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A B S T R A C T   

Extensive research has indicated food insecurity to be associated with depressive symptoms, both of which have 
been indicated to increase globally during the COVID-19 pandemic. Few studies, however, have made use of 
nationally representative and longitudinal data to investigate this relationship, making causal claims difficult. In 
South Africa (SA), as with other low- and middle-income contexts, population-based studies have generally 
focused on mothers during the perinatal period and other vulnerable groups. This study made use of Cross- 
Lagged Dynamic Panel Models to examine the relationship between household food insecurity and the depres-
sive symptoms of adults across three waves of the National Income Dynamics Survey–Coronavirus Rapid Mobile 
Survey (NIDS-CRAM) study collected in 2020 and 2021, a dataset nationally representative of all adults in SA in 
2017. Stratification of the sample by gender, parenthood and marital statuses allowed for the assessment of 
gender differences in family roles that might account for differential impacts of food insecurity on mental health 
outcomes. The findings of this study indicated a significant impact of food insecurity on the depressive symptoms 
of adults. Controlling for stable trait-like individual differences eliminated much of this relationship, indicating 
partial or full mediation by unobserved factors. Gender differences in food security’s association with depressive 
symptoms amongst cohabitating parents following the inclusion of individual effects provided support for a 
gendered role response. These findings provide further evidence of the complex interactions between sex, gender 
and health.   

1. Introduction 

The global COVID-19 pandemic has contributed significantly to an 
upward trend in food insecurity: Between 2019 and 2020, moderate and 
severe food insecurity rose by as much as it had in the previous five years 
combined (UNICEF, 2021). Here, food insecurity (FI) is defined as a 
limited or uncertain access to the quantity and quality of food necessary 
for active healthy lives or being unable to procure food through socially 
acceptable means (Anderson, 1990). The Food and Agriculture Orga-
nization (FAO) of the United Nations put the number of people going 
hungry globally in 2020 between 720 and 811 million, of which roughly 
15% could be classified as chronically hungry. This represents an in-
crease of 118 million when compared to 2019 (O et al., 2020). 

In 2019, 15% of South African (SA) households reported running out 
of money to buy food over the past year. Research by Van der Berg and 
colleagues (Van der Berg et al., 2021) showed that in the initial months 
of the pandemic in SA, the rate of households reporting running out of 
money to buy food had risen steeply 47%, and rates of adult and child 
hunger had doubled to 15–21%. It was further indicated that more than 

a year after the pandemic was first declared, rates of FI in SA have not 
declined, and are significantly higher amongst households with 
children. 

Global rates of depressive symptomology and psychological distress 
have similarly risen during the pandemic, particularly at its onset. A 
cross-country study of mental health outcomes amongst a sample of 
respondents predominantly from Europe, North Africa and Western Asia 
reported depressive symptom prevalence of 17.5% in April 2020 
(Ammar et al., 2020), representing a 136% increase from pre-COVID 
levels. Nationally representative analyses of psychological responses 
during the early stages of the pandemic in China (Wang et al., 2020; 
Huang and Zhao, 2020) and Italy (Rossi et al., 2020), two of the initially 
worst hit nations, indicated similar prevalence of 16.5–20.1%. Nation-
ally representative estimates for the United States (US) indicated a more 
than three-fold increase in depressive symptom prevalence between 
2018 and 2020 (McGinty et al., 2020). 

Data on the mental health consequences of COVID-19 in low- and 
middle-income countries (LMICs) has been, apart from China, rather 
limited, and in many cases neither population-based nor nationally 
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representative. One of the few population-based studies of mental health 
responses in LMICs comes from Bangladesh (Newman, 2013), in which it 
was estimated that depressive symptom prevalence had increased from 
25.3% pre-COVID (Mamun et al., 2021) to 33% in April 2020. A third of 
SA adults were similarly found to self-report depressive symptoms 
during the first three weeks of SA’s hard lockdown (Human Sciences 
Research C, 2020). This can be compared to a pre-COVID (2017) esti-
mate of 17% (Posel et al., 2021). Analysis of nationally representative 
data collected during the COVID-19 pandemic revealed that 24–29% of 
SA adults continued to demonstrate high levels of depressive symptoms 
at any time between July 2020 and May 2021, and at least half of SA 
adults had experienced depressive symptoms ever since the pandemic’s 
onset (Hunt et al., 2021). 

A growing empirical literature in both developed and developing 
country contexts has demonstrated FI to be a factor associated with 
greater depressive symptomology, independent of other well- 
documented risk factors such as poverty and low socioeconomic status 
(Wu and Schimmele, 2005; Weaver and Hadley, 2009; Jones, 2017; 
Joseph et al., 2021). This association has been established in adult 
populations (Sorsdahl et al., 2011; Martin et al., 2016; Allen et al., 2018; 
Perkins et al., 2018a), adolescent populations (Jebena et al., 2016; Rani 
et al., 2018; Fertig, 2019; Jesson et al., 2021), as well as amongst 
vulnerable groups (Normen et al., 2005; Maharaj et al., 2017). 

The impact of FI on the psychological distress of adults is not well 
established in SA, and most studies have focused on relatively small, 
non-representative samples such as women during the perinatal period 
(Zar et al., 2019; Garman et al., 2019; Abrahams et al., 2018) and 
informal women workers with young children (Horwood et al., 2021). 
The consistency with which households, particularly those with children 
as residents, experience FI in SA, and the significant increase in rates of 
food insecurity, hunger, and depressive symptoms during the COVID-19 
pandemic, demands a more systematic understanding of the pathways 
linking these outcomes. Therefore, this paper aims to build on the 
limited evidence on the relations between FI and depressive symptoms 
during the COVID-19 pandemic from the Global South using the case of 
South Africa. This association will be tested whilst controlling for con-
founding by sociodemographic factors known to determine food inse-
curity and depressive symptomology. 

This study further aims to fill important gaps within the existing 
literature on gender differences in this relationship through considering 
the gender norms associated with and signified by marital and parental 
statuses (Ciciurkaite and Brown, 2018). Reductionist explanations for 
gender differences in depressive symptom prevalence tend to point to-
wards singular causal biological and genetic factors, such as female 
hormones (Quinones, 2001) and hereditability (Kendler et al., 2001), as 
responsible. However, this tends to discount environmental contributors 
and the complex social experiences of men and women (Chonody and 
Siebert, 2008). Gender is not simply an artificact of biology but socially 
constructed and distinguished by “relationally defined social practice 
[s]” (Hatcher, 1993:108) (Hatcher, 1993). 

It is for this reason that gender theory posits gender — defined as the 
socially constructed norms, behaviors and roles associated with men and 
women — to be the primary determinant of individual behavior in 
families (Ferree, 1990). Therefore, rather than adopting a sex differ-
ences approach that simply focuses on overall rates of depressive 
symptoms in men and women, this study adopts a gender theory 
approach that considers the social circumstances in which food insecu-
rity has the greatest psychological impact for different men and women. 
This will assist in creating interventions targeted at individuals most 
affected by food FI and, consequently, most in need of assistance. 

