chil-

dren than unmarried and non-cohabiting parents. Qualitative research in South Africa has found that a

well-functioning co-parental relationship, involving good communication and sharing of responsibili-

ties, encourages father’s involvement with children [213].

In addition, fathers who had not worked in the year prior to the 2-week visit were less likely to

have been paying for their infant’s material needs, spent less time with their infants and did fewer

household chores. These fathers also tended to do direct caregiving activities less frequently, although

these differences were not statistically significant. This is consistent with previous research in South

Africa and the US showing that fathering is sensitive to economic wellbeing [52, 56, 47]. It has been

suggested that some men who perceive they have failed in their role as provider “desert” their other

family responsibilities [52, p. 158]. An alternative explanation is that, in communities characterized

by limited employment opportunities and a reliance on informal sources of income, dominant ideals

of masculinity emphasize independence, toughness, and control over women and children, while de-

emphasizing caregiving responsibilities [183].

In traditional Southern African fatherhood ideals, father’s were expected to be role models for young

men and to take responsibility for deciding when adolescent sons should begin training for initiation into

manhood [46]. Because of this traditional expectation, one may expect fathers to have higher levels of

involvement with sons than daughters. Among our sample of fathers this did not appear to be the case.

In our study, child’s sex was not significantly associated with items measuring any of the five modes of

paternal influence. Our findings are consistent with other South African research showing that the sex of

Xhosa adolescents was not a significant factor affecting the frequency of spending time with fathers, or

the amount of money spent by fathers on children’s schooling [218]. Similarly, in a longitudinal study of

children from birth to 20 years old, child’s sex was not associated with father-child contact [219] or with
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receipt of financial support from fathers [220] following parental union dissolution. Although it would

be of interest for future research to examine whether and how gendered expectations of father’s parental

roles influence the nature and levels of their involvement with children of different sexes, the consistency

between our findings and those of previous studies adds to the credibility of our questionnaire.

Replication of our findings among diverse samples of South African fathers will be necessary to

more definitively establish the validity of the questionnaire measurements. Because we are interested

in father’s contributions as they relate to infant’s health, future validation research will need to exam-

ine whether measurements produced by the questionnaire are associated with child health outcomes.

Finally, as discussed previously, qualitative research exploring father’s responsibility and material pro-

visioning in more detail could be used to improve the items used to measure these constructs, thereby

improving the validity of the measurements.

8.1.4 Limitations

Our IRT modelling of fathers’ parenting contributions was subject to some important limitations. First,

our sample was smaller than is generally recommended for fitting IRT models [193, 209]. This could

explain why some item parameter estimates had large standard errors. In addition, the probability that

the chi-square test will incorrectly accept a poorly fitting model increases as sample size decreases

[200]. Therefore, had our sample been larger, some of our IRT models may not have been found to have

acceptable fit. Nevertheless, in a simulation study involving binary items in CFA and MIMIC models,

Yu found that a chi-square p-value cutoff of 0.05 had acceptable Type I error rates with sample sizes

smaller than ours [200]. Similar research involving larger samples is necessary to confirm our findings.

Second, we only used item response data from mothers for these analyses. This is limited in that

mother’s assessments of father’s parenting appear to be influenced by the type and quality of their

relationship with the father [213]. In other words, our estimates of father’s involvement only reflect

mothers’ perceptions, which are susceptible to bias depending on composition of the sample under

study. Similarly, our analyses of agreement between mothers’ and fathers’ questionnaire response data

found relatively poor agreement for items in all modes of paternal influence. For these reasons, it may

have been preferable to fit multi-level IRT models simultaneously to response data from mothers and

fathers. We were not able to explore this approach because only a minority of fathers participated in our

study. Future research on methods for combing fathering questionnaire data from multiple respondents

would be needed to address this limitation.

Third, we used latent variable modelling to test the fit of our hypothetical model to the item response

data. This approach has the benefit of being informed by theory. On the other hand, it is possible that

other latent variable structures would have fit the data as well or better than the one we tested. Therefore,

while we conclude that our hypothetical model is consistent with the data, it may not be the only model

available for explaining the data. Exploratory factor analysis could be used in the future to explore

alternative models.

Fourth, limited sample size and a large proportion of cohort members being lost to follow-up by

the 6-month visit prevented us from modelling longitudinal changes in fathers’ parenting practices.
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Future research would be necessary to determine whether any questionnaire items function significantly

differently as children age. A related limitation is that our study only covers the first 6 months of

children’s lives. Focusing on young children is somewhat justified by the fact that fathers’ involvement

at younger ages predicts their later involvement [221, 222]. However, researchers conducting large-scale

surveys of fathering will likely wish to include a wider range of child age, necessitating evaluation of

the questionnaire among other samples.

8.2 The potential to use mothers as proxy respondents in research on
fathering

The large percentage of children and fathers living in separate residences, and the related pattern of

frequent changes in residence by adults and children, imply that large-scale studies of fathering in South

Africa must include built-in approaches for collecting information about non-co-resident fathers [48].

One potential solution would be to use proxy respondents, who are resident members of children’s

households, to provide data on non-co-resident fathers. It may be possible to use mothers as proxy

respondents because South African children are twice as likely to live with their biological mother

than their father (Calculated by the author from South African General Household Survey data [49]).

To evaluate the utility of this approach, we assessed the extent, and nature, of disagreement between

mothers’ and fathers’ responses on the fathering questionnaire. We found that information provided

by mothers about fathers’ sociodemographic and health characteristics agreed reasonably well with

information provided by fathers. However, mothers’ and fathers’ ratings of fathers’ parenting practices

agreed poorly. Across conceptually distinct types of parenting practices, there was a consistent tendency

for fathers to report their contributions at higher levels than did mothers.

Questionnaire respondents may disagree over the definition of the underlying traits being measured

and over the definition of the thresholds between adjacent response options [204]. We found evidence

that both of these factors may have contributed to poor parental agreement on father’s parenting prac-

tices. For items measuring the frequency fathers were doing direct child care activities and household

chores we found clear evidence that fathers and mothers disagreed about response thresholds. Most

commonly, disagreement was over the thresholds separating the extreme top and bottom response op-

tions (i.e.: the threshold separating the “Never” and “Once or twice/Rarely” options and the one sepa-

rating the “A few times per week” and “Everyday/More than once a day” options, respectively.) At both

ends of the scale, mothers tended to be more likely to select the lower category and fathers the higher

category.

Our item response data did not fit the distributional assumption of the polychoric correlation. There-

fore, to assess parents’ agreement over the definition of the trait underlying each item we capitalized

on our findings from the IRT models. The IRT models provided evidence that each set of related ques-

tionnaire items was measuring a single continuous latent trait. Mothers’ and fathers’ total scores were

modestly correlated for items measuring Accessibility, Direct Caregiving and Material provisioning

traits, but only weakly correlated for items measuring Responsibility and Practical Support for Mother
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traits.

In short, mothers and fathers may have differed both in their interpretation of the fathering items

included in the questionnaire (especially items measuring father’s responsibility and involvement in

household chores) and in the amount or frequency of father’s contributions that was sufficient to assign

a particular response category. Our results do not allow us to establish the causes of this disagreement.

However, two factors that may have contributed are the availability of accepted norms of conduct for

fathers and the degree of observability of the parenting practices under question.

Parents’ individual understandings about the appropriate types and amounts of fathers’ parenting

practices are expected to be, at least in part, shaped by cultural and social norms [23]. Collectively, the

men and women in our sample reported more concordant beliefs about the importance of fathers’ fi-

nancial provisioning than about the importance of fathers’ caregiving and teaching, even though, within

individual mother-father pairs, agreement over these beliefs was low. Previous in-depth research into

the fatherhood ideals of low-income, Black South Africans has suggested there are clear norms gov-

erning fathers’ financial responsibility for their children [32, 82]. Cultural expectations about fathers’

involvement in other types of child care have been found to be less well defined, possibly leading fa-

thers’ non-monetary contributions to be under-reported [32]. The availability of definite expectations

about material provisioning by fathers my explain why we observed higher levels of agreement between

fathers and mothers on items measuring material provisioning than on items measuring other modes of

care.

Another contributing factor may be that mothers are able to report more easily on objective, directly

observable fathering behaviours than on those that are subjective, private, or primarily cognitive or

emotional [223, p. 1179-80]. That the direct caregiving and accessibility items on our questionnaire are

more observable than the responsibility items could, in part, explain why a greater fraction of the former

had overall percentages of agreement greater than 60%. Furthermore, among the direct caregiving items,

the item measuring the frequency fathers sang to their children had the lowest overall agreement and a

significant bias for fathers to report higher levels than mothers. It is possible that singing to children is

something that fathers do more often in private than other caregiving items, making it a more difficult

item for mothers to report. The fact that a greater percentage of mothers than fathers in our sample

agreed with the statement that it is difficult for men to express affectionate feelings toward babies could

suggest either that fathers tend to express their affection in private or that mothers tend not to recognize

when fathers express it.

Only a single study has previously compared mothers’ and fathers’ accounts of fathers’ involvement

with children in South Africa [213]. Although this study was small, the investigators collected data

using in-depth interviews and so were able to explore the influence of relationship dynamics on parents’

agreement. Another strength of their study is that children were included as a third source of father

involvement data. They concluded that mothers who were in romantic, co-residential relationships with

their children’s fathers tended to report more positively on fathers’ financial contributions and contact

with their children. These positive reports aligned more closely with fathers’ and children’s reports. In

contrast, mothers in non-residential relationships or who were separated from their children’s fathers
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tended to report lower levels of father involvement than did children and fathers.

Our sub-sample of mother-father pairs included greater percentages of co-residing and married par-

ents than did the complete cohort. Therefore, if Makusha and colleagues’ findings can be generalized,

we should expect that the levels of agreement observed in our study would be higher than those in a

national sample. Although we collected measures of relationship quality, the modest size of our sample

prevented us from exploring whether these factors influenced agreement.

Weaknesses of our agreement analyses include the unknown generalizability of the findings (due to

our sample not being representative of a wider population) and our inability to make statistical inferences

about factors contributing to the observed low levels of agreement. Nevertheless, a strength of our

analyses was that we examined agreement separately for items measuring conceptually distinct sets

of parenting practices. Future large-scale research on fathering is likely to be aimed at identifying

antecedents and consequences of different modes of paternal contribution similar to those used in our

study. Therefore it is of value that our findings help to identify similarities and differences in agreement

between mothers’ and fathers’ reports about different types of fathering practices.

A challenge of this type of agreement analysis is that neither source of data can be considered “true”.

Both mothers’ and fathers’ reports are based on personal perceptions. In addition, our participants may

have purposefully or inadvertently misrepresented their perceptions for various reasons. Ultimately, our

findings suggest that a single source of data on father’s parenting practices may not be sufficient. Fu-

ture research in this area should consider including other sources of information. In research involving

fathers of older children, the children themselves are a logical source of information. Alternatively,

researchers could include data collected through direct observation of fathers’ interactions with their

children, either during structured laboratory situations or naturalistic observation. Not only would these

approaches afford a separate source of data, but they could also be used to assess the quality of father-

child interactions, something that is difficult to do using questionnaires. On the other hand, these meth-

ods are intensive and it is unlikely that they could be used as the primary data source for population-level

fathering research. The ideal would be a study design with direct observation selectively integrated so

as to enrich less intensive types of data collection.

Future research could also aim to explore the causes of poor parental agreement and whether more

specific instructions and definitions in questions could improve the consistency of the data.

Finally, it would be valuable to separately examine the association between fathering data provided

by mothers and fathers and predictor and outcome variables of relevance to intervention designers and

policymakers. Poor agreement between the absolute levels of fathers’ parenting, as reported by mothers

and fathers, may be of less concern if both sources of data produce similar inferences with respect to

other variables.

Future studies involving paired data from larger samples could use an IRT approach to model agree-

ment between response data from different sources. Tests of differential item functioning could be used

to identify items having different statistical properties for different types of respondents. This informa-

tion could assist in refining questionnaires. IRT models could also be used to place person locations

estimated from different sources of data onto a common scale. In this way, disagreement, for exam-
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ple, over differences in threshold definitions used by different types of observers, could be explicitly

accounted for in the models.

8.3 Summary of contributions to South African fathering research

To our knowledge, this is the first study to evaluate a questionnaire suitable for population-level mea-

surement of South African fathers’ involvement in caring for infants. Strengths of our study include

the fact that the questionnaire was designed using an established conceptual framework, which ad-

dresses diverse components of involvement. Using a latent variable modelling approach we were able

to demonstrate, using statistical tests, that the empirical findings generally fit with the conceptual model.

We established that the questionnaire provides precise estimates of father’s Accessibility, Direct Care-

giving, and Practical Support for Mother for a modestly large percentage of the population. We also

began to establish the validity of these measurements by showing that they are correlated with variables

previously demonstrated to influence fathering. That mothers’ and fathers’ responses on our question-

naire showed poor agreement across a range of types of involvement reinforces and adds a quantitative

dimension to previous qualitative research findings. Importantly, these findings suggest that future re-

searchers may need to collect multiple sources of data to obtain reliable and valid measurements of

fathers’ contributions to children’s care.
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Conclusion

In this study, we aimed to provide insight into the ways in which South African fathers contribute to

promote the good health of their young children. There is an almost complete lack of quantitative

data on the parenting practices of fathers in South Africa. For this reason, we approached our aim in

two ways. First, using existing household survey data, we assessed whether residing with a father was

associated with four important early childhood health outcomes. Second, we adapted a comprehensive

fathering questionnaire and used it to collect primary data on the parenting practices of a sample of

fathers of 0-6 month old infants in Cape Town. Our aim was to evaluate the measurement properties

of the questionnaire to inform future population-level research on fathering in South Africa. In this

chapter we synthesize the findings of the two parts of our study and propose recommendations for

future research and intervention design.

9.1 Overall summary of findings

9.1.1 Effects of residing with a father on children’s health

Our analysis of cross-sectional household structure data suggests that children whose fathers are res-

ident members of their households do not, on average, have better health outcomes than those whose

fathers do not reside with them. However, we observed large variation across neighbourhoods in our

effect estimates. This suggests that, in some contexts, children who reside with a father tend to have

improved health while, in other contexts, these children tend to have poorer health. Limited indicators

of neighbourhood gender equality and employment availability did not account for a significant portion

of the contextual variation in the effects of residing with a father.

Although, on the whole, father’s co-residence status was not associated with children’s health, we

observed evidence that among some sub-groups there may be a benefit. In relation to children’s immu-

nization completeness and risk of recent illness, there was a trend for residing with a father to be more

beneficial when parents were married. In addition, for children’s immunization completeness, living

with a single mother tended to be detrimental compared to living with multiple adult family members.

The probability of being completely immunized seemed to be similarly increased regardless of whether

the additional household member was the child’s father or another male or female relative.

There is an entrenched history for Black South African households to have fluid residential arrange-

ments and to have members dispersed across different dwellings. Therefore, an important limitation

of these analyses is that we lacked information about children’s residential histories and about their

household membership beyond co-resident members.
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9.1.2 Measuring father’s contributions to infant’s care

In our study of urban fathers’ infant care practices, a majority of fathers were spending time with their

children and doing a range of routine care activities at least a few times per week at assessments made

when infants were 2-weeks, 16-weeks, and 6-months old. Similarly, a majority of fathers were con-

tributing to purchases of children’s material needs. Fewer fathers were supporting mothers by regularly

doing household chores, and a minority were involved in decisions about their children’s health care

needs.

Our questionnaire produced precise estimates of fathers’ relative positions on three continuous latent

traits measuring their levels of direct caregiving, accessibility and practical support for mothers. A

set of items measuring fathers’ material provisioning were valuable for discriminating between above

versus below average levels of provisioning, but could not estimate fathers’ positions precisely along

a continuous scale. Fathers had limited responsibility for their children’s health care needs. Further

research is needed to identify alternative items for precisely measuring fathers’ levels of responsibility.

As evidence for the validity of measurements produced by the questionnaire, household structure,

co-parental relationship characteristics and characteristics of father’s employment were confirmed as

strong predictors of father’s care practices.

Although we observed promising evidence for the precision and validity of estimates of father’s child

care contributions obtained using our questionnaire, it was clear that mothers’ and fathers’ questionnaire

responses had poor agreement. Therefore, relying on reports from a single observer may not be ideal in

studies of fathering in South Africa.

9.2 Fathering practices may explain lack of association between
co-residence status and child health

We proposed that data on fathers’ actual child care practices, rather than just their residency status,

may have helped to explain the observed lack of association between father-child co-residence and

children’s health outcomes in the SADHS dataset. Using the fathering data collected on the MIHS

Fathering Sub-study cohort, we suggest hypotheses to explain the findings of the household structure

analyses. However, we first emphasize some important difference between the two datasets, which limit

how far we are able to generalize the findings of one to the other.

First, the MIHS followed a convenience sample of urban-dwelling, predominantly Black South

Africans in the Western Cape. Whereas, in the SADHS analytic sample, half of the children were living

in rural areas, a greater percentage were non-Black, and there was greater variation in parental and

household socioeconomic status than among the MIHS sample. These cultural and social characteristics

are expected to influence the nature of fathers’ parenting practices and may also modify the influence of

parenting on children’s health.

Second, the MIHS data measure the care given by fathers to 0- to 6-month old infants. Whereas, we

used the SADHS data to examine health outcomes of children under the age of five. Fathers’ involve-
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ment in the care of older children may be quite different from that with infants. For example, in her

ethnographic study of labour hostel dwellers in Cape Town, Ramphele observed that fathers’ tended to

be more involved caring for infants than older children [52].

Third, there have been a number of social and economic changes in South Africa since 1998 when

the SADHS was completed. For example, the overall unemployment rate has increased, but, among

women, unemployment has declined [63]. Increasing percentages of households live in formal dwellings

and have access to basic services (like electricity and flush toilets) [224]. In 1998, the government

introduced a cash transfer program for low-income parents, the Child Support Grant, which now reaches

a majority of eligible recipients (Update on child support grant uptake (2008) as cited in [7]). The

percentage of children with non-co-resident fathers appears to have increased over time [225]. The

dominant reasons for residential separation may also have shifted. During the 2000s, temporary migrant

labour from rural areas became less common, possibly because more migrants are permanently moving

to cities [54]. In contrast, marriage rates continued to decline while rates of cohabitation increased only

modestly [58, 79]. This implies that increasing percentages of children may be being born to parents

who do not live together. The above changes in the material conditions and residential arrangements

of many South African households may also have changed the ways in which obligations for children’s

care are negotiated and divided.

Keeping the above limitations in mind, the MIHS study findings suggest the following pair of hy-

potheses for why father-child residential separation was not an important factor influencing children’s

health in the SADHS.

First, although co-resident fathers were, on average, more involved in the child care practices as-

sessed, a significant percentage of non-co-resident fathers were contributing to their children’s care.

In particular, residential separation had less influence on father’s material provisioning than on other

modes of care. Financial provisioning by fathers has been shown in previous research in South Africa

to be associated with lower risk of child malnutrition [114]. Data are not available with which to assess

the relative influence of different modes of paternal care on children’s health. However, it is possible

that material provisioning may have some of the greatest impact, especially considering this mode of

care receives such emphasis in discussions of South African fatherhood ideals [32]. Therefore, if, as

in the MIHS, relatively similar percentages of co-resident and non-co-resident fathers in the SADHS

were making financial contributions to their children, this could explain the lack of association between

co-residence status and child health outcomes.

Second, mothers reported that few fathers were involved in ensuring their infant’s health care needs

were met. In absolute terms, similar proportions of co-resident and non-co-resident fathers were in-

volved in items related to infant’s health care. Young children need to be taken to health clinics to re-

ceive routine childhood immunizations. As an important source of health information, attending clinics

could also promote positive breastfeeding and hygiene practices, thereby influencing nutritional status

and susceptibility to infection. If our data are illustrative of a situation in which many South African

fathers have limited involvement in their children’s routine health care needs, this could also partially

explain why residing with a father is not associated with child health outcomes.
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To test these hypotheses requires measurement of fathering practices in a national sample of fathers

and estimation of associations between levels of contribution via different modes of care and children’s

health outcomes. The fathering questionnaire and analytic methods used in this study could form a

starting point for this research, noting that some improvements to the questionnaire are warranted. We

present recommendations for this future research below.

9.3 Implications and recommendations

In spite of limitations discussed in this and preceding chapters, the findings of this project allow us

to make some clear recommendations for future research. Considered together with those of other

researchers, our findings also have implications for the design of interventions to strengthen families for

child wellbeing.

9.3.1 Recommendations for future research

Further development of a questionnaire for measuring fathering practices, which would be suitable for

population-level research in South Africa, requires future research to address the following objectives:

1. Refine and further validate the conceptual model of the modes by which fathers influence their

children’s wellbeing. In particular, our findings suggest that the ways fathers take responsibility

for managing children’s care and their material provisioning require further exploration. The

emotional and cognitive work of parenting also deserve more explicit attention in the model [23].

Further theoretical work ought to be informed by qualitative data on fatherhood ideals among the

diverse social and cultural groups of South Africa - including perceptions about the nature and

amounts of contributions expected of fathers. Because the ideals of fatherhood may have limited

overlap with fathers’ actual conduct [226], future work ought also to be informed by observations

of men’s care practices. Some of this data already exists but, as is the case with our study, research

on South African fathers to date has usually focused on low-to-middle-income Black African men.

Research involving men from other ethnic and racial groups and social classes is needed to inform

a more inclusive model of South African fatherhood.

2. Evaluate the questionnaire among other samples of respondents and compare the measurement

properties observed across samples. In particular, it would be valuable to assess the question-

naire’s ability to measure contributions of fathers of slightly older children (6-months to 2-years

of age), higher income fathers, fathers living in rural areas, and fathers from other racial and cul-

tural groups. Future evaluations could be strengthened by concurrently collecting qualitative data

to explore respondents’ understandings of the care practices being assessed and how these relate

to their own fatherhood beliefs and expectations. By collecting both qualitative and quantitative

data from paired respondents (for example fathers and mothers or fathers and children), future

investigators could identify causes of poor agreement in the item response data. The aim could be
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to identify refinements to the questionnaire to improve inter-respondent agreement; or to evaluate

methods of combining item response data from multiple respondents.

More generally, future research aimed at informing interventions to promote beneficial fathering prac-

tices should address the following objectives:

1. Collect data on fathering together with data on child health outcomes in a study statistically pow-

ered to detect associations between the two. Ideally, such a study would involve a longitudinal

design, such that the temporal ordering of care practices and health outcomes can be clearly es-

tablished. It would also be important to measure and statistically control for mother’s parenting

practices because these influence both father’s parenting and child wellbeing [223]. Addition-

ally, these types of studies could collect information about household structure and characteristics

of the co-parental relationship. This would allow research into how these characteristics shape

fathering longitudinally and how they interact with fathering to influence children’s health out-

comes.

2. Instead of focusing on the care practices of individual parents, examine the dynamics of child

care arrangements within the family as a system. Our findings reinforce those of other studies

showing that South African children live in a wide variety of family forms, in which fluidity of

residential arrangements and physical separation of household members are common features. In

our brief review of the literature on traditional Southern African family systems, we highlighted

the cultural norm for child care to be viewed as a collective responsibility of extended kin. These

features may imply that, at any given point in time, the contributions of isolated caregivers will

be less important for children’s wellbeing than the totality of care arrangements in the family

system and how these are negotiated. Our study provides insight into possible challenges that

will need to be overcome in conducting this type of research: how to delineate the boundaries

of households and families; from whom to obtain reliable information about the contributions of

each family member; how to combine information from different sources while being sensitive to

the influence of power dynamics operating within the family; and how to conceptualize the care

contributions of people in varying social positions within the family and with varying degrees of

connectedness to the child.

3. Evaluate interventions intended to change fathers’ parenting practices. Studies such as ours,

which use a sample from a single study site, provide insight into the micro-level (individual and

family) characteristics influencing fathering. Large-scale studies, or comparisons involving multi-

ple smaller studies set in different contexts, could additionally explain how wider social, cultural

and economic conditions shape men’s parenting. It is possible that effective interventions will

need to target a combination of micro- and macro-level factors.

9.3.2 Implications for designing family-strengthening interventions

Our analysis of the 1998 SADHS data provides further evidence that the nuclear family form is far from

the only one in which to raise healthy children in South Africa. Across the groups of children defined
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by the extended household structure variable, there were no significant differences in the probability of

any health outcome except immunization completeness. In fact, a relatively large percentage of children

in all groups had experienced negative health outcomes. This suggests that it would be inappropriate to

target family-strengthening interventions on the basis of household structure. There were children in all

of the household structures we examined who may have benefited from family-strengthening. However,

similarly to Richter and Desmond, we found that households comprised of children and a single adult

may be less economically secure than households with multiple adult members [80]. Dependence on a

single adult may result in increased risk of some adverse child health outcomes, but this may depend on

the particular outcome. In our study, these children were only at increased risk for being incompletely

immunized. This evidence does not seem sufficient to recommend targeting single-adult households.

However, having a single adult member could be considered with other indicators of household risk,

such as food insecurity and income instability, when identifying groups for interventions [80].

Our study findings support the inclusion of co-parental relationship strengthening and economic

empowerment components in family-strengthening interventions.

There are multiple lines of evidence in our study for the importance of the co-parental relationship.

In the SADHS dataset, co-residence of fathers tended to be more strongly associated with beneficial

child health outcomes when parents were married. In the MIHS, fathers tended to have greater levels of

involvement in children’s care when they were in a marital compared to a non-marital relationship with

the child’s mother. Furthermore, whether married or unmarried, being in an exclusive romantic rela-

tionship with the mother was associated with greater father involvement. During discussions with study

participants, a distrustful relationship between mother and father was identified as an important barrier to

fathers’ involvement, particularly for non-co-resident fathers. Relationship strengthening could involve

communication and relationship skills training, possibly including reflection on inequitable gender at-

titudes and beliefs [227]; parenting skills training [228]; relationship counselling; and screening, with

appropriate referral, for intimate partner violence, addictions and mental illness [11]. In order to support

involvement by non-co-resident and unmarried fathers, programs could be made available to separating

and separated parents with the aims of providing information about harmful effects of parental conflict

on children, training in positive parenting skills and assistance in negotiating co-parenting and child

support arrangements, with an emphasis on meeting the needs of children [229].

Contexts of limited economic opportunity have been implicated in fostering gender-inequitable

norms of masculinity [183], and in reducing fathers’ material and emotional contributions to their chil-

dren [47, 52]. Consistent with this, we found that fathers who were not working were significantly less

likely to be involved in providing for children’s material needs. They also tended to be less likely to be

contributing via the other modes of care. The high rate of unemployment in South Africa implies that

economic empowerment interventions have the potential to benefit a large percentage of the population.

Such interventions could include cash transfers to vulnerable families, micro-credit schemes to support

income generating activities, and vocational skills training [230, 228]. It is important that empower-

ment interventions support women as well as men. Ideally, they should aim to enable more equitable

involvement of men and women in labour inside and outside of the home [230]. Careful evaluation
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will be necessary to ensure that these interventions do not perpetuate patriarchal gender norms in which

economic provisioning by men is linked to their power over women and children, as this is likely to

result in more harm than benefit [231].

9.4 Concluding remarks

This project aimed to explore how fathers contribute to the care and health of young children in South

Africa. It did not definitively establish whether greater positive involvement of fathers in children’s

care improves children’s health outcomes. However, in part due to the contributions made through

this project, it should be possible for future research to answer this question. In addition, this project

has provided clear evidence to counter two popular perceptions about fathers and fatherhood in South

Africa. First, we showed that the pattern for large numbers of fathers to live in separate residences from

their children is not, generally, evidence that fathers are abandoning their childrearing responsibilities.

Second, we showed that, in general, men are not absent from the work involved in caring for young

children. We are not arguing that fathers contribute as much time or effort as mothers do to direct

child care. On the basis of our own findings and those of other scholars, we believe the opposite is

true. However, we believe that men can be, and are, involved in caring for children in a number of

ways. We also believe that, with more research in this area, it ought to be possible to identify ways of

achieving more equitable involvement of men in care work, in ways that benefit women, children and

men themselves.
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Research Objective 1 Appendices

A.1 Detailed description of analytic variables
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Table A.1: Description of variables used for statistical analyses including, where applicable, levels of categorical variables and derivation from
original SADHS variables

Variable Levels§ Derivation
Exposure

Father’s

co-residence

status

Non-co-resident

Co-resident

Derived from three binary variables ascertained using the following questions in the

SADHS Household schedule: Is [the child’s] natural father alive? Does [the child’s]

natural father live in this household?33 Does [the father] usually live here?34 If all

three questions were “Yes”, children’s fathers were coded as “Co-resident” on our

derived analytic variable. If the first was “Yes” but second or third were “No”, a

code of “Non-co-resident” was assigned on the derived variable. If any of the three

were missing, a “missing” value was assigned on the derived variable.

Outcomes

33Interviewers were instructed that “natural father” means “the biological father of the child.”
34This variable was queried using the father’s number in the household roster to identify his record in the household member dataset.
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variables

Variable Levels§ Derivation
Breastfed for 6

months or longer

No

Yes

Not applicable

A count variable in the SADHS dataset measures the child’s duration of

breastfeeding in months. This information was ascertained by three questions in

SADHS women’s questionnaire: Did you ever breastfeed [the child]?; Are you still

breastfeeding [the child]?; and For how many months did you breastfeed [the child]?

A dummy value of “94” identifies children who had never been breastfed. Children

still breastfeeding at the time of the survey were assigned a breastfeeding duration

equal to their age in months. To derive our binary analytic variable we categorized

the original count variable. First, we calculated child’s age in months as the

difference between the interview date and child’s birth date (both recorded as

century month codes [124, p.5]). We coded children younger than six months old as

“not applicable” and excluded them from analyses of this outcome. Among the

remaining children, those with breastfeeding durations of six months or longer were

coded “Yes”, and children who were never breastfed or had breastfeeding durations

of less than six months were coded “No”.
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Completely

immunized for

age group

No

Yes

A series of nine variables in the SADHS dataset measure children’s receipt of each

dose of the routine childhood immunizations recommended by the South African

Expanded Programme on Immunization (EPI-SA): polio,

diptheria-pertussis-tetanus, and measles.35 Based on the EPI-SA schedule in place

from 1995 to 1999 [134], we identified five age groups in which children immunized

according to schedule ought to have received distinct combinations of immunization

doses (depicted in Table 3.1 on page 32).36 Column three of Table 3.1 gives the

lower limits used in calculating age groups. Column four gives the implied ranges in

the lower age group cut-offs, taking into account our uncertainty about children’s

ages. We selected age groups such that, for each lower limit, the lowest value in our

range of uncertainty is just greater than the recommended age of receipt for the

batch of immunization doses that define that age group. In other words, all children

within a particular age group should have had adequate opportunity to receive all of

the immunization doses appropriate for that group. Children who had received all of

the immunizations doses appropriate for their age group were coded as “Yes”, and

all others were coded as “No”.37

35Hepatitis B was added to the South African EPI in 1995 (whereas, all other dose recommendations in Table 3.1 were in place prior to 1995), therefore four-year-old children in
the 1998 SADHS dataset may not have had the opportunity to receive this vaccine. In addition, according to the 1998 SADHS full report, “...hepatitis B vaccination had not been
adopted as a standard for the whole country at the time of the survey....” Department of Health [6, p. 121] For these reasons, we did not consider Hepatitis B doses when deriving our
immunization completeness outcome variable.

36Children’s birth dates and interview dates are recorded to the nearest month in the SADHS dataset. Therefore there is uncertainty of ±1 month in calculating children’s ages,
making it necessary to use generous lower limits for the age windows.

37We treated the following levels of the original variables as equivalent indicators that a particular vaccine dose had been received: 1=yes, vaccination date on card; 2=yes, reported
by mother, 3=yes; vaccination marked on card (but date missing). The purpose of doing this was to avoid excluding from our analyses the 4% of children whose health cards were
reported missing, and the 22% whose health cards were not seen by interviewers.
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Had recent

episode of ARI

No

Yes

Derived from variables relating to two questions in the SADHS woman’s

questionnaire: Has (the child) been ill or feverish with a cough at any time in the last

2 weeks?; and When (the child) was ill with a cough, did he/she breathe with

difficulty or faster than usual with short, fast breaths? If both questions were

answered “Yes”, we coded children as “Yes” on our variable, as per the standard

approach for studying period prevalence of acute respiratory infection using DHS

data [6], Whereas, if either question was answered “No”, we coded children as

“No”.

Had recent

episode of

diarrhoea

No

Yes

This variable comes directly from the SADHS dataset and was ascertained using the

following question in the woman’s questionnaire: Has (the child) had diarrhoea in

the last 2 weeks?

Potential effect modifiers of father’s co-residence status

Mother is

currently married

No

Yes

A dummy variable indicating whether the mother is currently married. Derived from

the current marital status variable in the SADHS dataset. The implicit reference

category includes all of the following marital statuses: never married, living like

married, widowed, separated, and divorced. Note that it was not possible to ascertain

whether the mother’s husband was also the child’s father. If the mother was married

and the father was co-resident, we assumed that the father was the mother’s husband.

However, if the father was non-co-resident we did not make this assumption.
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Variable Levels§ Derivation
Extended

household

structure

Co-resident father

Non-co-resident father,

>1 adult male relative

Non-co-resident father,

>1 adult female

relative, no males

Non-co-resident father,

only mother, no other

adult relatives

The “co-resident father” category of this variable is identical to that of the primary

exposure variable. The three remaining household structure categories are

subdivisions of the “children with non-co-resident fathers” category of the primary

exposure, with the addition of children whose biological fathers were reported to be

dead at the time of the survey38. We classify adult household members as those 18

years or older based on evidence from the South African Time Use Survey, year

2000, about the relative time spent engaged in economic work and in household

maintenance (which includes care work) by people in different age groups;

although, on average, 10-19 year olds do spend time in both types of work

(particularly girls doing household maintenance), the average amounts of time spend

by 20-39 year olds (of both sexes, and in both types of work) is much greater [135,

p. 38]. For this reason, we assume the most obvious benefit to children of having

co-resident relatives will be from those relatives who are 18 years or older.