All but one of the handful of studies investigating gender differences 
in the food-security-depression relationship emanate from the Global 
North, and all are cross-sectional in nature (Wu and Schimmele, 2005; 
Ciciurkaite and Brown, 2018; Carter et al., 2011; Tseng et al., 2017; Lee 
et al., 2020a; Perkins et al., 2018b). The evidence indicates that both 
men and women are psychologically affected by FI, with some 

differences in the relative size of this relationship. To the best of the 
author’s knowledge, only the studies of Ciciurkaite and Brown (2018) 
and Lee and colleagues (Lee et al., 2020a) take account of the in-
teractions between gendered status roles and food insecurity in deter-
mining mental health outcomes. 

Linear and non-linear regression techniques that do not fully deal 
with issues of omitted variables and causal direction are predominantly 
used for determining the FI-psychological-distress relationship. When 
panel data is available, the Cross-Lagged Panel Model (CLPM) has 
proven to be the most popular as it is able to investigate reciprocal in-
fluences between FI and depressive symptoms, as well as control for 
temporal stability in these variables (Biesanz and Hoyle, 2012). How-
ever, much criticism has been targeted at the CLPM, particularly for its 
inability to deal with omitted variable bias and separate out within- and 
between-person effects (Hamaker et al., 2015). Specifically, CLPM as-
sumes that every person varies around a common group average in each 
of the covariates, when in reality “individuals [can] fluctuate around a 
person-specific mean that is higher for some individuals than for others” 
(Mund et al., 2019:4) (Mund and Nestler, 2019). Failure to account for 
these stable individual differences means that within- and 
between-person effects are conflated, leading to spurious findings 
(Hamaker et al., 2015; Berry and Willoughby, 2017). 

The final, and possibly most important aim of this study, then, is to 
not only confirm existing findings on gender differences in FIs associa-
tion with depressive symptomology, but to also determine whether the 
estimated relationships are robust to the inclusion of individual effects 
that capture, for example, differences in attitudes towards gender, social 
role beliefs, personality traits such as neuroticism, and masculinity/ 
femininity self-constructions that could account for differences in the 
psychological impact of FI. Factors such as these have been indicated to 
correlate significantly with the depressive symptoms of women and men 
(Wupperman and Neumann, 2006; Addis, 2008; Thomeer et al., 2013), 
as well as with markers of poverty and socioeconomic status (Kågesten 
et al., 2016; Heise et al., 2019; Hatcher et al., 2019; Gibbs et al., 2018). 
This is achieved using data from a nationally representative, repeated 
cross-sectional survey together with a Fixed Effects Cross-Lagged Dy-
namic Panel method (Allison et al., 2017) that not only addresses issues 
of unobserved heterogeneity and simultaneity, but also problems of 
incidental parameters and the treatment of initial conditions that are 
common to dynamic panel models. 

In the section that follows, several competing theories and hypoth-
eses that link depressive symptoms and food insecurity to gender and its 
intersection with family roles are discussed and used to frame the hy-
potheses to be tested. 

2. Food insecurity, psychological distress, and gender and 
family roles 

Aside from the physiological effects of acute hunger such as 
emotional regulation depletion (Kruger and Lourens, 2016), the link 
between FI and psychological distress in family context is most often 
explained through the family stress framework (Conger et al., 2002). 
Specifically, adverse events such as a loss of income and employment 
lead to household strain and interpersonal conflict and, consequently, 
stress and adverse behavioral and mental health outcomes (Gee and 
Asim, 2018; Johnson and Markowitz, 2018). 

The impact of FI on the psychological health of mothers has been of 
primary interest in empirical research, with little attention paid to 
paternal mental health (Tseng et al., 2017; Myers, 2020). This focus is 
conceivably because the burden of domestic responsibilities falls 
disproportionately on mothers and other female caregivers (Sevilla and 
Smith, 2020; Zamarro and Prados, 2021), and therefore women may be 
generally considered to be disproportionately impacted by stressors 
linked to providing for the physical and emotional needs of one’s family 
(Simon, 1995). Furthermore — and perhaps relatedly — women have 
been indicated to report higher internalized indicators of psychological 
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distress such as depressive symptoms than do men (McDonough and 
Walters, 2001). Men, conversely, have been shown to express psycho-
logical distress through greater substance abuse, anger, and somatic 
symptoms (Brown and Richman, 2012; Pollack et al., 1998; Leimkühler 
et al., 2007), and are less likely to make use of mental health services 
when experiencing depressive symptoms (Cleary, 2005; Addis and 
Mahalik, 2003), which is implicated in higher rates of suicide amongst 
men (Cleary, 2012). 

The gendered response framework (Morrow and Nolen-Hoeksema, 
1990) hypothesizes differences in socialization and life experiences 
that inform individuals’ self-concept as responsible for the difference 
with which psychological distress manifests in men and women. For 
example, higher depressive symptomology amongst women parallels 
with a greater tendency amongst women to engage in ruminative re-
sponses, defined as persistent thoughts focusing on depressive symptoms 
and possible causes (Butler and Nolen-Hoeksema, 1994). Alignment to 
and failure to meet masculine ideals (e.g. traditional breadwinner and 
provider roles) have been shown to trigger externalizing problems and 
unhealthy coping (e.g. substance abuse), prompting suicidal ideation 
(Brownhill et al., 2005; Oliffe et al., 2012). Research focusing on men’s 
help-seeking behavior has indicated a lower likelihood of seeking help to 
be related to conformity to masculine role norms and fear of rejection 
from significant others, as well as perceptions that the problem is 
non-normative and might be central to one’s character or personality 
(Möller-Leimkühler, 2002). 

Similarly, gendered responses to FI can be related to the specific 
challenges that economic hardship poses for men and women, many of 
which are tied to gendered roles in parenthood and marriage. Gender 
norms, roles, and behaviors, and by extension the “family identity”, are 
continually challenged and reformed. This is evidenced by women’s use 
of other women to care for their children, increased participation of 
women in the labor market, changing technologies that allow for women 
to be “fathers”, as well as changing expectations of contemporary 
fatherhood (Sharp, 2010). However, even though there is no universal 
form of masculinity or femininity that can be applied to all societies at 
all times, the cultural pressures of hegemony mean that domestic duties 
do not yet fit within contemporary notions of masculinity. As such, care 
and household work continue to be interpreted as subordinate to 
financial provider roles, and therefore fall outside of masculine ideals 
(Connell, 1987; Coltrane, 2000). 