Child and mother covariates

38We felt it would be reasonable to include children with dead fathers in analyses of the extended household structure variable because the primary focus is no longer on the
co-residence statuses of biological fathers.
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Birth order &

preceding birth

interval

1st born

2-4th born, birth

interval <24 months

2-4th born, birth
interval 24-47 months

2-4th born, birth

interval >47 months

5+ born, birth interval

<24 months

5+ born, birth interval

24-47 months

5+ born, birth interval

>47 months

We derived a four-level categorical variable from the original count of the child’s

position in her/his mother’s birth history. We also derived a three-level variable from

the number of months between the child’s date of birth and the date of birth of

her/his next oldest sibling. Our exploratory analyses suggested that there may be an

important interaction between birth order and preceding birth interval. Because first

born children do not have a preceding birth interval, a convenient way to model the

interaction between these variables is to combine them into the single variable

shown here [143, p. 3].

Place of delivery Home

Public medical facility

Private medical facility

Derived by collapsing the more granular categories provided in the SADHS dataset

into the “major categories” defined in the dataset documentation. Children reported

to have been born in an “other” place of delivery were treated as having missing data

for this variable.
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Antenatal care

provider

Nurse/midwife (with
or without a doctor)

Doctor only

Traditional birth

attendant, other care

provider, or no care

Derived from five binary variables indicating whether the mother received antenatal

care from each of the following providers or no antenatal care: nurse/midwife,

doctor, traditional birth attendant, other care provider. It is possible for mothers to

have received care from more than one provider but very few reported both a

medical and a non-medical care provider, thus making it reasonable to derive a

single variable with mutually exclusive categories from the original non-exclusive

binary variables. The 14 children whose mothers received care from a nurse or

doctor and a traditional birth attendant or other provider were assigned a missing

value for this variable. We acknowledge that seeking care from a traditional birth

attendant and having received no care are different phenomena, however too few

women reported these antenatal care arrangements for them to be treated as separate

analytic categories.

Mother’s desired

timing to become

pregnant with the

child

Then

Later

Did not want any more

children

Used directly as provided in the SADHS dataset.

Mother’s

population group

Black

Non-black

Derived from a four-level variable indicating the mother’s self identified

administrative population grouping. The ‘non-Black’ category was formed by

collapsing the ‘Asian/Indian’, ‘Coloured’, and ‘White’ categories of the original

variable. Although White people were privileged above all other population groups

during Apartheid, we chose to group them with Coloured and Asian/Indian people

in this variable because of the relatively small numbers in these groups in the

SADHS dataset.
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Mother’s highest

completed level of

education

No education or

incomplete primary

Complete primary or
incomplete secondary

Complete secondary or

higher

Derived by collapsing pairs of categories of the original six-level variable in the

SADHS dataset. The pairs of categories making up each category of the derived

variable can be identified from the labels.

Mother’s age at

her first child birth

<18 years old

18-29 years old

>29 years old

Derived by creating three categories from the continuous variable in the SADHS

dataset. Cut-points for the categories are as indicated by the category labels.

Mother’s age at

index child’s birth

Count of years, treated

as continuous,

standardized

Derived by calculating the difference between the index child’s date of birth and the

mother’s date of birth (both recorded as century codes in the SADHS dataset) and

rounding to the nearest completed year. We standardized the continuous variable by

subtracting from each child’s value the mean maternal age for the sample of children

and dividing by the standard deviation. As such, the zero-value of the standardized

variable corresponding to the global mean of 26.7 years, and a 1-unit increase is

equivalent to a 6.9 year increase of the unscaled variable.

215



A
.1.

D
etailed

description
ofanalytic

variables

Variable Levels§ Derivation
Mother’s

childhood place of

residence and

whether she

migrated since

childhood

Spent childhood in
rural area and did not
migrate by time of
survey

Spent childhood in

urban area and did not

migrate by time of

survey

Spent childhood in rural

area and migrated to

urban area by time of

survey

Spent childhood in

urban area and migrated

to rural area by time of

survey

Derived by creating a category for each combination of the levels of two existing

binary variables in the SADHS dataset: mother’s childhood place of residence

(where city and town were treated together as ‘urban’ vs. countryside), and type of

place of residence at the time of the interview (urban vs. rural). We define

‘migration’ as a move from a rural to an urban place of residence since childhood or

vice versa. Because of the potential significance of urbanization as distinct from

urban-to-rural migration, we chose a priori to treat these as separate categories in

the derived variable.
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Child’s age Count of months,

treated as continuous,

standardized

Derived by calculating the difference in months between the interview date and the

child’s date of birth (both recorded as century codes in the SADHS dataset). We

included this as a continuous variable in our models because exploratory analyses

suggested it is approximately linearly associated with the outcomes. We

standardized the continuous variable by subtracting from each child’s value the

mean age for the sample of children and dividing by the standard deviation. The

zero-value of the standardized variable corresponds to the mean of the original,

28.0, and a 1-unit increase of the standardized variable corresponds to a 17.3 months

increase on the original scale.

Child’s sex Female

Male

Used directly as provided in the SADHS dataset.

Season of

interview

Summer

Autumn

Winter

Derived from a variable indicating the month the mother completed the woman’s

questionnaire. Seasons were defined as: Summer - January, February, March;

Autumn - April, May; Winter - June, July, August, September

Neighbourhood covariates

Type of

neighbourhood

Rural

Urban

Used directly as provided in the SADHS dataset.
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Percentage of

female

neighbourhood

residents having

completed high

school education

or higher

Continuous,

standardized39

Derived using 1996 Census South Africa Community Profiles data. By

cross-tabulating highest education level by EA number we obtained the percentage

of residents in each EA having completed each level of education. We calculated

percentage having completed high school or higher education by combining the

following levels into a single category: “matric only”, “matric and certificate”,

“matric and diploma”, “matric and Bachelors degree”, “Matric and Bachelors and

Diploma”, “Matric and Bachelors and Honours”, “Matric and Masters degree”,

“Matric and Doctors degree”, and “Other qualification”. We restricted the tabulation

to individuals in the 20-24 year age group or older, to ensure that all individuals

considered had sufficient time to complete high school (intended to happen at 18

years of age in South Africa). To estimate percentages for female residents only we

stratified the cross tabulation by gender and only exported the results for females.

Descriptive statistics showed the raw variable to be positively skewed. To make the

distribution more normal, we took the natural logarithm of the raw values. (Before

doing so, we set all values less than 1.00% equal to 1.00.)

39In exploratory regression models we tested quintiles of the continuous neighbourhood variables, to allow for non-linear associations. This resulted in regression coefficient
interval estimates becoming very wide. For this reason, we only present findings of models including continuous neighbourhood variables. We standardized each variable by
subtracting the relevant mean value for the complete set of neighbourhoods in the analytic dataset and dividing by the standard deviation.
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Ratio of

percentage female

to percentage

male

neighbourhood

residents having

completed high

school education

or higher

Continuous,

standardized

Derived similarly to the “percentage of female neighbourhood residents with

completed high school education or higher” variable, except that we additionally

calculated the ratio of females-to-males having completed each level of education.

To make it possible to perform the ratio calculation for neighbourhoods where 0%

of male residents have completed high school education or higher, we added 0.001

to the percentage value for male residents. Descriptive statistics showed the raw

variable to be positively skewed. To make the distribution more normal, we

top-coded all values greater than 3.00 by setting them at 3.00. Approximately 95%

of EAs in the analytic dataset had values lower than 3.00, but a few had much larger

values. We assumed that values of >3.00 in the ratio of women-to-men having

completed high school education or higher represented ‘large’ values and so could

be treated as equivalent in statistical models.

Unemployment

rate among adult

male

neighbourhood

residents

Continuous,

standardized

In deriving this variable, we used the expanded definition for the ‘unemployment

rate’ as the percentage of people aged 15 years old or older “who did not work at the

time of the census, but were looking for work” [126, p. 2]. This involved calculating

the number of people reported to be “unemployed, looking for work” as a

percentage of the sum of employed and unemployed people (i.e.: the ‘economically

active population’). Cross-tabulating unemployment rate with EA identifier

produces the rate for each EA. Estimates were weighted using the census person

weights. We restricted the cross-tabulation to people aged 15 years old or older

because our definition of unemployment is only relevant for these individuals. We

stratified the table by gender to yield a separate estimate of the unemployment rate

for the male population of each EA.
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Percentage of

households in

neighbourhood

having a female

head

Continuous,

standardized

Derived by cross tabulating the “gender of head of household” variable with EA

identifier to produce a figure for the number of female-headed households in each

EA. Percentages were calculated using the total number of households in the EA40,

excluding institutions and hostels. Estimates were weighted using the census

household weights.

Percentage of

households in

neighbourhood

having annual

incomes <R6000

Continuous,

standardized

Cross-tabulating the “derived household income” variable41 by EA identifier

produces a count of the number of households in each income category in each EA.

Counts were weighted using census household weights. We defined ‘lower-income

households’ as those having an annual income of less than 6000 Rands.

Investigators analyzing data from the 1995 South African Income and Expenditure

Survey calculated 7112 Rands to be the upper limit for the lowest quintile of annual

household incomes nationally [169, p. 28]. The “R2401-6000” income range in the

census dataset is the highest one falling entirely within the national lowest income

quintile. Therefore, we calculated the number of lower-income households in each

EA as the sum of households in the “R2401-6000” income range or lower. We

expressed this number as a percentage of all households, excluding institutions and

hostels.

Child and mother-level covariates used for descriptive statistics only

40In the 1996 census, the household head is the person identified as such by the members of the household, apparently according to their own definition, “usually [as] the person
who assumes responsibility for decision-making in the household.” [127]

41The household income variable provided in the 1996 census dataset is a categorical variable derived “by adding together all recorded individual incomes of household members,
plus the household’s additional income and remittances received” and categorizing the resulting continuous variable into income ranges [232]. Individual incomes were recorded
as ranges on the census questionnaire. For this reason an approximate income had to be estimated for each household member from their reported income range (usually as the
logarithmic mean of the top and bottom of the income interval). Because of the assumptions made in deriving this variable, Statistics SA cautions against using it as an absolute
measure of total household income [232]. However, it may still have value as an index of the relative percentage of lower-income households for making comparisons across
neighbourhoods.
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Mother is

currently working

No

Yes

Used directly as provided in the SADHS dataset. ‘Currently working’ is defined

broadly to include work that is “paid in cash or in kind”, including being

self-employed or working “on the family farm or in the family business.”

221



A
.1.

D
etailed

description
ofanalytic

variables

Variable Levels§ Derivation
Quintile of

household wealth

index

Quintile:

1 (lowest)

2

3

4

5 (highest)

The DHS surveys include a series of questions about household dwelling structure

and ownership of durable assets. Taking a linear, weighted sum of these variables

produces a single, continuous ‘asset index’42 [170]. This index is assumed to be a

proxy for household wealth or “long-run economic status” [233, p. 116]. Principal

Components Analysis (PCA) is used to derive the weight for each categorical

variable [233]. We recalculated the asset index after using the

expectation-maximization (EM) technique43 to impute missing asset data (instead of

the mean-substitution technique used originally). Except for the different imputation

method, we followed the derivation procedure described in the DHS wealth index

report44 [170]. The absolute value of the asset index score has no real-world

interpretation but is used as a reflection of relative wealth within the population

under study. To provide more meaningful descriptive statistics, we assigned

households to quintiles based on their value of the wealth index. Quintiles were

calculated from the distribution of wealth index values across the complete,

weighted population of household members [170, p. 9-10].

42Following is the complete set of variables included in the calculation: a series of binary variables indicating that the household has each of the following: electricity, a radio, a
television, a refrigerator, a personal computer, a washing machine, a telephone, a bicycle, a motorcycle, a car, a donkey or a horse, and sheep or cattle; another set of binary variables
indicating whether the household uses each of the following fuels for cooking and heating: electricity, gas, paraffin, wood, coal, and animal dung; four categorical variables indicating
main source of drinking water, type of toilet facility, main material of floor, and main material of walls; and a continuous variable measuring crowding (calculated as the number of
usual household members divided by the number of rooms for sleeping).

43EM imputation produces maximum likelihood estimates for values of missing data by iteratively performing a regression for each variable with all other variables in the model
used as predictors. At each iteration, the covariance matrix for the set of variables is calculated. Final imputed values are chosen at the point where further iterations do not
significantly change the covariance matrix [234]. We performed the imputation step using the PROC MI procedure in SAS software version 9.3 (SAS Institute Inc., Cary, NC, USA).
Our EM model included all variables used to calculate the wealth index and an additional set of variables that showed a clearly different distribution in household with missing asset
data compared to those with complete data (age and sex of household head, month of interview; Province; whether the neighbourhood is in a large city, a small city, a town or the
countryside; and unique identifiers for EA, interviewer, data entry person, field supervisor, field editor, and office editor).

44We performed the prinicpal components analysis using the PROC FACTOR procedure in SAS. In our analysis, the first principal component explained 16.9% of the common
variance in the asset variables.
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Province Western Cape

Eastern Cape

Northern Cape

Free State

KwaZulu Natal

North West

Gauteng

Mpumalanga

Northern Province

(Limpopo)

The Province in which the mother and child are living at the time of the survey.

Used directly as provided in the SADHS dataset.

§Categories used as reference levels in statistical models are bolded. For potential confounders the

most prevalent category in the analytic sample was set as the reference, except for the ‘birth order &

preceding birth interval’ variable. For the latter, the reference category is the intersection of the two

most prevalent categories of the original ‘birth order’ and ‘preceding birth interval’ variables.
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A.2 Kaplan-Meier curves for time-to-breastfeeding cessation

Using the SAS LIFETEST procedure, we calculated Kaplan-Meier estimates of the percentage of chil-

dren still breastfeeding between birth and 59 months (i.e.: under 5 years old) in our analytic sample.

Children who were still being breastfed at the time of the survey were right-censored at that age. Sep-

arate survival functions (and 95% Hall-Wellner bands) were estimated for children with and without

co-resident fathers to allow for a comparison of the survival probabilities between the two groups of

children at different ages. We found that significantly fewer children with co-resident fathers were still

being breastfed between 2 months and 18 months of age (Figure A.1).

Figure A.1: Plots of Kaplan-Meier product limit estimates (and 95% Hall-Wellner bands) of proportion
of children still being breastfed stratified by father’s co-residence status
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A.3 Procedure for linking child and household member datasets from
the 1998 SADHS

In this section we provide details of two alternative strategies for linking children’s records across the

child and household member datasets of the SADHS. First, we describe the more conservative strategy.

Next, we describe the strategy we ultimately used, which improves the number of records linked. Last,

we present single-variable descriptive statistics to compare the distributions of covariates of interests in

the datasets generated by the two linkage strategies.

Before using either linkage strategy, we prepared the datasets as follows:

• Child dataset (containing a record for each child under-5): restricted to records of children who

were alive at the time of the survey, and who were reported to usually live with their mothers.

There were 4437 records in this dataset.

• Household member dataset (containing a record for each member of each sampled household):

restricted to records of household members who are under 5 years old, who have living mothers,

and whose mothers are members of their household. There were 4413 records in this dataset.

Restricting to children who live with their mothers was based on both practical and theoretical con-

siderations. Practically speaking, household characteristics are only known for children who are usual

residents of the surveyed households. In the child dataset, children who are usual household residents

can only be identified by restricting to those who usually live with their mothers and further restricting

to mothers who are usual residents of the sampled households. Another practical consideration is that

mothers may be able to report more accurately on recent episodes of infection for children who live with

them. Theoretically speaking, children who reside with their mothers may tend to have quite different

life circumstances than children who do not. For example, Richter and Desmond [80] demonstrate clear

differences in the levels of economic ‘vulnerability’ of child-only and skip-generation (i.e.: households

in which adults are all older than 60 years) compared to households in which children live with their

parents. Although it would be equally, if not more, important to examine the effects of residing with

a father for children who do not reside with their mother, the proportion of children who do not reside

with their mother is low in this dataset (360/4797 = 7.5%), making it difficult to produce statistical

generalizations about these children. Also note that it seems to be rare for children to live with their

father but not their mother in South Africa [80, p. 1026]. Among children under 5 residing in SADHS

households, 9% live with their father but not their mother (this includes children whose mothers are

alive and those whose mothers are dead).

Because there is no unique child identifier variable available in the SADHS, our linkage strategies

relied on matching pairs of records based on their having identical values on a set of variables common

to the child and household member datasets. The variables we used to match records are: EA num-

ber, household number, a unique identifier for each woman interviewed (hereafter refer to as a unique

‘mother identifier’ because of our focus on women with children), age in years of each child, and sex of

each child. The first linkage procedure we tested conservatively required a match on all five variables in
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order for records to be linked. However, we found two challenges with this procedure:

1. The set of common variables cannot distinguish records of identical twins (n=47 pairs) and any

other children of the same sex born within one year of each other to the same mother (n=2 pairs);

and

2. This approach precludes matching of children whose ages and/or sexes were accidentally recorded

differently in the household member and children’s datasets.

In the household member dataset twin’s records are identical because they have the same household

characteristics and the same biological father (therefore, the same exposure status). In contrast, in

the child dataset differences in twin’s records are possible but a variable is available which identifies

twin’s records. This means that if the records of twins in the child dataset can be matched to identical

pairs of records in the household member dataset, the order in which the records are linked should be

unimportant 45. Therefore to overcome the first challenge identified above, we added the following step

to the conservative linking procedure: using the twin variable in the child recode dataset, we excluded

from the linking procedure records of children who are not twins but were born within one year of one

another to the same mother (n=4). We merged the remaining records using the set of five common

variables. Figure A.2 on the next page is a flow-chart depicting the conservative linking strategy.

To overcome the second challenge, necessitates using an alternative linking procedure. This second

procedure also used the set of five common variables, but did not require records to match on all five

variables, provided no duplicate matches were found using a sub-set of the common variables. At a

minimum, records had to match on EA number, household number, and mother’s identifier to be linked.

The alternative strategy was implemented in four steps as depicted in figure A.3 on page 228. In step

1 of figure A.3 on page 228, we isolate and attempt to match records of the child and household mem-

bers datasets having unique combinations of EA number, household number, and mother identifier
(i.e.: those children who have no co-resident biological siblings). The remaining records (i.e.: records

of children having one or more co-resident biological sibling) pass to step 2. In step 2, we isolate and

attempt to match records having unique combinations of EA number, household number, mother num-

ber, and child’s sex (i.e.: those children who have no same-sex, co-resident biological siblings). All

remaining records (i.e.: records of children having one or more same-sex, co-resident biological sib-

ling) pass to step 3. Step 3 isolates and attempts to match records having unique combinations of EA

number, household number, mother identifier, child’s sex and child’s age in years (i.e.: those children

who have no same-age, same-sex, co-resident biological siblings). The remaining records pass to step

4. In this last step we are left with records for which there are no other common variables to distinguish

them. However, as described in the preceding paragraph, it seems reasonable to treat twins’ records in

the household member dataset as interchangeable. Therefore, we restrict the remaining records from

the child dataset to those of twins. These pairs of twins’ records were then matched with identical pairs

45All of the variables on which twins may differ, including their breastfeeding, immunization or infectious outcomes, are
recorded in the child dataset. Therefore, there is no possibility that the values of these variables could be accidentally switched
during linking.
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Figure A.2: Conservative, one-step procedure for matching records in the child and household members
datasets of the 1998 SADHS.

of records remaining from the household member dataset. Appending the records matched at each step

yields the final linked dataset.

Matching procedure one generated linked records for 3665 children, meaning that approximately

17% of records in the original datasets could not be matched using this approach. Whereas, the final

linked dataset generated by procedure two contained records for 4010 children, with around 10% of the

original going unmatched.

The less conservative linking procedure generated 273 records (273/4010 = 6.8%) having discrep-

ancies between the values of the age variables recorded in the child and household member datasets;

80 records (80/4010 = 2.0%) having discrepant values of sex; and 12 records (12/4010 = 0.3%) hav-

ing discrepant values of both age and sex. This could suggest that this procedure generated inaccurate

linkages. However, it is plausible for slightly different ages to be recorded for the same child in the

household member and child datasets because different questions were used to collect the data in these

two variables. If this were the case, we would expect most age discrepancies to be only one year. In

the linked dataset produced by procedure two, 249 of the records with discrepant age values (249/273

= 91%) have a discrepancy of only one year. It is less clear whether to accept linked records with age

discrepancies greater than one year, and/or with discrepancies in the child’s sex variable. We wondered

whether these could have occurred more often in households with many children, or when the respon-
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Figure A.3: Less conservative, multi-step procedure for matching records in the child and household
members datasets of the 1998 SADHS.
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dent to the household questionnaire was unrelated to the child. To understand whether records with age

discrepancies > 1 year are systematically different from the other records in the linked dataset, we pre-

pared single-variable descriptive statistics of household characteristics for both sets of records (results

not shown). Because there are only 20 records with age discrepancies > 1 year, statistical tests for dif-

ferences between these records and the rest of the dataset produce no significant results. Visually, there

are some differences between the groups. For example, among the group of children with discrepant

records, a lower percentage live in households where the household heads is their mother (10.0% vs.

19.5%) or their mother’s spouse (25.0% vs. 34.2%), and a higher percentage live in households where

the head is their mother’s parent (45.0% vs. 29.4%) or sibling (10.0% vs. 2.7%). However, as suggested

by the statistical tests, these differences could be due to chance. We assume that the majority of records

with discrepancies in child’s age and/or sex are not the result of improper data linkage. For this reason,

we completed our analyses using the dataset generated by the second merging procedure.
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A.4 Complete results for regressions of child health outcomes on
father’s co-residence status

In this section we present supplementary regression model results for each outcome. In the following

four tables, ‘Unadjusted’ estimates are from simple logistic regression models. ‘Model 1’ is an ordinary

logistic regression model adjusted for all covariates listed. ‘Model 2’ is a 2-level logistic regression,

which models variation in the intercept across neighbourhoods and includes the same covariates as

Model 1. ‘Model 3’ is a 3-level extension of model 2, which additionally models variation in the

intercept across households.
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Table A.2: Estimated odds ratios (ORs) and 95% Credible Intervals (CIs) for having been breastfed for six months or longer.

Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Co-resident father 0.61 0.52 - 0.71 0.88 0.72 - 1.05 0.88 0.71 - 1.09 0.88 0.63 – 1.21

Birth order & preceding
birth interval
1st born 0.73 0.58 - 0.91 0.72 0.54 - 0.95 0.68 0.49 - 0.92 0.60 0.37 - 0.91

2-4 born, <24 months 0.90 0.61 - 1.28 0.93 0.62 - 1.35 0.93 0.58 - 1.42 1.08 0.56 - 1.93

2-4 born, 24-47 months REF REF REF REF

2-4 born, >47 months 0.80 0.62 – 1.00 0.90 0.69 - 1.17 0.88 0.65 - 1.18 0.87 0.55 - 1.31

5+ born, <24 months 1.02 0.59 - 1.71 0.69 0.37 - 1.18 0.64 0.32 - 1.15 0.68 0.24 - 1.55

5+ born, 24-47 months 1.75 1.19 – 2.50 1.09 0.69 - 1.67 1.09 0.66 - 1.71 1.18 0.56 - 2.23

5+ born, >47 months 1.55 1.05 - 2.26 1.22 0.75 - 1.93 1.18 0.68 - 1.92 1.19 0.53 - 2.35

Place of delivery
Public medical facility REF REF REF REF

Home 2.02 1.57 – 2.60 1.30 0.98 - 1.68 1.32 0.96 - 1.78 1.43 0.90 - 2.20

Private medical facility 0.29 0.22 - 0.37 0.73 0.52 - 0.99 0.72 0.48 - 1.02 0.58 0.31 - 0.98

Antenatal care provider
Nurse/ midwife (+/- doctor) REF REF REF REF

Doctor 0.32 0.26 - 0.39 0.65 0.51 - 0.82 0.64 0.48 - 0.84 0.53 0.33 - 0.78

TBA, Other, no care 0.63 0.41 - 0.95 0.87 0.54 - 1.33 0.93 0.55 - 1.48 0.99 0.43 - 1.98

Continued on next page
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Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Time mother wanted
pregnancy
Then REF REF REF REF

Later 1.40 1.17 - 1.65 1.23 1.01 – 1.50 1.19 0.94 - 1.48 1.34 0.95 - 1.85

No more 1.37 1.10 – 1.70 0.98 0.76 - 1.23 0.99 0.74 - 1.30 1.01 0.67 - 1.49

Mother’s population group
Black/African REF REF REF REF

Non-Black/African 0.31 0.26 - 0.36 0.55 0.44 - 0.68 0.47 0.34 - 0.61 0.32 0.19 - 0.49

Mother’s highest completed
education level
Less than primary 1.88 1.53 - 2.29 1.45 1.15 – 1.80 1.42 1.09 - 1.82 1.65 1.10 - 2.38

Primary or incomplete

secondary
REF REF REF REF

Secondary or higher 0.56 0.46 - 0.68 0.93 0.74 - 1.15 0.89 0.68 - 1.14 0.83 0.56 - 1.20

Mother’s childhood place of
residence, whether she
migrated
Rural area, did not migrate REF REF REF REF

Urban area, did not migrate 0.30 0.25 - 0.35 0.55 0.44 - 0.68 0.54 0.40 - 0.71 0.40 0.25 - 0.59

Rural area, migrated to urban 0.55 0.43 - 0.69 0.71 0.55 - 0.91 0.75 0.54 - 1.03 0.64 0.38 - 0.99

Urban area, migrated to rural 0.43 0.30 – 0.60 0.68 0.46 - 0.99 0.75 0.47 - 1.16 0.67 0.32 - 1.23

Continued on next page
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Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Mother’s age at first child
birth
<18 1.58 1.30 - 1.91 1.16 0.93 - 1.43 1.16 0.91 - 1.48 1.33 0.91 - 1.90

18-29 REF REF REF REF

>29 0.50 0.32 - 0.76 0.78 0.45 - 1.26 0.69 0.36 - 1.20 0.51 0.18 - 1.12

1SD increase in mother’s age
at index child’s birth

0.99 0.91 - 1.07 0.93 0.80 - 1.08 0.91 0.77 - 1.08 0.90 0.70 - 1.14

Varying coefficients Estimate 95% CI Estimate 95% CI
Neighbourhood intercepts

(SD)
0.90 0.72 - 1.09 1.14 0.83 - 1.48

Household intercepts (SD) 1.90 1.38 - 2.48

Note: TBA=Traditional Birth Attendant; REF=Reference category; SD=Standard Deviation; Model 1 - ordinary logistic regression adjusted for

all covariates listed; Model 2 - 2-level logistic regression, neighbourhood varying intercept, same covariates as Model 1; Model 3 - 3-level

extension of model 2, including household varying intercept.
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Table A.3: Estimated odds ratios (ORs) and 95% Credible Intervals (CIs) for being completely immunized.

Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Co-resident father 1.11 0.96 - 1.27 1.11 0.94 – 1.30 1.12 0.92 - 1.34 1.20 0.89 - 1.59

Birth order & preceding
birth interval
1st born 1.22 0.99 – 1.50 1.08 0.84 - 1.37 1.07 0.81 - 1.40 1.22 0.81 - 1.78

2-4 born, <24 months 1.06 0.75 - 1.44 1.01 0.70 - 1.40 1.05 0.70 - 1.50 1.13 0.64 - 1.86

2-4 born, 24-47 months REF REF REF REF

2-4 born, >47 months 1.16 0.93 - 1.43 0.97 0.76 - 1.21 0.96 0.73 - 1.24 1.01 0.68 - 1.44

5+ born, <24 months 0.44 0.27 - 0.67 0.49 0.29 - 0.78 0.59 0.33 - 0.98 0.55 0.22 - 1.16

5+ born, 24-47 months 0.67 0.50 - 0.88 0.77 0.53 - 1.07 0.82 0.55 - 1.18 0.82 0.44 - 1.40

5+ born, >47 months 0.97 0.69 - 1.32 0.97 0.64 - 1.41 1.01 0.64 - 1.52 1.04 0.52 - 1.90

Place of delivery
Public medical facility REF REF REF REF

Home 0.47 0.39 - 0.57 0.59 0.48 - 0.72 0.60 0.47 - 0.75 0.48 0.33 - 0.67

Private medical facility 1.14 0.86 - 1.49 0.92 0.66 - 1.24 0.90 0.61 - 1.27 0.84 0.47 - 1.39

Antenatal care provider
Nurse/ midwife (+/- doctor) REF REF REF REF

Doctor 1.14 0.94 - 1.38 0.83 0.65 - 1.05 0.80 0.61 - 1.04 0.74 0.49 - 1.08

TBA, Other, no care 0.69 0.47 - 0.96 0.67 0.46 - 0.97 0.68 0.43 - 1.02 0.63 0.31 - 1.15

Continued on next page
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Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Time mother wanted
pregnancy
Then REF REF REF REF

Later 1.14 0.97 - 1.33 1.15 0.96 - 1.37 1.12 0.92 - 1.36 1.24 0.91 - 1.64

No more 0.80 0.66 - 0.96 0.89 0.72 - 1.09 0.87 0.69 - 1.09 0.81 0.56 - 1.12

1 SD increase in child’s age
(months)

0.74 0.69 - 0.79 0.73 0.67 - 0.78 0.69 0.64 - 0.75 0.59 0.51 - 0.66

Mother’s population group
Black/African REF REF REF REF

Non-Black/African 1.77 1.46 - 2.13 1.56 1.24 - 1.94 1.64 1.23 - 2.14 2.11 1.37 - 3.15

Mother’s highest completed
education level
Less than primary 0.67 0.57 - 0.79 0.82 0.68 - 0.98 0.77 0.63 - 0.95 0.71 0.50 - 0.96

Primary or incomplete

secondary
REF REF REF REF

Secondary or higher 1.26 1.03 - 1.51 1.09 0.88 - 1.34 1.09 0.85 - 1.37 1.14 0.79 - 1.61

Continued on next page
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Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Mother’s childhood place of
residence, whether she
migrated
Rural area, did not migrate REF REF REF REF

Urban area, did not migrate 1.61 1.36 - 1.88 1.18 0.96 - 1.43 1.22 0.94 - 1.57 1.33 0.89 - 1.93

Rural area, migrated to urban 1.29 1.04 - 1.59 1.05 0.83 - 1.31 1.10 0.82 - 1.45 1.15 0.73 - 1.74

Urban area, migrated to rural 2.11 1.43 - 3.04 1.70 1.13 - 2.51 1.73 1.08 - 2.64 2.18 1.06 - 4.08

Mother’s age at first child
birth
<18 0.83 0.70 - 0.97 0.94 0.78 - 1.12 0.91 0.74 - 1.11 0.96 0.70 - 1.30

18-29 REF REF REF REF

>29 1.05 0.68 - 1.58 0.83 0.50 - 1.31 0.91 0.51 - 1.50 0.87 0.35 - 1.82

1 SD increase in mother’s
age at index child’s birth

0.95 0.88 - 1.02 1.11 0.97 - 1.27 1.10 0.95 - 1.26 1.16 0.93 - 1.43

Varying coefficients Estimate 95% CI Estimate 95% CI
Neighbourhood intercepts

(SD)
0.80 0.66 - 0.95 1.04 0.80 - 1.32

Household intercepts (SD) 1.88 1.47 - 2.32

Note: TBA=Traditional Birth Attendant; REF=Reference category; SD=Standard Deviation; Model 1 - ordinary logistic regression adjusted for

all covariates listed; Model 2 - 2-level logistic regression, neighbourhood varying intercept, same covariates as Model 1; Model 3 - 3-level

extension of model 2, including household varying intercept.
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Table A.4: Estimated odds ratios (ORs) and 95% Credible Intervals (CIs) for having had a recent Acute Respiratory Infection (ARI).

Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Co-resident father 1.04 0.88 - 1.22 1.14 0.94 - 1.37 1.18 0.96 - 1.45 1.35 0.93 - 1.90

Birth order & preceding
birth interval
1st born 1.22 0.94 - 1.56 1.15 0.86 - 1.52 1.17 0.85 - 1.59 1.19 0.72 - 1.86

2-4 born, <24 months 1.33 0.89 - 1.91 1.30 0.86 - 1.86 1.36 0.88 - 2.03 1.67 0.83 - 3.00

2-4 born, 24-47 months REF REF REF REF

2-4 born, >47 months 1.25 0.96 – 1.60 1.23 0.93 – 1.60 1.25 0.92 - 1.66 1.29 0.80 - 2.01

5+ born, <24 months 1.21 0.65 – 2.00 1.45 0.75 - 2.46 1.50 0.74 - 2.65 2.33 0.72 - 5.70

5+ born, 24-47 months 1.12 0.77 - 1.59 1.22 0.78 - 1.82 1.20 0.75 - 1.83 1.23 0.55 - 2.37

5+ born, >47 months 1.36 0.92 - 1.93 1.47 0.91 - 2.24 1.55 0.92 - 2.42 1.79 0.76 - 3.59

Place of delivery
Public medical facility REF REF REF REF

Home 0.92 0.72 - 1.14 0.97 0.76 - 1.23 1.02 0.77 - 1.32 1.02 0.65 - 1.55

Private medical facility 0.79 0.55 - 1.06 0.83 0.56 - 1.17 0.81 0.53 - 1.19 0.71 0.34 - 1.30

Antenatal care provider
Nurse/ midwife (+/- doctor) REF REF REF REF

Doctor 0.96 0.76 - 1.19 1.03 0.78 - 1.32 1.01 0.75 - 1.32 1.09 0.66 - 1.71

TBA, Other, no care 0.74 0.43 - 1.14 0.73 0.42 - 1.14 0.68 0.38 - 1.09 0.51 0.20 - 1.04

Continued on next page

237



A
.4.