According to social control theory (Durkheim, 1897/1951; Umberson, 
1987), relationships and social bonds can regulate risky or unhealthy 
behavior. For example, cohabitation with a spouse or partner can pro-
vide a buffer against the negative effect of social stressors on mental 
health through the monitoring of healthy and unhealthy behaviors, as 
well as provide emotional and social support (Umberson, 1992; 
Umberson et al., 2013). Empirical evidence has found support for a 
positive effect of marriage on the psychological wellbeing of both men 
and women (Wu and Schimmele, 2005; Ciciurkaite and Brown, 2018; 
Lee et al., 2020a; Ross and Mirowsky, 1989; Brown, 2000), as well as 
indicated it to moderate the impact of social stressors on psychological 
distress (Dooley et al., 2000; Bierman, 2009). Social control theory, 
then, supports a role for gender norms in influencing the cushioning 
effect of marriage on individual mental health. 

In the context of FI specifically, it is expected that women, in the role 
of primary caregiver and nurturer, are more likely to take on the burden 
of sacrificing their own nutritional needs and shielding their family from 
hunger when faced with food insecurity (Dinour et al., 2007), leading to 
increased stress (McIntyre et al., 2003; Olson, 2005). There are, then, 
arguably greater benefits from marriage and cohabitation for men than 
for women under adverse circumstances, as the latter group is more 
likely to monitor and regulate the health behaviors of the former. 
Numerous studies have found empirical evidence in support of a lower 
prevalence of depressive symptoms amongst married men compared to 
married women (Umberson et al., 2010; Grundström et al., 2021). Other 
research has suggested that masculine ideals assist men in masking their 

emotional expression and depression from public view through a reli-
ance on female partners for emotional support in private (Coen et al., 
2013). 

Several studies have investigated whether the influence of marital 
status on psychological distress changes by experiences of FI. Hanson 
et al. (2007) find significantly higher levels of obesity linked to the 
consumption of calorically dense, nutritionally sparse foods amongst 
married women in food insecure households when compared to their 
unmarried and/or food secure counterparts. This, they argue, suggests a 
privileging of husband’s nutritional needs, as no such effects were 
observed by either marital or food security status amongst men. Brown 
and Circiukaite (Ciciurkaite and Brown, 2018), conversely, find no 
significant moderating effect of marriage on the impact of FI on the 
depressive symptoms of either men or women in the US, although 
marriage is predicted to provide significant protective effects against 
alcohol abuse amongst men in the context of fully and marginally food 
secure households. Lee et al. (2020b) find married Korean men to 
experience the lowest levels of perceived depression regardless of food 
security status, and significantly lower rates of depression when 
compared to their single and divorced/widowed/separated counterparts 
in food insecure contexts. 

Parenthood’s association with psychological distress is, however, 
less straightforward than that of marital status, particularly given that 
parenthood can be both burdensome and rewarding (Nomaguchi, 2012). 
It is generally held that when children are minors the costs outweigh the 
benefits, whilst the converse is true once children are in adulthood 
(Umberson et al., 2010). This is supported by research that finds the 
psychological well-being of parents to be lower than that of childless 
adults during younger adulthood and when children are young 
(Nomaguchi and Milkie, 2003). However, evidence of lower levels of 
depression and higher self-esteem amongst those with children under 5 
years old when compared to parents with children of school-going age 
has also been found (Nomaguchi, 2012). No significant differences in the 
levels of well-being amongst parents and childless adults have been 
evidenced at midlife and when children are adults (Pudrovska, 2008; 
Koropeckyj-Cox and Call, 2007). Overall, existing literature has deter-
mined that the contexts of marital status (Nomaguchi and Milkie, 2003; 
Zhang and Hayward, 2001; Kendig et al., 2007; Woo and Raley, 2005), 
gender (Tseng et al., 2017), and the timing of transition to parenthood 
can all exert important influences on the effects of parenthood on psy-
chological distress (Knoester and Eggebeen, 2006; Booth et al., 2008; 
Mirowsky and Ross, 2002). 

This ambiguity in the parenthood-psychological-distress relationship 
is somewhat removed once the research focus turns to stress factors that 
conflict with the ability to provide for children’s needs, such as work- 
family balance and FI. In general, the negative effects of child-care 
stress are greatest amongst women, and low-income and single par-
ents (Nomaguchi and Milkie, 2003; Crouter and Booth, 2014). Several 
early seminal studies concluded that the strain of the multiple roles of 
homemaker, parent and spouse placed severe demands on employed 
women, contributing to increased stress and frustration (Pearlin, 1975; 
Pearlin and Johnson, 1977). In recent decades, studies of dual-earner 
homes have found role strains to contribute to the increased psycho-
logical distress of mothers but not fathers (Nomaguchi et al., 2005), and 
that this is correlated with more traditional views of gender roles within 
the home (Goldberg and Perry-Jenkins, 2004). 

Similarly, gender norms have been shown to have important con-
sequences for psychological wellbeing in food insecure households. For 
example, gender roles and social expectations prescribe that a mother 
put the needs and well-being of her children before her own (DeVault, 
1994), which includes shielding one’s children from food insecurity and 
hunger. “Maternal deprivation” in response to an uncertain or limited 
access to food has been empirically linked to heightened stress and 
depressive symptoms amongst women (Whitaker et al., 2006; Hadley 
and Patil, 2006; Weigel et al., 2016), as well as obesity (Martin and 
Lippert, 2012). 
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Normative expectations can, however, also have consequences for 
fathers in the contexts of FI and economic hardship, as these can trigger 
perceptions of failed fatherhood and an inability to fulfill patriarchal 
roles of primary breadwinner and provider. Additionally, psychological 
distress linked to FI is further exacerbated when social stigma discour-
ages men from seeking psychological assistance, as referred to earlier. 
Wu and Schimmele (2005), for example, found that although FI was 
related to higher rates of depressive symptoms amongst women than 
men, single fathers were the most negatively impacted of all groups. 
Tseng et al. (2017) find more pronounced levels of serious psychological 
distress among fathers than mothers, which they link to perceptions of 
failure to meet one’s obligation as primary provider. 

2.1. Hypotheses 

The discussion above highlights the need to not only consider het-
erogeneous associations between FI and psychological distress by 
gender, but also that these differences may be explained by norms and 
roles that are played out in marriage and parenthood. In this regard, this 
study tests the following hypotheses: 

(1) Hypothesis 1. Women present with greater prevalence of 
depressive symptoms than men. 

(2) Hypothesis 2. Food insecurity is associated with higher depressive 
symptoms amongst both men and women. 

(3) Hypothesis 3. Cohabitating with a spouse/partner will buffer 
against the negative effects of food insecurity on depressive symptoms; 

(4) Hypothesis 4. Being a parent will augment the negative effects of 
food insecurity on depressive symptoms; 

(5) Hypothesis 5. The effect of food insecurity on the depressive 
symptoms of married/cohabitating adults will be moderated by gender; 

(6) Hypothesis 6. The effect of food insecurity on the depressive 
symptoms of parents will be moderated by gender; 

(7) Hypothesis 7. Unobserved individual trait differences such as 
gender ideologies, personality, and the externalized behaviors confound 
the relationship between food insecurity and depressive symptoms. 