C
om

plete
results

forregressions
ofchild

health
outcom

es
on

father’s
co-residence

status

Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Time mother wanted
pregnancy
Then REF REF REF REF

Later 1.10 0.91 - 1.31 1.05 0.85 - 1.27 1.05 0.84 - 1.30 1.15 0.80 - 1.63

No more 1.11 0.88 - 1.38 1.10 0.85 - 1.39 1.11 0.85 - 1.43 1.20 0.76 - 1.83

Child’s sex
Female REF REF REF REF

Male 0.98 0.83 - 1.15 0.99 0.84 - 1.16 1.00 0.83 - 1.19 1.05 0.79 - 1.38

1 SD increase in child’s age
(months)

0.83 0.76 – 0.90 0.83 0.76 – 0.90 0.81 0.73 - 0.88 0.67 0.57 - 0.78

Season
Summer REF REF REF REF

Autumn 1.02 0.86 - 1.22 1.01 0.84 - 1.21 1.03 0.81 - 1.30 1.03 0.68 - 1.48

Winter 1.30 0.97 - 1.71 1.29 0.94 - 1.71 1.38 0.95 - 1.95 1.73 0.89 - 3.07

Mother’s population group
Black/African REF REF REF REF

Non-Black/African 1.08 0.88 - 1.31 1.11 0.87 - 1.39 1.13 0.85 - 1.48 1.26 0.76 - 1.97

Continued on next page
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Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Mother’s highest completed
education level
Less than primary 0.87 0.71 - 1.05 0.89 0.72 – 1.10 0.87 0.68 - 1.08 0.78 0.51 - 1.14

Primary or incomplete

secondary
REF REF REF REF

Secondary or higher 0.82 0.65 - 1.01 0.87 0.68 - 1.09 0.86 0.65 - 1.10 0.81 0.52 - 1.21

Mother’s age at first child
birth
<18 1.18 0.98 - 1.41 1.13 0.91 - 1.38 1.15 0.91 - 1.43 1.33 0.90 - 1.92

18-29 REF REF REF REF

>29 0.63 0.33 - 1.05 0.72 0.36 - 1.26 0.68 0.32 - 1.23 0.62 0.17 - 1.55

1 SD increase in mother’s
age at index child’s birth

0.94 0.87 - 1.02 0.94 0.80 - 1.09 0.93 0.79 - 1.10 0.91 0.69 - 1.18

Varying coefficients Estimate 95% CI Estimate 95% CI
Neighbourhood intercepts

(SD)
0.73 0.56 - 0.90 0.99 0.63 - 1.35

Household intercepts (SD) 2.39 1.84 - 3.02

Note: TBA=Traditional Birth Attendant; REF=Reference category; SD=Standard Deviation; Model 1 - ordinary logistic regression adjusted for

all covariates listed; Model 2 - 2-level logistic regression, neighbourhood varying intercept, same covariates as Model 1; Model 3 - 3-level

extension of model 2, including household varying intercept.
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Table A.5: Estimated odds ratios (ORs) and 95% Credible Intervals (CIs) for having had recent diarrhoea.

Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Co-resident father 0.88 0.73 - 1.07 1.21 0.97 - 1.49 1.23 0.98 - 1.54 1.30 0.93 - 1.77

Birth order & preceding
birth interval
1st born 1.35 0.99 - 1.80 1.32 0.93 - 1.84 1.32 0.91 - 1.86 1.37 0.84 - 2.14

2-4 born, <24 months 1.36 0.84 - 2.05 1.34 0.81 - 2.07 1.33 0.80 - 2.09 1.32 0.65 - 2.36

2-4 born, 24-47 months REF REF REF REF

2-4 born, >47 months 1.27 0.93 - 1.71 1.33 0.95 - 1.83 1.32 0.93 - 1.83 1.30 0.80 - 2.01

5+ born, <24 months 1.87 0.98 - 3.16 2.06 1.02 - 3.67 2.11 1.00 - 3.89 2.39 0.83 - 5.35

5+ born, 24-47 months 1.58 1.03 - 2.30 1.40 0.84 - 2.19 1.40 0.82 - 2.22 1.32 0.62 - 2.44

5+ born, >47 months 1.99 1.29 - 2.91 2.02 1.19 - 3.24 2.04 1.17 - 3.32 2.13 0.97 - 4.12

Place of delivery
Public medical facility REF REF REF REF

Home 1.37 1.07 - 1.73 1.35 1.03 - 1.74 1.42 1.06 - 1.85 1.65 1.10 - 2.42

Private medical facility 0.44 0.25 - 0.67 0.60 0.34 - 0.97 0.61 0.33 - 1.02 0.49 0.22 - 0.93

Antenatal care provider
Nurse/ midwife (+/- doctor) REF REF REF REF

Doctor 0.68 0.51 - 0.88 1.09 0.77 - 1.47 1.09 0.77 - 1.50 1.21 0.74 - 1.87

TBA, Other, no care 0.60 0.31 - 1.01 0.55 0.28 - 0.94 0.52 0.25 - 0.91 0.46 0.17 - 0.95

Continued on next page
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Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Time mother wanted
pregnancy
Then REF REF REF REF

Later 1.41 1.14 - 1.73 1.33 1.05 - 1.67 1.35 1.05 - 1.72 1.57 1.11 - 2.19

No more 1.66 1.28 - 2.10 1.48 1.11 - 1.92 1.51 1.12 - 1.99 1.66 1.10 - 2.43

Child’s sex
Female REF REF REF REF

Male 1.30 1.07 - 1.57 1.33 1.09 - 1.6 1.35 1.10 - 1.64 1.55 1.16 - 2.05

1 SD increase in child’s age
(months)

0.61 0.55 - 0.68 0.61 0.54 - 0.67 0.59 0.53 - 0.66 0.49 0.40 - 0.57

Season
Summer REF REF REF REF

Autumn 1.00 0.81 - 1.21 0.99 0.8 - 1.22 0.99 0.77 - 1.26 0.97 0.68 - 1.34

Winter 0.51 0.32 - 0.76 0.58 0.36 - 0.87 0.59 0.35 - 0.93 0.48 0.22 - 0.85

Mother’s population group
Black/African REF REF REF REF

Non-Black/African 0.63 0.48 - 0.81 0.86 0.63 - 1.14 0.85 0.61 - 1.16 0.86 0.54 - 1.31

Continued on next page
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Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Mother’s highest completed
education level
Less than primary 1.18 0.95 - 1.45 1.17 0.91 - 1.47 1.18 0.91 - 1.51 1.27 0.87 - 1.80

Primary or incomplete

secondary
REF REF REF REF

Secondary or higher 0.71 0.54 - 0.91 0.86 0.63 - 1.13 0.88 0.64 - 1.17 0.83 0.53 - 1.23

Mother’s age at first child
birth
<18 1.24 1.00 - 1.53 1.04 0.81 - 1.32 1.08 0.83 - 1.38 1.18 0.82 - 1.66

18-29 REF REF REF REF

>29 0.67 0.31 - 1.19 0.83 0.36 - 1.57 0.83 0.34 - 1.61 0.73 0.21 - 1.73

1 SD increase in mother’s
age at index child’s birth

0.97 0.88 - 1.07 0.90 0.75 - 1.07 0.90 0.74 - 1.08 0.92 0.71 - 1.18

Varying coefficients Estimate 95% CI Estimate 95% CI
Neighbourhood intercepts

(SD)
0.58 0.38 - 0.77 0.64 0.27 - 0.97

Household intercepts (SD) 1.74 1.19 - 2.36

Note: TBA=Traditional Birth Attendant; REF=Reference category; SD=Standard Deviation; Model 1 - ordinary logistic regression adjusted for

all covariates listed; Model 2 - 2-level logistic regression, neighbourhood varying intercept, same covariates as Model 1; Model 3 - 3-level

extension of model 2, including household varying intercept.
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A.5 Complete descriptive statistics and regression findings for extended
household structure analyses

In this section we present more detailed descriptive statistics comparing children in each category of the

extended household structure variable (Table A.6 on the following page). We also present the complete

set of effect estimates from the neighbourhood varying-intercept multilevel logistic regression models

with extended household structure as the primary predictor (Table A.7 on page 250).

The three sections of Table A.6 on the following page show descriptive statistics for outcomes, po-

tential confounders, and additional covariates of interest, respectively. Comparing the distribution of

potential confounders across the categories of household structure, it appears that children with addi-

tional adult relatives (of either sex) were similar to one another on a number of variables but distinct

from children in the other two groups. Conversely, children who reside with their mothers only were

similar on some variables to those having two co-resident biological parents. On other variables they

were distinct from children in all three of the other households structures. There were interesting so-

cioeconomic differences between the four groups. Greater percentages of children with two co-resident

parents or with co-resident mothers only had working mothers compared to the other two groups. Chil-

dren with two co-resident parents tended to live in households with higher wealth scores than children in

the other categories, while children with no additional co-resident male relatives (i.e.: with co-resident

female relatives only, or with co-resident mothers only) tended to live in households with lower wealth

scores. Children with non-co-resident fathers but one or more co-resident male relative tended to live

in households with intermediate wealth scores. Recall that for these analyses we included children with

dead fathers. Interestingly, it appears that these children were fairly evenly represented across the three

non-co-resident father household structures, accounting for around 6% of children in each group.
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Table A.6: Population-weighted descriptive statistics comparing children with co-resident fathers to those with non-co-resident fathers, the latter
stratified by whether they reside with other adult relatives; children aged 0-4 years, 1998 SADHS..

Non-co-resident father

Co-resident father > 1 male relative Female relatives only Mother only

n (%) 1638 (43.9) 1156 (27.8) 572 (13.7) 543 (13.1)

OUTCOMES % % % %

Breastfed 6 months or longer
No 30.4 22.6 20.3 19.0

Yes 56.2 62.8 63.0 69.8

Don’t know 0.7 0.5 0.7 0.6

Missing 1.6 1.0 2.3 1.8

N/A (<6 months old) 11.2 13.2 13.7 8.8

Completely immunized
No 30.4 30.7 32.3 38.4

Yes 65.7 66.2 64.4 57.9

Don’t know 3.7 2.9 3.3 3.2

Missing 0.2 0.2 0.0 0.5

Recent ARI
No 77.0 78.5 78.0 80.2

Yes 21.6 20.7 20.4 18.7

Don’t know 0.8 0.2 0.2 0.1

Missing 0.6 0.6 1.4 1.0

Continued on next page
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Non-co-resident father

Co-resident father > 1 male relative Female relatives only Mother only

Recent Diarrhoea
No 86.3 84.3 82.4 87.1

Yes 12.7 15.0 16.1 12.4

Don’t know 0.2 0.3 0.1 0.0

Missing 0.8 0.4 1.5 0.6

POTENTIAL CONFOUNDERS % % % %

Preceding birth interval & birth order
1st born 19.4 52.1 49.6 13.8

<24 months, 2-4th born 7.8 4.4 6.2 5.2

24-47 months, 2-4th born 21.2 12.2 11.8 24.4

>47 months, 2-4th born 32.2 20.0 21.1 29.2

<24 months, 5+ born 2.8 1.2 1.5 4.5

24-47 months, 5+ born 9.2 4.8 4.0 11.9

>47 months, 5+ born 7.3 5.2 5.7 11.0

Missing 0.2 0.2 0.1 0.0

Place of delivery
Home 11.6 12.9 18.8 20.7

Public Medical 70.2 82.5 77.0 74.7

Private Medical 17.3 3.9 2.6 2.7

Missing 0.9 0.7 1.5 1.9

Continued on next page
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Non-co-resident father

Co-resident father > 1 male relative Female relatives only Mother only

Antenatal care provider
Nurse/midwife (+/- doctor) 67.2 83.5 83.6 92.2

Doctor only 27.0 13.5 11.3 4.6

TBA, Other, No antenatal care 4.5 2.5 4.3 2.1

Missing 1.4 0.5 0.8 1.1

When mother wanted child’s birth
At that time 62.3 31.6 33.1 49.4

Later 22.4 49.1 47.5 30.0

No more 15.1 19.0 18.9 20.4

Missing 0.2 0.3 0.5 0.2

Season
Summer 54.8 66.2 60.4 58.6

Autumn 30.7 28.0 32.7 34.3

Winter 14.6 5.8 7.0 7.1

Child’s sex
Female 51.7 48.7 49.0 54.8

Male 48.3 51.3 51.0 45.2

Child’s age in months; Median (IQR) 29 (31) 23 (30) 24 (29) 29 (30)

Continued on next page
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Non-co-resident father

Co-resident father > 1 male relative Female relatives only Mother only

Mother’s population group
Black 70.6 87.1 92.6 93.6

Non-black 28.8 12.6 7.0 5.5

Coloured 11.3 11.6 6.5 4.5

White 12.5 0.4 0.1 0.8

Asian/Indian 5.0 0.6 0.4 0.2

Missing 0.6 0.4 0.4 0.9

Mother’s educational attainment
None or incomplete primary 26.8 20.7 25.5 40.8

Completed primary or some secondary 47.1 56.0 54.4 46.1

Completed secondary or higher than

secondary
26.0 23.3 20.1 13.1

Mother’s age at index child’s birth in
years; Median (IQR)

28 (9) 22 (9) 22 (9) 28 (8)

Mother’s age at first child birth
<18 years 22.0 29.4 29.4 23.0

18-29 years 74.0 68.4 68.9 73.4

>29 years 4.0 2.2 1.7 3.6

Continued on next page
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Non-co-resident father

Co-resident father > 1 male relative Female relatives only Mother only

Mother’s childhood place of residence
and whether she migrated
Rural area, did not migrate 35.1 50.0 61.1 64.2

Urban area, did not migrate 42.2 32.1 21.7 18.5

Rural area, migrated to urban 18.5 12.9 11.6 12.8

Urban area, migrated rural 3.4 3.6 3.9 3.4

Missing 0.8 1.3 1.7 1.1

ADDITIONAL VARIABLES % % % %

Child’s father is dead
No 100.0 91.3 90.1 90.9

Yes 0.0 5.5 7.7 7.5

Don’t know 0.0 1.4 1.3 0.6

Missing 0.0 1.7 0.9 1.1

Mother is currently working
No 66.4 77.6 82.2 72.4

Yes 33.3 22.2 16.4 26.8

Missing 0.2 0.2 1.4 0.8

Continued on next page
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Non-co-resident father

Co-resident father > 1 male relative Female relatives only Mother only

Household wealth index (quintile)
1 (Lowest) 16.0 20.2 37.9 37.0

2 19.8 26.3 27.9 30.2

3 19.3 22.4 18.3 19.7

4 18.6 21.3 12.6 10.6

5 (Highest) 26.2 9.8 3.3 2.5

Province
Western Cape 11.6 9.3 4.4 4.6

Eastern Cape 11.1 16.0 17.5 19.3

Northern Cape 2.4 2.4 2.1 1.6

Free State 6.7 4.7 3.4 4.3

KwaZulu Natal 19.1 18.7 27.3 25.2

North West 6.9 8.5 8.2 6.0

Gauteng 25.3 14.2 9.5 8.5

Mpumalanga 6.7 8.6 8.1 7.2

Northern Province (Limpopo) 10.1 17.7 19.5 23.2

Type of neighbourhood
Urban 61.0 45.5 33.8 31.3

Rural 39.0 54.5 66.2 68.7

Note: ARI=Acute Respiratory Infection; TBA=Traditional Birth Attendant; IQR=InterQuartile Range.
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Table A.7: Adjusted odds ratios (OR) and neighbourhood-level varying intercept standard deviations (95% credible intervals) estimated using multi-
level logistic regressions comparing children living with different combinations of adult relatives; children aged 0-4 years, 1998 SADHS.

Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Household structure
Co-resident father REF REF REF REF

Non-co-resident father

> 1 male relative 1.12 (0.86 - 1.42) 0.92 (0.73 - 1.14) 0.85 (0.67 - 1.07) 0.83 (0.63 - 1.07)

Female relatives only 1.03 (0.74 - 1.40) 0.89 (0.68 - 1.14) 0.86 (0.64 - 1.14) 0.85 (0.61 - 1.15)

Mother only 1.08 (0.79 - 1.45) 0.79 (0.61 - 1.00) 0.82 (0.60 - 1.09) 0.84 (0.60 - 1.14)

Birth order & preceding
birth interval
1st born 0.68 (0.49 - 0.91) 1.06 (0.80 - 1.38) 1.21 (0.88 - 1.63) 1.32 (0.91 - 1.86)

2-4 born, <24 months 0.98 (0.62 - 1.47) 0.96 (0.65 - 1.36) 1.40 (0.91 - 2.05) 1.46 (0.88 - 2.26)

2-4 born, 24-47 months REF REF REF REF

2-4 born, >47 months 0.92 (0.68 - 1.21) 0.93 (0.71 - 1.19) 1.27 (0.94 - 1.69) 1.38 (0.97 - 1.92)

5+ born, <24 months 0.59 (0.30 - 1.06) 0.56 (0.32 - 0.92) 1.42 (0.71 - 2.47) 2.24 (1.09 - 4.03)

5+ born, 24-47 months 1.17 (0.71 - 1.84) 0.75 (0.51 - 1.07) 1.22 (0.76 - 1.84) 1.59 (0.94 - 2.48)

5+ born, >47 months 1.25 (0.74 - 2.02) 0.99 (0.64 - 1.47) 1.47 (0.89 - 2.29) 2.02 (1.15 - 3.29)

Place of delivery
Public medical facility REF REF REF REF

Home 1.35 (0.99 - 1.81) 0.64 (0.50 - 0.79) 1.03 (0.79 - 1.32) 1.41 (1.06 - 1.84)

Private medical facility 0.71 (0.48 - 1.01) 0.89 (0.62 - 1.25) 0.84 (0.54 - 1.23) 0.65 (0.36 - 1.06)

Continued on next page250
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Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Antenatal care provider
Nurse/ midwife (+/- doctor) REF REF REF REF

Doctor 0.65 (0.49 - 0.85) 0.85 (0.65 - 1.09) 0.97 (0.72 - 1.27) 1.04 (0.73 - 1.42)

TBA, Other, no care 0.88 (0.52 - 1.41) 0.67 (0.43 - 0.99) 0.63 (0.36 - 1.01) 0.53 (0.27 - 0.91)

Time mother wanted
pregnancy
Then REF REF REF REF

Later 1.28 (1.01 - 1.59) 1.11 (0.91 - 1.34) 1.05 (0.84 - 1.28) 1.30 (1.02 - 1.65)

No more 1.06 (0.80 - 1.39) 0.83 (0.66 - 1.03) 1.08 (0.82 - 1.38) 1.43 (1.07 - 1.87)

Child’s sex
Female REF REF

Male 1.00 (0.84 - 1.19) 1.33 (1.09 - 1.61)

1 SD increase in child’s age
(months)

0.68 (0.63 - 0.74) 0.81 (0.74 - 0.88) 0.59 (0.53 - 0.65)

Season
Summer REF REF

Autumn 1.05 (0.82 - 1.30) 0.98 (0.76 - 1.23)

Winter 1.39 (0.95 - 1.97) 0.61 (0.36 - 0.94)

Mother’s population group
Black/African REF REF REF REF

Non-Black/African 0.46 (0.34 - 0.60) 1.53 (1.16 - 1.98) 1.07 (0.81 - 1.40) 0.84 (0.60 - 1.14)

Continued on next page
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Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Mother’s highest completed
education level
Less than primary 1.45 (1.12 - 1.85) 0.76 (0.61 - 0.93) 0.86 (0.68 - 1.07) 1.19 (0.92 - 1.52)

Primary or incomplete

secondary
REF REF REF REF

Secondary or higher 0.90 (0.69 - 1.14) 1.08 (0.85 - 1.35) 0.85 (0.66 - 1.08) 0.89 (0.65 - 1.19)

Mother’s childhood place of
residence, whether she
migrated
Rural area, did not migrate REF REF

Urban area, did not migrate 0.55 (0.41 - 0.72) 1.18 (0.92 - 1.51)

Rural area, migrated to urban 0.76 (0.54 - 1.03) 1.12 (0.83 - 1.46)

Urban area, migrated to rural 0.77 (0.48 - 1.18) 1.74 (1.10 - 2.66)

Mother’s age at first child
birth
<18 1.14 (0.88 - 1.44) 0.87 (0.71 - 1.06) 1.14 (0.91 - 1.42) 1.06 (0.82 - 1.34)

18-29 REF REF REF REF

>29 0.68 (0.36 - 1.17) 0.99 (0.56 - 1.65) 0.73 (0.35 - 1.31) 0.96 (0.41 - 1.79)

Continued on next page
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Breastfed ≥6 months Completely immunized Recent ARI Recent diarrhoea

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

1 SD increase in mother’s
age at index child’s birth

0.89 (0.76 - 1.04) 1.11 (0.96 - 1.27) 0.94 (0.80 - 1.10) 0.86 (0.72 - 1.02)

Varying coefficients Estimate 95% CI Estimate 95% CI Estimate 95% CI Estimate 95% CI
Neighbourhood intercepts

(SD)
0.93 (0.75 - 1.11) 0.80 (0.65 - 0.94) 0.73 (0.56 - 0.90) 0.56 (0.37 - 0.74)

Note: CI=Credible Interval; ARI=Acute Respiratory Infection; TBA=Traditional Birth Attendant; SD=Standard Deviation.
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Appendix B

Research Objective 2 Appendices

B.1 MIHS Fathering Sub-Study: Invitation letter for fathers

• TITLE OF THE RESEARCH PROJECT: Mother Infant Health Study

• REFERENCE NUMBER: S12/01/009

• PRINCIPAL INVESTIGATOR: Dr. Monika Esser

• ADDRESS: Department of Pathology, Immunology Unit, 9th Floor, Core Laboratory, Tygerberg

Hospital

• CONTACT NUMBER: XXXXXXXXXX / XXXXXXXXXX

Dear Sir,

You are invited to take part in a research study. The study asks: “How do fathers help to keep their

babies healthy?” This letter explains what will happen during the study. It also explains how you can be

involved. Please read this letter carefully so that you understand what the study is about. It is entirely

your choice to take part in the study. Also, if you choose to take part at the start, you can stop taking

part at any time.

This study has been approved by the Health Research Ethics Committee at Stellenbosch University.

The study will follow the ethical guidelines and principles of the international Declaration of Helsinki,

South African Guidelines for Good Clinical Practice and the Medical Research Council (MRC) Ethical

Guidelines for Research.

Thank you for taking the time to read this letter.

Sincerely,

Dr. Monika Esser.

Principal Investigator

What is this research study about?

• This study is about why some babies are more likely to need to go into the hospital for infection

than other babies.

• By taking part you can help us to learn how fathers are helping to keep their babies healthy.

• The study is being completed at the Children’s Infectious Diseases Clinical Research Unit, or

KID-CRU, at Tygerberg Hospital.
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• The study will involve around 300 babies and their mothers and fathers.

Why have you been invited to take part in this study?

• You are being invited to take part because your baby and your baby’s mother are taking part in

the study.

• We would like you, the father, to take part too.

What will happen next?

• There are two ways you can take part in this study:

1. You can come to study visits at KID-CRU with your baby and your baby’s mother, or

2. You can let a member of our research team talk to you on the phone.

• If you want to take part in study visits at KID-CRU, you will need to come with your baby and

your baby’s mother to their first study visit. This first visit will be when your baby is around 2

weeks old.

• If you would prefer to take part over the telephone then we will call you when your baby is around

2 weeks old. We will ask your baby’s mother for your telephone number.

• We will see you in the clinic or call you on the telephone a total of four times.

• The first time we would like to talk to you, is when your baby will be 2 weeks old. The second

will be when your baby is 16 weeks old. The third time will be when your baby is 6 months old,

and the last time when your baby is 1 year old.

• Each time we talk with you we will ask you if you still want to take part in the study. We will give

you a chance to ask any questions you have about the study. We will then ask you a questionnaire

about yourself.

• The calls will be in your choice of Xhosa, Afrikaans or English.

What types of questions will be asked in the questionnaire?

We will ask you questions about the following topics:

• Your education

• Your job

• Your health

• How you have been helping to support your baby and your baby’s mother
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• How good your relationship is with your baby’s mother

• How good your relationship was with your own father when you were a boy

Are there any risks involved in your taking part in this research?

• We do not think there is anything in this study that could harm you. We will not give you any

medications or do any medical tests on you in this study.

• Some of the questions we ask may seem sensitive or personal. You do not have to answer any

question if you do not want to.

Will you benefit from taking part in this research?

• We do not think taking part in this study will help you. However, in the future, other babies and

fathers may benefit from what we learn in this study.

How will your identity be protected?

• The questionnaire will be anonymous. No information that identifies you (like your name or

telephone number) will be kept on any study records.

Will you be paid to take part in this study and are there any costs involved?

• You will not be paid to take part in this study.

• The only cost for you to take part in the study is the time to come to KID-CRU or to talk with us

on the telephone.

• We will pay for the cost of you, your baby, and your baby’s mother’s transport to and from KID-

CRU for your study visits.

• You will also be offered a small amount (around R10.00) of cell phone airtime at each visit so that

you are able to contact the study team if you need to change the time or telephone number for us

to contact you.

If you do not want to take part what can you do?

• If you do not want to take part in this study you there are two ways you can let us know:

1. You can tell us at the clinic when you come with your child that you do not want to take part.

2. When we phone you, you can let the interviewer know that you do not want us to phone you

again.

• If you do either of these things we will not contact you again.
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What can you do if you need more information?

• You can contact Dr. Monika Esser at XXXXXXXXXX if you have questions that are not an-

swered in this letter.

• You can contact the Stellenbosch University Health Research Ethics Committee at XXXXXXXXXX

if you have any complaints about the study or about how you are treated by the study staff.
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B.2 MIHS Fathering Sub-study: Informed consent script for fathers

Hello. My name is [NAME]. I’m a member of the Mother Infant Health Study research team. I’m

speaking to you on behalf of the study doctor, Dr. Monika Esser.

May I please speak with [FATHER’S NAME]?

You should have recently gotten a letter about the Mother Infant Health Study, a study about why

some babies are more likely to get sick than others, and about how fathers are helping to keep their

babies healthy.

Did you read and understand this letter? [YES] / [NO]

[IF NO, SWITCH TO READING THE INVITATION LETTER] / [IF YES, CONTINUE WITH
BRIEF INFORMED CONSENT SCRIPT]

As you read in the letter, your baby and your baby’s mother are taking part in the Mother Infant Health

Study. We would like to ask you if you would like to take part in the study too.

We would like you to take part in four interviews for this study. If you agree, I will contact you

again next week to complete the first interview. We will contact you again in about 3 months time to

complete the second interview. The third interview will be in about six months time from now and the

final interview will be in about 1 year from now.

During the interviews we will ask questions about your schooling, what type of work you do, and

your health. We will ask some questions about how you have been helping to support your baby and

your baby’s mother, and about your relationship with your baby’s mother. We will also ask about how

well you knew your own father when you were a boy.

It is entirely your choice if you want to take part in the interviews. Also you can refuse to answer

any of the questions. The answers you give are anonymous, and no information that identifies you –

such as your name, address, or phone number - will be kept on any study records.

Do you have any questions about the interview?

Do you agree to participate in this interview? [YES] / [NO]

[IF “NO”, THANK THE FATHER AND END THE CALL] / [IF “YES”, COMPLETE THE
REST OF THE SCRIPT]

[IF MOTHER HAS AGREED FOR FATHER TO ATTEND KID-CRU WITH HER ASK]

There are two ways for you to complete the interview. You can come with your baby and baby’s

mother to KID-CRU and do the interview in-person. The other option, is to do the interview over the

phone. Which option is better for you? [IN-PERSON INTERVIEW] / [TELEPHONE INTERVIEW]

• If in-person interview is preferred, remind father of the date, time, and place for pick-up for the

study visit.

[IF TELEPHONE INTERVIEW IS PREFERRED OR IF MOTHER DOES NOT WANT FATHER TO

ATTEND KID-CRU WITH HER ASK]
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Would it be okay for me to call you on [DATE OF INTERVIEW]? When would be the best time for

us to call you? And what is the telephone number we can use to contact you?

• On face sheet, record time and date to call back.

• Confirm telephone number is the same as recorded on the face sheet. If different, record the new

number.

• Thank the father and end the call.
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B.3 Items included in the fathering questionnaire

Table B.1 lists the complete set of items included in the MIHS fathering questionnaire, arranged into

sections by the mode of paternal influence being measured. The table also shows a key for the origi-

nal response options on the questionnaire and after we recoded the responses for our analyses (where

applicable). Similarly, table B.2 on page 263 lists the items designed to measure fathers’ and mothers’

fatherhood beliefs. The final table in this section (Table B.3 on page 264) lists the item response options

represented by each response key.

Table B.1: MIHS Fathering Questionnaire items arranged by the mode of paternal influence they are
hypothesized to measure, along with associated response key on questionnaire and after recoding for
analysis

Mode & Items Original
response

key

Recoded
response

key

ACCESSIBILITY

Number of nights per week stayed in same house as child Count –

Frequency spent >=1 hr. with child ORD 1 RC-ORD 1

Frequency spent >=1 hr. with child, workday mornings BIN YN –

Frequency spent >=1 hr. with child, workday afternoons BIN YN –

Frequency spent >=1 hr. with child, workday evenings BIN YN –

Frequency spent >=1 hr. alone with child, workdays BIN YN –

Frequency spent >=1 hr. with child, non-workday mornings BIN YN –

Frequency spent >=1 hr. with child, non-workday afternoons BIN YN –

Frequency spent >=1 hr. with child, non-workday evenings BIN YN –

Frequency spent >=1 hr. alone with child, non-workdays BIN YN –

Frequency looked after child while mother did other things ORD 2 Rev ORD 2

DIRECT CAREGIVING

Frequency held child ORD 3 RC-ORD 3

Frequency soothed child ORD 3 RC-ORD 3

Frequency bathed child ORD 3 RC-ORD 3

Frequency changed child’s diaper ORD 3 RC-ORD 3

Continued on next page
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Mode & Items Original
response

key

Recoded
response

key

Frequency got up when child woke up during the night ORD 3 RC-ORD 3

Frequency dressed child ORD 3 RC-ORD 3

Frequency put child to sleep ORD 3 RC-ORD 3

Frequency took child for a walk ORD 3 RC-ORD 3

Frequency talked to child ORD 3 RC-ORD 3

Frequency sang songs or nursery rhymes to child ORD 3 RC-ORD 3

RESPONSIBILITY

Frequency father talked to mother about child Rev ORD 2 –

Who makes most of the important decisions about child’s care NOM 1 RC-BIN YN

Who decided what child’s name would be NOM 1 RC-BIN YN

Who decided when child would start eating solid foods NOM 1

(+NA)

RC-BIN YN

(+NA)

Who decides when child needs to be taken to the clinic/doctor NOM 1 RC-BIN YN

Who usually takes child to clinic/doctor NOM 2 RC-BIN YN

Who usually cares for child when s/he is ill NOM 2 RC-BIN YN

Continued on next page
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Mode & Items Original
response

key

Recoded
response

key

MATERIAL PROVISIONING

How do father and mother share expenses for child NOM 3 RC-BIN YN

In past month, who mainly paid for child care items like

diapers
NOM 3

(+NA)

RC-BIN YN

In past month, who mainly paid for clothing for child NOM 3

(+NA)

RC-BIN YN

In past month, who mainly paid for toys or presents for child NOM 3

(+NA)

RC-BIN YN

(+NA)

In past month, who mainly paid for medicines for child NOM 3

(+NA)

RC-BIN YN

(+NA)

In past month, who mainly paid for food for the household NOM 3

(+NA)

RC-BIN YN

PRACTICAL SUPPORT FOR MOTHER

Frequency cooked a meal for the members of the household ORD 2 Rev ORD 2

Frequency repaired something in the house that was damaged

or broken
ORD 2 Rev ORD 2

Frequency washed dishes or cooking pots ORD 2 Rev ORD 2

Frequency cleaned or tidied the house ORD 2 Rev ORD 2

Frequency washed clothes for members of the household ORD 2 Rev ORD 2

Abbreviations: ORD - Ordinal; BIN YN - Binary (Yes/No); NOM - Nominal; NA - Not applicable;

RC - recoded; Rev = reverse ordered
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Table B.2: MIHS questionnaire items assessing fatherhood beliefs, along with associated response key
on questionnaire and after recoding for analysis

Fatherhood Belief Item Original
response key

Recoded
response key

It is less important for a father to spend time with his

children than it is for him to provide financially for

them

ORD 4 Rev ORD 4

One of the most important things a father can do for

his children is to give their mother encouragement

and emotional support

ORD 4 Rev ORD 4

A father should be as heavily involved as the mother

in the care of their children (doing things like

dressing and cleaning the children and changing their

nappies)

ORD 4 Rev ORD 4

The father more than the mother should be the one to

teach their children "right" from "wrong"
ORD 4 Rev ORD 4

A father must make sure his children are safe and

protected
ORD 4 Rev ORD 4

It is difficult for men to express affectionate feelings

toward babies. (By "expressing affectionate feelings"

I mean doing things like kissing and hugging the

baby.)