These hypotheses are tested using samples of men and women that 
are stratified by family roles of parenthood and marital status. Hy-
pothesis 7 is specifically tested comparing estimates from model speci-
fications that exclude and include stable individual effects. In addition to 
the primary measures of food insecurity, parental and marital statuses, 
all analyses control for sociodemographic characteristics of race, level of 
education, the age-profile of children in the household, time spent in 
childcare responsibilities, employment status, main income source of 
the household, access to assistance with food and/or shelter from non- 
governmental organizations/churches/similar institutions and/or 
one’s community/neighborhood. 

3. Methods 

3.1. Participants 

Data for this study come from the National Income Dynamics 
Study–Coronavirus Rapid Mobile Survey (NIDS-CRAM) that aimed to 
track the socio-economic effects of the COVID-19 crisis in SA. Data is 

collected from a randomly drawn sample of adults aged 18-years and 
older, and broadly nationally representative of SA adults from 2017.1 

Data was collected using Computer Assisted Telephone Interviewing 
(CATI) in five survey rounds over a period of 12 months from May 7, 
2020 to May 11, 2021. Interviews lasted about 20 min and were con-
ducted in all 11 official languages. Realized samples at each cross- 
section ranged from 4627 to 7073 respondents, and a total of 8157 re-
spondents were surveyed at least once. The outcome of interest—adult 
reporting of depressed mood—was collected in Waves 2, 3 and 5, for 
which survey response rates were 80.2%, 68.8% and 68.2%, respec-
tively. The final analytic sample for this study comprises a balanced 
panel (across Waves 2, 3 and 5) sample of 3456 respondents, of which 
2170 are women and 1286 are men. Balanced sample weights provided 
with the data2 (weight name: w5_nc_bp_pweight_s) that correct for study 
attrition and top-up sampling were employed in all analyses. 

A post hoc power calculation based on the sub-samples of women (n 
= 2170) and men (n = 1286) living with children indicated over 99% 
power for detecting a moderate effect size (Cohen’s d; Cohen, 1988) of 
0.5 (α = 0.05) between food secure and food insecure adults. Generally, 
there is 80% power to detect a moderate effect size of 0.5 in all stratified 
samples of at least 140. Since this study makes use of SEM, the method of 
MacCullum et al. (1996) that determines the minimum sample size 
necessary to achieve adequate power for carrying out hypothesis testing 
in such models is also conducted. Given 45 model degrees of freedom, a 
minimum necessary sample size of 231 is required to achieve 80% power 
(α = 0.05). 

3.2. Measures 

Baseline (Wave 2) summary statistics of the variables employed in 
this study — stratified by gender — are presented in Table 1. Depressive 
symptomology forms the outcome variable assessed, and primary pre-
dictor variables of interest include food insecurity, gender, marital/ 
cohabitation status, and parental status. Sample descriptive statistics of 
sociodemographic characteristics that are included as additional con-
trols in the analyses are also shown. On average, women are signifi-
cantly more likely to be co-resident with a greater number of children, 
have a greater time burden of childcare, and rely on government grants 
as the main source of household income. Men, conversely, are signifi-
cantly more likely to be living with a spouse/partner, more likely to be 
employed, and report their household’s to be more dependent on labor 
market and/or business income. 

Depressive symptoms. Positive screening for depressive symptoms 
was measured in waves 2, 3 and 5 using the widely used and validated 
Patient Health Questionnaire-2 (PHQ-2) instrument (Kroenker et al., 
2009; Löwe et al., 2010). Respondents indicated how often, over the past 
two weeks, they had (1) little interest or pleasure in doing things, and (2) 
felt down, depressed, or hopeless. Responses fell on a 4-point scale: not 
at all (0), several days (1), more than half the days (2), and nearly every 
day (3). The total score—ranging from 0 to 6—is based on the sum of 
these two items. Overall, 22.3% of the study sample screened positive 
for depressive symptoms (PHQ-2 score≥3). 

Household food insecurity. Household food insecurity (FI) was 
assessed in all waves of NIDS-CRAM. Respondents were asked whether 
their household had run out of money to buy food in the previous month, 
and whether anyone in their household had gone hungry in the last 7 

1 The NIDS-CRAM sample is based on the last wave of the longitudinal Na-
tional Income Dynamic Study (NIDS) that was conducted biennially from 2008 
to in 2017. NIDS, as well as the special NIDS-CRAM survey, is conducted by the 
Southern Africa Labour and Development Research Unit (SALDRU) at the 
University of Cape Town. For more information about NIDS, visit http://www. 
nids.uct.ac.za/.  

2 For more detail on the NIDS-CRAM weighting approach, see Ingle et al. 
(2021). 
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days because there wasn’t enough food. The latter question was pro-
ceeded by an assessment of hunger occurrence on a 5-point Likert scale 
of never (0), 1 or 2 days (1), 3 or 4 days (2), almost every day (3) and 
every day (4). A categorical indicator of FI was created as follows: a fully 
food secure household was defined as one that experienced none of the 
food insecurity conditions; a marginally food secure household is one 
that reported to have run out of money for food, but had no experiences 
of hunger amongst household members3; a household with low food 
security is one that reported incidences of hunger sometimes (i.e. 1–2 
days); and finally, a household with very low food security is one in 
which more frequent occurrences of hunger (at least half of the days) 
occurred. The final two categories were combined given a small cell 
count. 

Marital status and parental status. Marital status is measured by a 
dichotomous variable indicating whether respondents resided with a 
spouse or partner at the time of data collection. Individuals are stratified 
across two categories of marital status: individuals living with a spouse/ 
partner at all time periods; and individuals not living with a spouse/ 
partner at all time periods.4 A dichotomous variable indicating whether 
or not a respondent has biological and/or legally adopted children was 
constructed from information provided in the Wave 3 questionnaire. 

Other controls. Respondents were asked about the number of chil-
dren within their household aged 6 years and younger, and 17 years and 
younger. This information was used to construct two continuous vari-
ables of the number of children aged 0–6 years and the number of 
children aged 7–17 years. Respondents were also asked about the 
number of daily hours that they spent looking after children. This 
continuous variable was constrained to a range of 0–16 h; that is, reports 
of childcare exceeding 16 h were capped at that level. Responses to the 
question of how a respondent’s household’s primary income source 
changed over the past four weeks was used to create an indicator of 
‘income increased’. A dichotomous variable of the employment status of 
the respondent (i.e. employed and not employed) and was also 
measured. Support and assistance with food and shelter were measured 
by a dichotomous indicator of whether assistance was received in the 
month prior to the interview from government, NGOs, churches and/or 
the local community. 

3.3. Analytic strategy 

The two key attractions for using panel data to make causal inference 
and infer causal direction is the ability to include lagged, endogenous 
regressors as well as control for unobserved, time-invariant character-
istics. Fixed effects methods have been popular for addressing the latter, 
whilst Cross-Lagged Panel Models (CLPM) have been widely used for 
examining causal direction. Combining the two, however, can present 
with several estimation issues, such as uncertainty regarding initial 
conditions and error terms being correlated with covariates, or “inci-
dental parameters problem” (Wooldridge, 2010). 