ORD 4 Rev ORD 4

Abbreviations: ORD - Ordinal; Rev = reverse ordered
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Table B.3: MIHS Fathering Questionnaire response keys and associated response options

Key Response options

ORD 1
1=6 or 7 days each week; 2=4 or 5 days each week; 3=2 or 3 days each week;
4=One day each week; 5=One day each two weeks; 6=Never

ORD 2
1=Every day or almost every day; 2=A few times a week; 3=Once or twice;
4=Never

ORD 3
1=More than once a day; 2=About once a day; 3=A few times a week; 4=A few
times a month; 5=Rarely; 6=Not at all

ORD 4 1=Strongly Agree; 2=Mildly Agree; 3=Mildly Disagree; 4=Strongly Disagree

NOM 1 1=Mother; 2=Father and mother together; 3=Father; 4=Someone else

NOM 2
1=Mother; 2=Father; 3=Father and mother together; 4=Sometimes father,
sometimes mother; 5=Someone else

NOM 3 1=Mother; 2=Father; 3=Mother and father equally; 4=Someone else

RC-ORD 1
1=Never; 2=One day each week/each two weeks; 3=2-5 days each week; 4=6-7
days each week

RC-ORD 2
1=Not at all; 2=Rarely/a few times per month; 3=A few times per week/about once
per day; 4=More than once per day

RC-BIN YN
0=Mother/Someone else; 1=Father/Father and mother together/Sometimes father,
sometimes mother
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B.4. MIHS Fathering Sub-study: Fathering questionnaire for father, 2-week visit

B.4 MIHS Fathering Sub-study: Fathering questionnaire for father,
2-week visit

1. Interview method? [1=Face-to-face interview 2=Telephone interview]

2. What is your birth date? Date: [DD/MON/YYYY] or [777=Don’t know] (If birth date is known,

skip to Q4)

3. How old are you? Age (in years):___

4. Which racial group do you belong to? (choose only 1) [1=Black African 2=Coloured 3=In-

dian/Asian 4=White 5=Other (specify)]

5. When you were a child, what language did you speak most often at home? (choose only 1)

[1=Afrikaans 2=English 3=Xhosa 4=Zulu 5=Other African 6=Other Non-African]

6. Have you ever attended school? [1=Yes 2=No] (If “No”, skip to Q9)

7. What is the highest level completed? [0=less than 1 year 1=sub A/grade 1 2=sub B/grade 2

3=standard 1/grade 3 4=standard 2/grade 4 5=standard 3/grade 5 6=standard 4/grade 6 7=stan-

dard 5/grade 7 8=standard 6/grade 8 9=standard 7/grade 9 10=standard 8/grade 10 11=standard

9/grade 11 12=standard 10/grade 12 13=Further studies incomplete 14=Diploma or other post-

school completed 15=Further degree completed]

8. Are you currently attending school? [1=Yes 2=No]

9. Did you work for pay in the last 7 days? [1=Yes 2=No] (“Yes”, skip to Q11)

10. Have you done any work in the past 12 months? [1=Yes 2=No] (If “No”, skip to Q17)

11. During the last 12 months, how many months did you work? Number of months:___

12. During the last 12 months, how many days a week did you usually work? Number days per

week:___

13. How much do you usually earn for this work? Amount in Rands:___ (Specify timing) [1=Per hour

2=Per day 3=Per week 4=Per month 5=Per year]

14. In your main job are you: Working for someone else for pay? (Including paid domestic workers,

gardeners or security guards); An employer (employing one or more employees)?; Or working for

yourself (not employing any employees)? [1=Working for someone else for pay 2=An employer

3=Working for yourself] (If “An employer” or “Working for yourself”, skip to Q16)

15. Are you employed on the basis of a written contract or a verbal agreement? [1=Written contract

2=Verbal agreement 77=Don’t know]
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16. In your own words, what is your occupation? (That is, what type of work do you mainly do in

your job?) Occupation (in man’s own words):___

17. Do you currently receive a disability grant? [1=Yes 2=No]

18. Do you currently receive a child support grant? [1=Yes 2=No]

19. Do you currently receive a foster child grant? [1=Yes 2=No]

20. Do you currently receive a care dependency grant? [1=Yes 2=No]

21. Do you currently receive a social relief of distress grant? [1=Yes 2=No]

22. Do you currently receive a war veteran grant? [1=Yes 2=No]

23. Do you currently receive an old age grant? [1=Yes 2=No]

24. In general, compared to other men of your age, how is your health at the moment? [1=Excellent

2=Good 3=Fair 4=Poor]

25. Do you have any long-term illness, health problem or handicap that limits your daily activities or

the work you can do? [1=Yes 2=No 77=Refused to answer]

26. Have you ever had an HIV test? [1=Yes 2=No 77=Refused to answer] (If “No”, skip to Q30)

27. Was your most recent test positive or negative? [1=Positive 2=Negative 77=Refused to answer ]

(If “Negative”, skip to Q29)

28. Do you take daily antiretroviral (or “ARV”) medication for HIV infection? [1=Yes 2=No 77=Re-

fused to answer]

29. Have you told (CHILD)’s mother the result of your test? [1=Yes 2=No 77=Refused to answer]

30. In the last month how often did you have a drink containing alcohol? [1=Never 2=Maybe once

in the month 3=About once a week 4=Every day or almost every day 77=Refused to answer] (If

“Never”, skip to Q32)

31. In the last month how many times did you have 6 or more drinks in one sitting? [1=Never

2=Maybe once in the month 3=About once a week 4=Every day or almost every day 77=Refused

to answer]

32. In the last month have you used any street drugs (like Tic)? [1=Yes 2=No 77=Refused to answer]

33. Including the baby in this study, how many children of your own do you have? Number of

children:___ (If number is 1 then skip to Q36)

34. Do you have children with more than one woman? [1=Yes 2=No 77=Don’t know/Refused]
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35. How old were you when your first child was born? Age (in years):___

Now I would like to ask you some questions about your relationship with the mother of your baby in
this study.

36. For how many years have you known (CHILD)’s mother? Years:___ (Record to the nearest

completed year)

37. Thinking about the time 9 months ago, how would you describe your relationship with (CHILD)’s

mother then. (I am talking about the time when (CHILD)’s mother became pregnant with (CHILD).)

[1=Married 2=Together as an exclusive couple (not married) (By "exclusive" I mean you were not

in a relationship or having sex with someone other than (CHILD)’s mother) 3=Together as couple

but not exclusive 4=Casual partners (having sex but not exclusive) 5=Other (specify):___ 77=Re-

fused to answer]

38. Between then and NOW, has your relationship with (CHILD)’s mother changed? [1=Yes 2=No]

(If “No”, skip to Q40)

39. How would you describe your relationship with (CHILD’s MOTHER) NOW? [1=Married 2=To-

gether as an exclusive couple (not married) (By "exclusive" I mean you were not in a relationship

or having sex with someone other than (CHILD)’s mother) 3=Together as couple but not exclusive

4=Casual partners (having sex but not exclusive) 5=We are friends (but not having sex) 6=We only

see each other about (CHILD) 7=We no longer see each other 8=Other (specify):___ 77=Refused

to answer]

40. Were you and (CHILD)’s mother living together 9 months ago? (At the time when she became

pregnant with (CHILD).) [1=Yes 2=No]

41. Do you and (CHILD’s MOTHER) live together in the same household NOW? [1=Yes 2=No]

42. Do you live in the same household as (CHILD) NOW? [1=Yes 2=No]

43. When did you find out that (CHILD)’s mother was pregnant with (CHILD)? Was it during her

pregnancy or after (CHILD)’s birth? [1=During the pregnancy 2=After (CHILD)’s birth (If “After

(CHILD)’s birth”, skip to Q51)

Did you do any of the following BEFORE (CHILD) was born?

44. Go to the clinic or doctor with (CHILD)’s mother? [1=Yes 2=No]

45. Discuss how (CHILD)’s mothers pregnancy was going with her? [1=Yes 2=No]

46. Give (CHILD)’s mother money or buy things for the baby? [1=Yes 2=No]

47. Feel (CHILD) move inside (CHILD)’s mother’s stomach [1=Yes 2=No]
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48. Did you do any other things to help (CHILD)’s mother prepare for (CHILD’s) birth? [1=Yes

2=No]

49. (If Q48 is “Yes”) What types of things did you do? Record in man’s own words:___ (Check

Questions 44 to 48. If one or more has a “Yes” response then skip to Q51)

50. What was the reason you did not do any of these activities? Record in man’s own words:___

51. Thinking of (CHILD’s) birth, were you at the clinic/hospital (either in the waiting room or in the

delivery room) when (he/she) was born? [1=Yes 2=No]

52. Did you travel with (CHILD) and (CHILD’s) mother home from the clinic/hospital after (CHILD)

was born? [1=Yes 2=No]

53. Thinking about the time since (CHILD)’s birth, have there been any nights when you and (CHILD)

did not stay together in the same house? (If the man works night shifts, ask if there have been any

days when he did not stay in the same house as (CHILD).) [1=Yes 2=No] (If “No”, skip to Q57)

54. Since (CHILD)’s birth, how many nights did you stay in a different house from (CHILD)? (If the

man works night shifts, ask how many days he stayed in a different house from (CHILD).) Number

of nights:___

55. Did you spent this time away from the house where (CHILD) lives for your work? [1=Yes 2=No]

(If “Yes”, skip to Q57)

56. What were the reasons why you spent some nights staying in a different house from (CHILD)?

Record in man’s own words:___

57. In an average week, how many days do you spend one hour or more with (CHILD)? Is it. . . [1=Six

or Seven days each week 2=Four or Five days each week 3=Two or Three days each week 4=One

day each week 5=One day each two weeks 6=Never] (If “Never”, skip to Q66)

Thinking about the days WHEN YOU WORK:

58. Do you usually spend an hour or more with (CHILD) in the MORNING? [1=Yes 2=No 3=N/A:

Father does not work] (If “N/A: father does not work”, skip to Q62)

59. Still thinking about days WHEN YOU WORK, do you usually spend an hour or more with

(CHILD) in the AFTERNOON? [1=Yes 2=No]

60. And do you usually spend an hour or more with (CHILD) in the EVENING? [1=Yes 2=No]

61. On days WHEN YOU WORK, do you usually spend a full hour or more alone with (CHILD)?

(By “alone” I mean there is no body else in the room with you and (CHILD).) [1=Yes 2=No]

Now, thinking about days when you DO NOT WORK:
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62. Do you usually spend an hour or more with (CHILD) in the MORNING? [1=Yes 2=No]

63. Still thinking about days when you DO NOT WORK, do you usually spend an hour or more with

(CHILD) in the AFTERNOON? [1=Yes 2=No]

64. Do you usually spend an hour or more with (CHILD) in the EVENING? [1=Yes 2=No]

65. On days when YOU DO NOT WORK, do you usually spend a full hour or more alone with

(CHILD)? (By “alone” I mean there is no body else in the room with you and (CHILD).) [1=Yes

2=No]

66. Since (CHILD) was born, how often have you looked after (CHILD) while (CHILD)’s mother

did other things? Was it. . . [1=Every day or almost every day 2=A few times a week 3=Once or

twice 4=Never 77=Refused to answer]

Some fathers are unable to spend much time with their infants. I’m going to read you a list of reasons
some fathers have given us. For each one, please tell me if this has ever been a reason for why you
were not able to spend time with (CHILD).

67. You live too far away to spend more time with (him/her) [1=Yes 2=No]

68. Your work stops you from being able to spend more time with (him/her) [1=Yes 2=No]

69. Poor health stops you from being able to spend more time with (him/her) [1=Yes 2=No]

70. You don’t have enough time [1=Yes 2=No]

71. You are not good with babies [1=Yes 2=No]

72. You don’t know (CHILD)’s mother well [1=Yes 2=No]

73. You don’t know if (CHILD) is your child [1=Yes 2=No]

74. (CHILD)’s mother won’t let you spend more time (him/her) [1=Yes 2=No]

75. You are not interested in spending more time with (CHILD) [1=Yes 2=No]

Thinking about the days when you are with (CHILD), how often since (he/she) was born have you
done any of the following with (him/her)? Was it “more than once a day”; “about once a day”; “a
few times a week”; “a few times a month”; “rarely”; or “not at all”?

76. Held (CHILD)?

77. Soothed (CHILD) when (he/she) was upset?

78. Washed or bathed (CHILD)?

79. Changed (CHILD)’s nappie? [7=N/A: (CHILD) does not wear nappies]
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80. Got up with (CHILD) when (he/she) woke up during the night?

81. Dressed (CHILD)

82. Put (CHILD) to sleep

83. Took (CHILD) for a walk

84. Talked to (CHILD)

85. Sang songs or nursery rhymes to (him/her)?

Since (CHILD) was born have you ever done any of the following with (him/her):

86. Have you had relatives/family members visit you? [1=Yes 2=No 3=N/A: No family to visit]

87. Have you taken (CHILD) with you to visit relatives/family members? [1=Yes 2=No 3=N/A: No

family to visit]

88. Have you visited friends with (CHILD)? [1=Yes 2=No 3=Not applicable]

89. Have you taken (CHILD) shopping with you? [1=Yes 2=No 3=Not applicable]

90. Have you taken (CHILD) with you to a religious service or religious event? [1=Yes 2=No 3=N/A:

Not religious]

91. Since (CHILD) was born, how often have you talked with (CHILD)’s mother about (CHILD)?

[1=Never 2=Once or twice 3=A few times a month 4=A few times a week 5=Every day or almost

every day]

92. How do important decisions about (CHILD)’s care get made? [1=You make most of the im-

portant decisions 2=You and (CHILD)’s mother make most of the important decisions together

3=(CHILD)’s mother makes most of the important decisions 4=Someone else makes most of the

important decisions (If someone else) Specify who:___]

Who made each of the following decisions about (CHILD)’s care? Was it “you who decided”; “you
and (CHILD)’s mother who decided together”; “(CHILD)’s mother who decided”; or “someone else
who decided”?

93. Deciding what (CHILD)’s name would be?

94. Deciding when (CHILD) would start eating solid foods? [5=N/A: (CHILD) is not eating solid

foods yet]

95. Deciding when (CHILD) needs to be taken to the clinic or doctor?
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96. When (CHILD) needs to be taken to the medical clinic or doctor, who usually takes (him/her)?

Is it. . . [1=You who usually takes (him/her) 2=(CHILD)’s mother who usually takes (him/her)

3=You and (CHILD)’s mother who usually take (him/her) together 4=Sometimes you who takes

(him/her) and sometimes (CHILD)’s mother who takes (him/her) 5=Someone who else usually

takes (him/her) (If someone else) Specify who:___]

97. When (CHILD) is ill, who usually cares for (him/her)? (By "care" I mean things like giv-

ing (him/her) medicine, soothing (him/her), and putting (him/her) to sleep). Is it. . . [1=You

who usually cares for (him/her) 2=(CHILD)’s mother who usually cares for (him/her) 3=You

and (CHILD)’s mother who usually care for (him/her) together 4=Sometimes you who cares for

(him/her) and sometimes (CHILD)’s mother who cares for (him/her) 5=Someone else who usually

cares for (him/her) (If someone else) Specify who:___]

98. How do you and (CHILD)’s mother share expenses for (CHILD)? [1=You and (CHILD)’s mother

share half/half 2=You pay most 3=She pays most 4=Someone else pays most (If someone else)

Specify who:___]

Since child was born, who has mainly paid for each of the following items for (CHILD)? Was it
“mainly you”; “mainly (CHILD)’s mother”; both you and (CHILD)’s mother equally”; or “mainly
someone else”?

99. Child care items like nappies and wet-wipes? [5=Not applicable]

100. Clothing? [5=Not applicable]

101. Toys or presents? [5=Not applicable]

102. Medicines? [5=Not applicable]

103. Food for the household? [5=Not applicable]

Since (CHILD) was born, how often have you done the following activities in the house where
(CHILD) lives? Was it “every day or almost every day”; “a few times a week”; “once or twice”;
or “never”?

104. Cooked a meal for the members of the household?

105. Repaired something in the house that was damaged or broken?

106. Washed the dishes or cooking pots?

107. Cleaned or tidied the house?

108. Washed clothes for members of the household?

Thinking of your experience as a father for (CHILD) since (CHILD) was born, please rate how good
a job you think you did as a father on each of the items listed below.
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109. Giving (CHILD)’s mother encouragement and emotional support [1=Excellent 2=Very good 3=Good

4=Fair 5=Poor 6=Very poor 77=Refused to answer]

110. Cooperating with (CHILD)’s mother in raising (CHILD) [1=Excellent 2=Very good 3=Good

4=Fair 5=Poor 6=Very poor 77=Refused to answer]

111. Providing (CHILD)’s basic needs (food, clothing, shelter, and health care) [1=Excellent 2=Very

good 3=Good 4=Fair 5=Poor 6=Very poor 77=Refused to answer]

112. Accepting responsibility for the financial support of (CHILD) [1=Excellent 2=Very good 3=Good

4=Fair 5=Poor 6=Very poor 77=Refused to answer]

113. Thinking of the coming years, how much do YOU want to be involved in raising (CHILD)? Would

you say. . . [1=A lot 2=A little 3=Not very much 4=Not at all]

114. And, how much do you think (CHILD’s) mother wants you to be involved in raising (CHILD)?

Would you say. . . [1=A lot 2=A little 3=Not very much 4=Not at all 77=Don’t know]

Read the paragraph to the father then ask him to answer each question :
No matter how well a couple gets along, there are times when they disagree or fight. Couples

also have many different ways of trying to settle their differences. I am going to ask you about a few
things that might have happened when you and (CHILD)’s mother disagreed. How many times did
you do each of the following things in the past 3 months, and how many times did (CHILD)’s mother
do them in the past 3 months:

[1=Once in the past three months 2=Twice in the past three months 3=Three to Five times in the past

three months 4=Six to Ten times in the past three months 5=Eleven to 20 times in the past three months

6=More than 20 times in the past three months 7=Not in the past three months but this did happen before

8=This has never happened ]

(Ask the father to guess the number of times, then select the corresponding response. If the father

does not know, prompt him using the pre-defined response.)

115. You showed (CHILD)’s mother you cared even though you disagreed

116. (CHILD)’s mother showed care for you even though you disagreed

117. You explained your side of a disagreement to (CHILD)’s mother

118. (CHILD)’s mother explained her side of a disagreement to you

119. You insulted or swore at (CHILD)’s mother

120. (CHILD)’s mother did this to you

121. You showed respect for (CHILD)’s mother’s feelings about an issue

122. (CHILD)’s mother showed respect for your feelings about an issue
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123. You punched or hit (CHILD)’s mother with something that could hurt

124. (CHILD)’s mother did this to you

125. You said you were sure you could work out a problem

126. (CHILD)’s mother was sure you could work it out

127. You suggested a compromise to a disagreement

128. (CHILD)’s mother did this to you

129. You threatened to hit or throw something at (CHILD)’s mother

130. (CHILD)’s mother did this to you

131. You agreed to try a solution to a disagreement (CHILD)’s mother suggested

132. (CHILD)’s mother agreed to try a solution you suggested

I would like to ask you some questions about your experiences with your father.