Cross-lagged Dynamic Panel Models (CLDPM) (Allison et al., 2017; 
Williams et al., 2018) are a relatively recent analytic approach that in-
volves the estimation of an individual-level fixed effects model using a 
structural equation modeling (SEM) framework and maximum likeli-
hood (ML). This approach deals with the incidental parameters and 
initial conditions problems by controlling for unobserved confounders 
—through the inclusion of a latent individual effect — and lagged, 
endogenous covariates (Wooldridge, 2010). A further advantage of a 
dynamic ML-SEM approach is its ability to deal with issues of simulta-
neity. Whereas fixed effects models assume strict exogeneity (Halaby, 

2004), the inclusion of lagged values of the dependent variable as a 
covariate accounts for the fact that food insecurity might be caused by 
depressive symptoms (weak exogeneity). 

Fig. 1 depicts a path diagram of the 3-wave dynamic panel model 
estimated in the current analysis. For simplicity, the model includes only 
a single exogenous time-variant variable, x (food security), and an 
endogenous dependent variable, y (depressive symptoms). x at all T are 
permitted to freely correlate with one another and with y at T0. The 
coefficients on exogenous variables, represented by B in Fig. 1, are 
constrained to be the same at all T. The latent variable Alpha, repre-
senting the “individual effect” capturing time-invariant traits, is 

Table 1 
Descriptive statistics of study sample, by gender.   

All (N =
3456) 

Women (n =
2170) 

Men (n =
1286) 

p- 
value 
diff. Mean SD Mean SD Mean SD 

Depressive 
symptoms 

1.30 1.63 1.28 1.59 1.31 1.66 .766 

Fully food secure 
(%) 

.62 .49 .59 .49 .66 .47 .005 

Marginal food 
security (%) 

.24 .42 .25 .43 .22 .41 .200 

Low/very low food 
security (%) 

.16 .37 .18 .39 .14 .35 .071 

Live with a spouse/ 
partner (%) 

.37 .48 .32 .47 .42 .49 .000 

Number of children 
0–6 years in 
household 

.67 .99 .81 1.08 .52 .84 .000 

Number of children 
7–17 years in 
household 

1.03 1.37 1.20 1.49 .85 1.21 .000 

Daily hours spent in 
childcare 

5.38 6.24 7.18 6.54 3.49 5.27 .000 

Employed (%) .44 .50 .35 .48 .54 .50 .000 
Household’s main source of income… 
… from labor 

market or 
business (%) 

.41 .49 .32 .47 .51 .50 .000 

… from 
government 
grants (%) 

.41 .49 .54 .50 .28 .45 .000 

Support with food/shelter from… 
… NGO/church/ 

similar (%) 
.05 .22 .06 .24 .04 .20 .198 

… community/ 
neighborhood 
(%) 

.09 .29 .09 .28 .10 .30 .396 

Racial classification 
African (%) .79 .41 .81 .40 .77 .42 .250 
Colored (%) .10 .30 .09 .29 .10 .31 .457 
White (%) .02 .14 .01 .11 .03 .16 .245 
Indian/Asian (%) .09 .29 .09 .29 .09 .29 .946 

Level of education attained 
Primary school or 
less (%) 

.15 .35 .18 .38 .11 .32 .000 

Some secondary 
schooling (%) 

.36 .48 .34 .47 .38 .49 .088 

Complete 
secondary 
schooling (%) 

.19 .39 .18 .38 .19 .40 .493 

Tertiary 
education (%) 

.31 .46 .31 .46 .31 .46 .796 

Perceived at risk of 
getting COVID-19 
(%) 

.43 .49 .41 .49 .44 .50 .315 

Perceived uncertain 
risk of getting 
COVID-19 (%) 

.42 .49 .45 .50 .40 .49 .103 

Perceived not at 
risk of getting 
COVID-19 (%) 

.15 .36 .14 .35 .16 .37 .390 

Notes: Balanced sample used. Values are weighted. 
Source: NIDS-CRAM Wave 2 (2020). 

3 This could imply that members of the household were unable to eat 
preferred foods or whose diet became more monotonous.  

4 Approximately 12% of men and women reported to be married in some but 
not all waves or reported being married but not living with their spouse/partner 
at all times. 
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constrained to have a factor loading of 1.5 Alpha is permitted to covary 
with all exogenous variables apart from time-invariant covariates such 
as race and level of education. This distinguishes the CLDPM from the 
Random Intercepts CLPM (RI-CLPM), which assumes the within- and 
between-person effects to be orthogonal. 

One of the primary differences between the CLPM and the CLDPM is 
the interpretation of the model coefficients. The inclusion of individual 
trait-like differences in the CLPM implies that the coefficient, B, is 
interpreted as a within-person effect of x on y. Specifically, B indicates 
the degree to which deviations from an individual’s expected level of 
depressive symptoms can be predicted from deviations from their ex-
pected level of food insecurity, all else controlled for. The size and even 
direction of B can differ substantially when Alpha is excluded or included 
in the model. For example, in modelling the relationship between 
adolescent depression and parental responsiveness, Hamaker et al. 
(2015) show that a positive association predicted using CLPM is elimi-
nated when using RI-CLMP. Although this implies that parents who are 
more responsive on average are more likely to have adolescents who 
suffer lower depressive symptoms on average, it does not provide a 
causal mechanism that can form a foundation for any intervention. 

Of the 3456 respondents included in the analysis, 3.9%, 3.1%, and 
1.2% had missing data on depressive symptoms at Waves 2, 3 and 5, 
respectively. Similarly, 0.7%, 0.5%, and 0.1% of the data was missing on 
household food security. Full information maximum likelihood (FIML) 
estimation was used to partially account for data that might not be 
missing at random. Measures of model fit include the root mean square 
error of approximation (RMSEA) and Bentler’s comparative fix index 
(CFI) (Bentler, 1990). Acceptable model fit assumes meeting 
RMSEA<0.05 and CFI≥0.95. 

Comparisons are made with two alterative model specifications: 
Model 1 that excludes a lagged dependent variable and the latent vari-
able Alpha, which can be likened to a pooled cross-section regression 
analysis with time fixed effects; and Model 2 that includes a lagged 
dependent variable but excludes Alpha. Model 2 is most comparable to 
the existing empirical literature that controls for autoregression and 
reciprocity between FI and depressive symptoms. Analyses were per-
formed using the sem and svy prefix functions in Stata MP 17 (StataCorp. 

2021. Stata St, 2021). Two-tailed p-values <.05 were considered sta-
tistically significant, although values of 0.10 were also considered given 
small samples when data was stratified by gender, parental and marital 
statuses. 

4. Results 

The percentage of men and women reporting to reside in food inse-
cure households remained stable over Waves 2 and 3 at approximately 
35% and 42%, respectively. Levels of food insecurity increased for both 
groups in Wave 5, although only significantly so for women (Fig. 2). In 
all waves, women reported significantly (p < .05) higher levels of food 
insecurity than men. The average depressive symptoms of men and 
women were not reported to be significantly different in either Wave 2 
or Wave 3 (contrary to Hypothesis 1). Both groups experienced a sig-
nificant (p < .05) worsening of mental health between Waves 2 and 3 
(Fig. 2). However, whilst men’s average depressive symptoms declined 
significantly (p < .05) between Waves 3 and 5, women’s remained stable 
at around 1.52. Therefore, between Wave 3 and Wave 5, the gender gap 
in depressive symptoms increased from 0.03 (p = .596) to 0.15 (p =
.008). This decline in men’s depressive symptoms in Wave 5 corresponds 
with the improvement in food security. 

The average depressive symptoms of women and men living in 
households reported to be fully food secure were generally significantly 
(p < .05) lower than that of their less food secure counterparts at all time 
points (Fig. 3). Generally, no significant differences in the average 
depressive symptoms of men and women for a given level of household 
food security is observed (contrary to Hypothesis 1). Only in Wave 3 
were men residing in households with low/very low food security 
observed to report significantly higher (p < .05) depressive symptoms 
than their female counterparts. 

Only the average reported depressive symptoms of men residing in 
households with low/very low food security are found to be significantly 
(p < .05) higher in Waves 3 and 5 when compared to Wave 2. Specif-
ically, between July 2020 and April 2021, men’s average depressive 
symptoms in the most food insecure contexts increased by 0.46 (0.28 
SD).6 Amongst women, average depressive symptoms across all house-
hold food security categories were observed to increase significantly (p 

Fig. 1. Path diagram for 3-wave dynamic panel model.  

5 This is the same as the random intercepts in latent growth curve modeling, 
except the difference here is that group means, captured by a constant term, are 
allowed to freely vary over time. 6 The standard deviation of the entire NIDS-CRAM sample is 1.65. 
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< .05) between Wave 2 (July 2020) and Wave 5 (April 2021). The 
largest change of 0.4 (0.24 SD) was observed amongst women living in 
marginally food secure households. The cross-time trends indicate a 
widening gap in average depressive symptoms between men and women 
living in fully food secure households and their counterparts living in 
households with low/very low food security. 

Estimates from gender-stratified ML-SEM models of depressive 
symptoms that control for food insecurity and sociodemographic char-
acteristics are provided in Table A1 of the Appendix. Measures of model 
fit indicate Model 3 to outperform both Model 1 and Model 2 in terms of 
satisfying both the RMSEA and CFI criteria. Model 2, which is most 
comparable to the approach typically employed in existing empirical 
research, satisfies the RMSEA criterion but falls a bit short of satisfying 
CFI≥0.95. 

The estimates of Model 2 indicate that, controlling for an array of 
sociodemographic factors, the depressive symptoms of men and women 
rise significantly with FI (in support of Hypothesis 2). Larger coefficients 
on marginal and low/very low food security are estimated for men than 
for women. The relationship between FI and depressive symptoms is 
attenuated by the inclusion of Alpha in Model 3 such that only partial 
support for Hypothesis 2 is found. Specifically, low/very low food se-
curity is estimated to significantly increase the depressive symptoms of 
women (b = 0.55, p < .01, 95% CI: 0.16. 94) relative to full food secu-
rity, and marginal food security is estimated to significantly increase the 
depressive symptoms of men (b = 0.49, p < .05, 95% CI: 0.08, 0.90) 
relative to full food security. These are equivalent to a moderate effect 
size of low/very low food security on women’s depressive symptoms of 
.33, and a moderate effect size of marginal food security on men’s 

Fig. 2. Trends in depressive symptoms and household food security status, by gender. Note: 95% confidence intervals indicated by dashed lines around 
point estimates. 

Fig. 3. Adult depressive symptoms, by gender and household food security status. Note: 95% confidence intervals indicated by dashed lines around point estimates.  
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depressive symptoms of .30. 
Model 2 further indicates that living with a spouse/partner signifi-

cantly lowers the depressive symptoms of women (b = 0.21, p < .01, 
95% CI: 0.05, 0.37), although no significant effect is estimated for men. 
This same association does not emerge in Model 3. Similarly, Model 2 for 
both genders predict statistically significant state dependency in 
depressive symptom history (men: b = 0.23, p < .001; women: b = 0.22, 
p < .001) and greater depressive symptomology amongst individuals 
who self-perceive themselves to be at risk of getting COVID-19 (men: b 
= 0.24, p < .05; women: b = 0.43, p < .001). These relationships are 
eliminated with the inclusion of Alpha in Model 3. No significant effects 
of children and childcare on depressive symptoms are found for either 
gender in any of the estimated models. 

Tables A2 and A3 of the Appendix summarize the estimates of Model 
2 and Model 3 using samples of women and men stratified by parental 
and marital statuses; specifically, childless versus parent, and cohab-
itating with a spouse/partner versus not living with a spouse/partner. 

The model estimation results are graphically depicted in Figs. 4 and 5. 
Specifically, panels A and B of both figures indicate the predicted 
depressive symptoms of women and men, respectively, using Model 2. 
Panels C and D indicate the predicted depressive symptoms using Model 
3 excluding the impact of stable individual effects. In other words, the 
results of panels C and D indicate the association between FI and 
depressive symptoms factoring out potential confounding trait-like in-
dividual differences. 

Using Model 2, parenthood is associated with better mental health 
outcomes amongst women in fully food secure households, although this 
decreases with rising FI (Fig. 4, panel A). Lower depressive symptoms 
linked to parenthood is also found among men living in fully and 
marginally food secure households, but having children is associated 
with a significantly greater depressive symptomology in the context of 
low/very low food security (Fig. 4, panel B). Therefore, any mental 
health benefits of having children are reduced in the context of low/very 
low food security (in partial support of Hypothesis 4), and more so in the 

Fig. 4. Predicted depressive symptoms, by gender and parental status. Note: 95% confidence intervals indicated by lines around point estimates.  
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case of men (in support of Hypothesis 6). It is also notable that the 
depressive symptoms of both mothers and fathers are significantly 
positively related to daily hours spent in childcare. 

Controlling for individual trait-like differences, no significant asso-
ciation between mothers’ depressive symptoms and FI is indicated 
(Model 3, column 8 of Table A2), and the gap in depressive symptoms 
between childless women and mothers living in marginally food secure 
households is widened to .24 (0.15 SD, p < .01) (Fig. 4, panel C). The 
depressive symptoms of childless women are, conversely, significantly 
increased when faced with low/very low food security relative to full 
food security (Model 3, column 4 of Table A2). Overall, however, the 
depressive symptoms of childless women and mothers are predicted to 
be similar in contexts of low/very low food security (Fig. 4, panel C), as 
the mental health of the former group are .81 (p < .05) or 0.49 SD lower 
when support with food/shelter is received from an NGO, church, or 

similar institution, whereas the depressive symptoms of mothers is 0.89 
(p < .001) or 0.54 SD higher when social assistance is received from the 
community/neighborhood. Model 3 also predicts that each additional 
hour spent in childcare increases a mother’s depressive symptoms by .05 
(p < .05). 