133. Was your biological father alive when you were a child? (By "child" I mean when you were

between 2 years old and 12 years old) [1=Yes 2=No] (If “No”, skip to Q138)

134. In general, how often did you see your biological father when you were a child? [1=Every day

or almost every day 2=A few times a week 3=A few times a month 4=A few times a year 5=Less

than a few times a year but I did see him rarely 6=I never saw him as a child]

135. Now thinking about when you were a teenager, was your biological father alive? (By "teenager"

I mean when you were between 13 years old and 21 years old) [1=Yes 2=No] (If “No”, skip the

next question - Q136)

136. In general, how often did you see your biological father when you were a teenager? [1=Every day

or almost every day 2=A few times a week 3=A few times a month 4=A few times a year 5=Less

than a few times a year but I did see him rarely 6=I never saw him as a teenager]

(Check Q134. If response is “I never saw him as a child”, skip to Q138)

137. Overall, how would you describe the general quality of your relationship with your biological

father while you were growing up? (that is, when you were between 2 years old and 21 years

old?) [1=Excellent 2=Good 3=Fair 4=Poor]

138. Was there another man in your life who was like a father to you when you were growing up? (that

is, between when you were 2 years old and 21 years old?) [1=Yes 2=No] (If “No”, skip to Q142)

139. Who was this person? Record in man’s own words:___

140. What did this person do that made him "like a father" to you? Record in man’s own words:___
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141. Overall, how would you describe the general quality of your relationship with the man who was

like a father to you while you were growing up? (that is, when you were between 2 years old and

21 years old?) [1=Excellent 2=Good 3=Fair 4=Poor]

Now I would like to ask you some questions about your experiences with your mother.

142. Was your biological (or birth) mother alive when you were a child? (By "child" I mean when you

were between 2 years old and 12 years old) [1=Yes 2=No] (If “No”, skip to Q147)

143. In general, how often did you see your biological (or birth) mother when you were a child?

[1=Every day or almost every day 2=A few times a week 3=A few times a month 4=A few times

a year 5=Less than a few times a year but I did see her rarely 6=I never saw her as a child]

144. Now thinking about when you were a teenager, was your biological mother alive? (By "teenager"

I mean when you were between 13 years old and 21 years old) [1=Yes 2=No] (If “No”, skip next

question - Q145)

145. In general, how often did you see your biological mother when you were a teenager? [1=Every

day or almost every day 2=A few times a week 3=A few times a month 4=A few times a year

5=Less than a few times a year but I did see her rarely 6=I never saw her as a teenager]

(Check Q143. If response is “I never saw her as a child”, skip to Q147)

146. Overall, how would you describe the general quality of your relationship with your biological

mother while you were growing up? (that is, when you were between 2 years old and 21 years

old?) [1=Excellent 2=Good 3=Fair 4=Poor]

147. Was there another woman in your life who was like a mother to you when you were growing up?

(that is, between when you were 2 years old and 21 years old?) [1=Yes 2=No] (If “No”, skip to

Q151)

148. Who was this person? Record in man’s own words:___

149. What did this person do that made her "like a mother" to you? Record in man’s own words:___

150. Overall, how would you describe the general quality of your relationship with the woman who

was like a mother to you while you were growing up? (that is, when you were between 2 years

old and 21 years old?) [1=Excellent 2=Good 3=Fair 4=Poor]

How much do you agree or disagree with each of the following statements:

151. It is less important for a father to spend time with his children than it is for him to provide

financially for them. [1=Strongly agree 2=Mildly agree 3=Mildly disagree 4=Strongly disagree

77=Don’t know]
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152. One of the most important things a father can do for his children is to give their mother encour-

agement and emotional support [1=Strongly agree 2=Mildly agree 3=Mildly disagree 4=Strongly

disagree 77=Don’t know]

153. A father should be as heavily involved as the mother in the care of their children (doing things

like dressing and cleaning the children and changing their nappies) [1=Strongly agree 2=Mildly

agree 3=Mildly disagree 4=Strongly disagree 77=Don’t know]

154. The father more than the mother should be the one to teach their children "right" from "wrong"

[1=Strongly agree 2=Mildly agree 3=Mildly disagree 4=Strongly disagree 77=Don’t know]

155. A father must make sure his children are safe and protected [1=Strongly agree 2=Mildly agree

3=Mildly disagree 4=Strongly disagree 77=Don’t know]

156. It is difficult for men to express affectionate feelings toward babies. (By "expressing affectionate

feelings" I mean doing things like kissing and hugging the baby.) [1=Strongly agree 2=Mildly

agree 3=Mildly disagree 4=Strongly disagree 77=Don’t know]

That is the end of the questionnaire. Thank you for taking the time to complete it with me. We would
like to contact you again for the next questionnaire in about 3 and a half months time.

B.5 Reasons for father’s non-participation in the MIHS fathering
sub-study

Table B.4: Frequency distribution of reasons for father’s non-participation; MIHS Fathering sub-study,
2012-13.

Reason for non-participation n %

Mother did not want father to participate 21 19.6
Mother did not have father’s telephone number 5 4.7
Unable to make contact with father 16 15.0
Father did not want to participate:

No reason given 19 17.8
Was not interested in the study 1 0.9
Denied paternity of the infant 7 6.5
Too busy to participate 12 11.2
Refused because he was not living in Cape Town 1 0.9

Father continued to delay enrolment 9 8.4
Father enrolled but continued to delay first study visit 16 15.0

Total 107 100.0
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B.6. Description of cohort with complete follow-up to 6 months

B.6 Description of cohort with complete follow-up to 6 months

Table B.5 presents descriptive statistics for sociodemographic and health variables reported by mothers

at enrolment and 2 weeks for the cohort who had complete follow-up to 6 months. P-values are from

Pearson chi-square tests and Wilcoxon rank-sum tests, and demonstrate that there were no significant

differences between this group and the complete cohort at the 2-week visit.

Table B.5: Descriptive statistics for cohort with complete follow-up to 6 months (N=109), maternal
report at enrolment and 2-week visit: MIHS Fathering Sub-study, 2012-13

n % p-value

FATHER’S CHARACTERISTICS

Age (years) 0.950

18-19 0 0.0

20-24 16 14.7

25-29 28 25.7

30-34 28 25.7

35-39 17 15.6

40-44 12 11.0

45+ 1 0.9

Don’t know 7 6.4

Population group 0.691

Black 97 89.0

Coloured 12 11.0

First language 0.869

Afrikaans 12 11.0

Xhosa 71 65.1

Other African 23 21.1

Other non-African 3 2.8

Educational attainment 0.974

Completed primary or less 7 6.4

1 year of secondary 5 4.6

2 years of secondary 12 11.0

3 years of secondary 13 11.9

4 years of secondary 17 15.6

Completed secondary 34 31.2

Some post-secondary 6 5.5

Don’t know/Missing 15 13.8

Continued on next page
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B.6. Description of cohort with complete follow-up to 6 months

n % p-value

Employment status 0.840

Worked in last week 88 80.7

No work in last week, worked in last year 7 6.4

No work in last year 13 11.9

Days worked per week, median (IQR) 5 (5-6) 0.662

Don’t know/Missing 18 16.5

Months worked last year, median (IQR) 12 (8-12) 0.676

Don’t know/Missing 16 14.7

Median monthly earnings, thousand Rands (IQR) 2.8 (2.0-4.0) 0.992

Don’t know/Missing 49 45.0

Has long-standing, work-limiting illness 7 6.4 0.955

HIV status 0.964

Infected 19 17.4

Uninfected 43 39.5

Not tested 33 30.3

Don’t know/Refused 14 12.8

Number of children 0.801

1 31 28.4

2 42 38.5

3+ 35 32.1

Has children with other women 0.915

Yes 47 43.1

No 29 26.6

N.A. (only 1 child) 31 28.4

Residing with study infant at 2-wk visit 63 57.8 0.977

Continued on next page
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B.6. Description of cohort with complete follow-up to 6 months

n % p-value

MOTHER’S CHARACTERISTICS

Mother’s age (years) 0.963

18-19 10 9.2

20-24 34 31.2

25-29 31 28.4

30-34 20 18.4

35-39 10 9.2

40-44 4 3.7

45+ 0 0.0

Mother’s educational attainment 0.983

Completed primary or less 6 5.5

1 year of secondary 5 4.6

2 years of secondary 9 8.3

3 years of secondary 17 15.6

4 years of secondary 31 28.4

Completed secondary/some post-secondary 41 37.6

Mother is HIV-infected 57 52.3 0.932

Mother worked in year prior to delivery 49 45.0 0.712

Mother’s median monthly income, thousand Rands (IQR) 1.0 (0.3-2.2) 0.940

CHILD CHARACTERISTICS

Sex 0.874

Female 58 53.2

Male 51 46.8

Pregnancy was planned 29 26.6 0.506

RELATIONSHIP CHARACTERISTICS

Living with mother at conception 61 56.0 0.897

Relationship with mother at 2-wk visit 0.973

Married 31 28.4

Exclusive couple (not married) 62 56.9

Non-exclusive or casual relationship 3 2.8

No longer seeing mother/only seeing mother about the infant 12 11.0

Continued on next page
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B.6. Description of cohort with complete follow-up to 6 months

n % p-value

Time known mother at 2-wk visit 0.746

≤1 year 15 13.8

2-4 years 44 40.4

≥5 years 49 45.0

Father used negotiation to resolve conflict, past 3 mo.§ 93 85.3 0.777

Father insulted or threatened mother, past 3 mo. 21 19.3 0.117

Father hit mother, past 3 mo. 6 6.4 0.076

INFANT’S HOUSEHOLD CHARACTERISTICS

Number of children 0.678

1 32 29.4

2-3 43 39.5

4+ 34 31.2

Living with grandparents 25 22.9 0.985

Living with mother’s adult siblings 24 22.0 0.805

Note: IQR=InterQuartile Range; wk=week; mo.=months. P-values are from Pearson’s

chi-squared tests (categorical variables) and Wilcoxon rank-sum tests (continuous variables)

comparing characteristics of participants who completed all three study visits to the total

cohort at the 2-week visit.
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B.7 Additional IRT findings

In this section we present additional findings from our IRT analyses. The findings are separated into

subsections by the latent trait being modelled.

B.7.1 Additional findings: Direct Caregiving trait

Figures B.1 to B.6 depict the Category Characteristic Curves and Category Response Curves for the

Soothed, Sleep, Talked, Night, Walk, and Diaper items included in the model for the Direct Caregiving

trait.

(a) (b)

Figure B.1: Category characteristic curves (a) and Category Response Curves (b) for Soothed item in
the IRT model for the Direct Caregiving trait.
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B.7. Additional IRT findings

(a) (b)

Figure B.2: Category characteristic curves (a) and Category Response Curves (b) for Sleep item in the
IRT model for the Direct Caregiving trait.

(a) (b)

Figure B.3: Category characteristic curves (a) and Category Response Curves (b) for Talked item in the
IRT model for the Direct Caregiving trait.
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B.7. Additional IRT findings

(a) (b)

Figure B.4: Category characteristic curves (a) and Category Response Curves (b) for Night item in the
IRT model for the Direct Caregiving trait.

(a) (b)

Figure B.5: Category characteristic curves (a) and Category Response Curves (b) for Walk item in the
IRT model for the Direct Caregiving trait.
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B.7. Additional IRT findings

(a) (b)

Figure B.6: Category characteristic curves (a) and Category Response Curves (b) for Diaper item in the
IRT model for the Direct Caregiving trait.

B.7.2 Additional findings: Accessibility trait

Category Characteristic Curves and Category Response Curves for the Spent hr. and Looked after alone

items in the Accessibility trait IRT model are shown in figures B.7 (page 283) and B.8 (page 284),

respectively.

(a) (b)

Figure B.7: Category characteristic curves (a) and Category Response Curves (b) for item measuring
the number of days the father spends an hour or more with the infant in an average week (Spent hr.) in
the IRT model for the Accessibility trait.
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B.7. Additional IRT findings

(a) (b)

Figure B.8: Category characteristic curves (a) and Category Response Curves (b) for Looked after alone
item in the IRT model for the Accessibility trait.
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B.7. Additional IRT findings

B.7.3 Additional findings: Responsibility trait

Figure B.9 depicts the percentage distributions of mothers’ responses to the dichotomized Responsibility

items, measured at 2 weeks.

Figure B.9: Percentage distribution of whether father had primary responsibility for child’s care by item,
maternal report at 2-week visit (n=178); MIHS Fathering Sub-study, 2012-13
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B.7. Additional IRT findings

B.7.4 Additional findings: Material Provisioning trait

Figure B.10 depicts the percentage distributions of mothers’ responses to the dichotomized Material

Provisioning items, measured at 2 weeks.

Figure B.10: Percentage distribution of whether father was the primary provider for child’s material
needs by item, maternal report at 2-week visit (n=178); MIHS Fathering Sub-study, 2012-13
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B.8. Results of sensitivity analysis comparing fathering practices of co-resident. . .

B.7.5 Additional findings: Practical Support for Mother trait

Figures B.11 to B.14 depict the Category Characteristic Curves and Category Response Curves for

the Tidying, Cooking, Laundry, and Repairs items included in the model for the Practical Support for

Mother trait.

(a) (b)

Figure B.11: Category characteristic curves (a) and Category Response Curves (b) for Tidying item in
the IRT model for the Practical Support for Mother trait.

B.8 Results of sensitivity analysis comparing fathering practices of
co-resident and non-co-resident fathers after excluding fathers who
were no longer seeing the mother

Figures B.15 to B.20 show frequency distributions for the fathering items stratified by whether the father

was living with the infant at 2 weeks among a sub-sample of the MIHS fathering sub-study cohort that

excludes (n=16) fathers who were no longer seeing the mother.
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B.8. Results of sensitivity analysis comparing fathering practices of co-resident. . .

(a) (b)

Figure B.12: Category characteristic curves (a) and Category Response Curves (b) for Cooking item in
the IRT model for the Practical Support for Mother trait.

(a) (b)

Figure B.13: Category characteristic curves (a) and Category Response Curves (b) for Laundry item in
the IRT model for the Practical Support for Mother trait.
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B.8. Results of sensitivity analysis comparing fathering practices of co-resident. . .

(a) (b)

Figure B.14: Category characteristic curves (a) and Category Response Curves (b) for Repairs item in
the IRT model for the Practical Support for Mother trait.
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B.8. Results of sensitivity analysis comparing fathering practices of co-resident. . .

Figure B.15: Percentage distribution of father’s frequency of involvement in Direct Caregiving by
item and whether he was living with his infant, excluding fathers who were no longer seeing the mother
(n=16), maternal report at 2-week visit: MIHS Fathering Sub-study, 2012-13.

Walk - Frequency father took infant for a walk since birth
Diaper - Frequency father changed infant’s diaper since birth
Sang - Frequency father sang songs or nursery rhymes to infant since birth
Night - Frequency father got up with infant when she/he woke up at night since birth
Sleep - Frequency father put infant to sleep since birth
Talked - Frequency father talked to infant since birth
Soothed - Frequency father soothed infant when she/he was upset since birth
Held - Frequency father held infant since birth
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(a) (b)

Figure B.16: Percentage distribution of father’s Accessibility by item and whether he was living with his infant for binary items (a) and ordinal items
(b), excluding fathers who were no longer seeing the mother (n=16), maternal report at 2-week visit: MIHS Fathering Sub-study, 2012-13.

Non-work morning - On days when he does not work, father usually spends an hour or more with infant in the morning
Non-work afterno - On days when he does not work, father usually spends an hour or more with infant in the afternoon
Non-work alone - On days when he does not work, father usually spends a full hour or more alone with infant
Looked after alone - How often father looked after infant while mother did other things since birth
Spent >=1 hr. w/ infant - Number of days father spends an hour or more with infant in an average week291



B.8. Results of sensitivity analysis comparing fathering practices of co-resident. . .

Figure B.17: Percentage distribution of person with primary Responsibility for infant’s care by item
and whether father and infant were living together, excluding fathers who were no longer seeing the
mother (n=16), maternal report at 2-week visit: MIHS Fathering Sub-study, 2012-13.

Decided name - Person who decided what infant’s name would be
Imp. care decisio - Person who makes important decisions about infant’s care
Cares when ill - Person who usually cares for infant when she/he is ill
Dec. clinic visits - Person who decides when infant needs to be taken to clinic or doctor
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B.8. Results of sensitivity analysis comparing fathering practices of co-resident. . .

Figure B.18: Percentage distribution of frequency father talked with mother about the infant stratified
by whether he was living with his infant, excluding fathers who were no longer seeing the mother
(n=16), maternal report at 2-week visit: MIHS Fathering Sub-study, 2012-13.

Discussed infant with mother - Frequency father talked with mother about infant since birth
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B.8. Results of sensitivity analysis comparing fathering practices of co-resident. . .

Figure B.19: Percentage distribution of person who provides for the infant’s material needs (Material
Provisioning) by item and whether father and infant were living together, excluding fathers who were
no longer seeing the mother (n=16), maternal report at 2-week visit: MIHS Fathering Sub-study,
2012-13.

HH Food - Person who mainly paid for food for the infant’s household since birth
Expenses - How expenses for infant are shared
Care items - Person who mainly paid for child care items (like diapers or wet wipes) since birth
Clothes - Person who mainly paid for infant’s clothing since birth
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B.8. Results of sensitivity analysis comparing fathering practices of co-resident. . .

Figure B.20: Percentage distribution of father’s frequency of giving Practical Support to Mother by
item and whether he was living with his infant, excluding fathers who were no longer seeing the mother
(n=16), maternal report at 2-week visit: MIHS Fathering Sub-study, 2012-13.

Laundry - How often father washed clothes for members of infant’s household since infant’s
birth
Cooking - How often father cooked a meal for the members of infant’s household since infant’s birth
Tidying - How often father cleaned or tidied the house since infant’s birth
Repairs - How often father repaired something in the house that was damaged or broken since infant’s
birth
Dishes - How often father washed the dishes or cooking pots since infant’s birth
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