In the case of men, Model 3 predicts no significant (p < .05) asso-
ciation between FI and the depressive symptoms of men, irrespective of 
parental status (columns 4 and 8 of Table A3). The predicted depressive 
symptoms of fathers living in low/very low food security contexts de-
clines by 1.00 (p < .001) or 0.60 SD when stable individual effects are 
accounted for (Fig. 2, panels B and D). The predicted depressive symp-
toms of childless men are similarly indicated to decline, although only 
by about 0.20 SD (p < .05). 

Turning the focus to marital status, Model 2 indicates depressive 
symptoms to rise significantly with FI, irrespective of gender and 

Fig. 5. Predicted depressive symptoms, by gender and marital status. Note: 95% confidence intervals indicated by lines around point estimates.  
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whether an individual lives with a partner/spouse. Generally, no mental 
health benefit of cohabitation is found. However, the mental health cost 
of low/very low food security is estimated to be smaller amongst 
cohabitating men and women when compared to their non-cohabitating 
counterparts (in support of Hypothesis 3). As with parental status, the 
impact of FI on depressive symptoms is higher amongst cohabitating 
men than cohabitating women (in support of Hypothesis 5). Perceptions 
of being at risk of getting COVID-19 is associated with significantly 
greater depressive symptoms amongst non-cohabitating women (col-
umn 7 of Table A2), whilst living with school-going aged children and 
reporting labor/business income as a main source of income for their 
households is associated with significantly lower prevalence of depres-
sive symptoms amongst cohabitating men (column 5 of Table A3). 

Controlling for individual trait-like differences, FI is no longer esti-
mated to be significantly related to the depressive symptoms of cohab-
itating women (column 6 of Table A2) or non-cohabitating men (column 
8 of Table A3). However, low/very low food security contributes to 
significantly higher depressive symptoms amongst non-cohabitating 
women (column 8 of Table A2), whilst cohabitating men’s depressive 
symptoms are significantly higher under contexts of marginal food se-
curity (column 6 of Table A3). Model 3, therefore, indicates a psycho-
logical benefit of cohabitation amongst women in low/very low food 
security settings once stable individual effects are accounted for (Fig. 5, 
panel C). Conversely, Model 3 indicates a psychological cost of cohab-
itation amongst men in less food secure contexts (Fig. 5, panel D), 
particularly in the case of marginal food security where cohabitating 
men are predicted to report depressive symptoms that are 0.50 SD (p <
.001) higher than their non-cohabitating counterparts. It is worth noting 
that the negative effect of low/very low food security on depressive 
symptoms of men is, regardless of marital status, significantly reduced 
once stable individual effects are included (). 

Finally, residing with school-going aged children is indicated to have 
converse effects on cohabitating men and women in Model 3; specif-
ically, living with an additional school-going aged child increases 
cohabitating women’s depressive symptoms by .60 or 0.36 SD (p < .01), 
whilst lowers cohabitating men’s depressive symptoms by .30 or 0.18 SD 
(p < .05). 

5. Discussion and conclusion 

The present study undertook to empirically investigate the causal 
impact of food insecurity (FI) on self-reports of depressive symptoms of 
South African (SA) men and women, both of which have increased 
significantly since the onset of the COVID-19 pandemic, as well as to 
assess whether the impact varies by marital and parental statuses. The 
findings of this study contribute significantly to our understanding of the 
role that gender — defined as a set of complex and dynamic norms, 
behaviors and relational roles that structure society — plays in the 
mental health outcomes of different individuals. 

This study did not find empirical evidence of a significant gender 
difference in average reported depressive symptoms amongst SA adults 
(contrary to Hypothesis 1). This is in opposition to international evi-
dence from nationally representative samples (Salk et al., 2017), but in 
line with Gibbs et al.’s (Gibbs et al., 2018) analysis of SA youth living in 
informal settlements. Consistent with prior research (Pourmotabbed 
et al., 2020), support is found for a positive relationship between FI and 
depressive symptoms amongst both women and men (Hypothesis 2), 
even after controlling for an array of sociodemographic variables. This 
effect is indicated to be stronger amongst men than women; specifically, 
a moderate effect size of 0.52 of low/very low food security on the 
depressive symptoms of men is estimated, whilst for women it is 0.33. 
This is in keeping with findings from a recent meta-analysis (Smith et al., 
2021) of high- and middle-income countries in which the risk of 
depression associated with FI was higher amongst men than women. 

In contrast to existing evidence (Lee et al., 2020a; Umberson et al., 
2010; Grundström et al., 2021), this study did not find a positive effect of 

marriage on the psychological wellbeing of men. However, in partial 
support of Hypothesis 3 and social control theory (Brown and Richman, 
2012), the results did indicate cohabitation to buffer the effect of 
low/very low food security on depressive symptoms amongst men and 
women. The impact of FI on depressive symptoms is also found to be 
stronger amongst men than women, in support of Hypothesis 5. Simi-
larly, parenthood is found to augment the effect of FI on the depressive 
symptoms of fathers only, providing partial support for Hypothesis 4 and 
support for Hypothesis 6. 

Controlling for the effects of confounding due to unobserved stable 
individual traits alters the relationship between FI and depressive 
symptoms, particularly for men. Amongst parents and cohabitating 
women and non-cohabitating men, depressive symptoms are no longer 
significantly affected by experiences of marginal and low/very low food 
security accounting for individual differences. This suggests that the 
impact of FI on the depressive symptoms of these groups might be fully 
or partially mediated by unobservable factor/s. Amongst mothers, for 
example, this could be a greater proclivity for neuroticism and rumi-
native response (Wupperman and Neumann, 2006), as indicated by a 
significant positive effect of self-perceived risk of getting COVID-19 on 
depressive symptoms (b = 0.41, p < .001) that is eliminated at the 
within-individual level. In other words, mothers who report higher on 
average depressive symptoms are also more likely to report higher than 
average perceptions of being at risk of getting COVID-19. 

As indicated in existing literature (Goldberg and Perry-Jenkins, 
2004; DeVault, 1994), gender ideologies and role norms, and shame 
and anxiety arising from an inability to meet these, may explain the link 
that FI holds with depressive symptoms. This is alluded to in the results 
of this study by the fact that whilst FI no longer significantly impacts 
mothers’ depressive symptoms with the inclusion of individual effects, 
the receipt of assistance with food and/or shelter from one’s commu-
nity/neighborhood emerges as having a significant and moderate effect 
size (0.54) on the depressive symptoms of mothers. Similarly, the effect 
of time spent in childcare more than doubles in magnitude. This in-
dicates that mothers who reported higher than average depressive 
symptoms were also more likely to report spending fewer hours on 
average in childcare. 

A similar argument could be made for men. After controlling for 
individual trait-like differences, only marginal food security is found to 
have a significant moderate effect (0.56) on the depressive symptoms of 
cohabitating men. All other significant effects of FI on depressive 
symptoms, particularly low/very low food security, are eliminated in all 
stratified male samples. In the case of fathers, the inclusion of individual 
effects eliminates a highly significant positive effect of daily time spent 
in childcare on depressive symptoms. This indicates — contrary to what 
was found for mothers — that fathers reporting higher than average 
depressive symptoms were also more likely to report spending more 
hours on average in childcare. Greater psychological distress tied to 
taking on a role traditionally reserved for one’s female spouse/partner, 
or failing to meet one’s assumed gender role, aligns with the expecta-
tions of the gendered response framework (Addis, 2008). 

It is interesting, however, that the significant effect of marginal food 
security on the depressive symptoms of fathers remains after controlling 
for confounding due to unobservable stable individual traits. Marginal 
food insecurity, as measured in this study, is indicative of running out of 
money to buy food in the previous month, but without recent reports of 
hunger within the household. This could imply increased anxiety and 
stress about where and how future food supplies will be accessed, and/or 
shame and stigma linked to current methods for securing food such as a 
reliance on one’s community or even partner/spouse. Gendered 
resource and relative resource theories (Goode, 1971; Macmillan and 
Gartner, 1999) emphasize power and the use of force by men to main-
tain dominance and attempt to re-exert gender role expectations and 
reduce feelings of shame when faced with a general lack of resources, or 
a lack of resources relative to their partners and wives (Basile et al., 
2013). This is even more likely to occur when traditional as opposed to 
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egalitarian gender ideologies and beliefs are held (Atkinson et al., 2005; 
Cools and Kotsadam, 2017). 

Marginal food security, then, may be more strongly associated with a 
threat to meet a masculine ideal, whereas experiences of low/very low 
food security conceivably more hopeless require increasingly dramatic 
and maladaptive coping strategies to deal with or mask depressive 
symptoms. Hatcher et al. (2019), for example, find a significant indirect 
effect of FI, which in their study refers to experiences of hunger and 
going without food, on the depressive symptoms of SA men through a 
pathway of increased alcohol use. Employing multivariate regression 
analysis, Gibbs et al. (2018) find stealing due to hunger and controlling 
behavior towards one’s partner to be significantly related to the 
depressive symptoms of SA men, yet, similar to this study, they find no 
significant relationship between going hungry and depressive symp-
toms. They do, however, find a significant impact of hunger on women’s 
depressive symptoms, all else controlled for. This aligns with the results 
estimated for more vulnerable women samples in this study (e.g. 
non-cohabitating women).. 

One reason for why the impact of marginal food security on cohab-
itating men’s depressive symptoms is augmented after addressing po-
tential confounding due to unobservable traits is because this correction 
might, in fact, be generating bias through controlling for an unobserv-
able collider variable; that is, a variable that is affected by but not itself 
affecting the key model variables of FI and depressive symptoms. As 
shown by Elwert and Winship (2014), conditioning on a collider vari-
able will open the flow of association between FI and depressive 
symptoms. 

Possible contenders for this are relationship control, jealousy, and 
quarreling, as predicted by gendered resource theory. This has been 
empirically confirmed by Hatcher et al. (2019) in their study of SA men, 
in which these outcomes are shown to be associated with significantly 
greater levels of intimate partner violence (IPV). This can have spillover 
effects on the depressive symptoms of wives and partners, as exposure to 
IPV has been indicated to increase the depressive symptoms of women 
(Devries et al., 2013). Therefore, the lack of a significant effect of FI on 
the depressive symptoms of cohabitating women after controlling for 
individual effects may be similarly linked to relationship and interper-
sonal characteristics. 

There are limitations to this study. Rapid assessment surveys that 
utilize Computer Assisted Telephone Interviewing (CATI) are con-
strained by time demands. This means that the measures used to eval-
uate food insecurity and mental health in this study are based on shorter 
survey modules than that which is more often used. The Patient Health 
Questionnaire-2 (PHQ-2) instrument used by this study is a widely used 
and validated short screening tool. It is less clear whether the two items 
used to measure food insecurity (FI) have allowed for an adequate 
assessment of the severity of FI. Validated short-form versions of the 
most frequently adopted household FI measures have been developed, 
such as the 6-item version of the 18-item Household Food Security 

Survey (HFSSM) used for households with children (Blumberg et al., 
1999). Even shorter 2-item FI screens have been developed and 
demonstrated specificity and convergent validity in samples of families 
with children, such as the Hunger Vital SignTM (Hager et al., 2010) that 
was used by a rapid assessment study of the social needs of low-income 
households with children in the US during the first month of COVID-19. 
The questions used in this study are most like the 2-item screen of 
Swindle and colleagues (Swindle et al., 2013), although refer to much 
shorter retrospective periods. Future research is required to validate the 
short-form FI screens adopted by rapid response assessments such as 
NIDS-CRAM. 

Despite these limitations, this study has several strengths. This rep-
resents the first longitudinal study to attempt to causally identify the 
relationship between food insecurity and depressive symptoms in SA 
using a large, random, and nationally representative sample, and makes 
use of a novel structural equation modelling technique with fixed effects 
that control for potential confounding and simultaneity. This study also 
represents one of the first attempts at determining gender differences in 
the FI-depressive-symptom relationship in a developing country context, 
as well as extends the very limited research on this relationship amongst 
fathers and assesses how differences by gender might be tied to gendered 
roles of parenthood and marriage. Understanding whether and why 
there is heterogeneity in food insecurity’s association with depressive 
symptoms across gender provides important information regarding the 
circumstances under which men and women, particuarly those living 
with children, are most affected by food insecurity, and how they might 
be able to cope. 

The findings of this study also indicate that social constructions of 
gender roles have significant influences on men’s and women’s mental 
health, and that the relationship between FI and depressive symptoms 
identified within existing literature potentially conflates within- and 
between-individual effects. Therefore, future research aiming to inves-
tigate the causal effect of FI on depressive symptoms should endeavor to 
include measures of gender beliefs, attitudes, and relationship charac-
teristics.of journal. 
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Appendix  

Table A1 
ML-SEM estimates, by gender   

Women (n = 2170) Men (n = 1286) 
Model 1 Model 2: dynamic Model 3: dynamic fixed effects Model 1 Model 2: 

dynamic 
Model 3: 
dynamic fixed 
effects 

(1) (2) (3) (4) (5) (6) 
b se b se b se b se b se b se 

Depressive symptoms 
(lagged) 

– – .22*** .03 .09 .07 – – .23*** .03 -.02 .08 

Marginal food security .40*** .10 .34*** .09 .15 .16 .47** .15 .40** .13 .49* .21 
Low/very low food security .75*** .13 .65*** .11 .55** .20 1.05*** .19 .86*** .17 .22 .26 

(continued on next page) 
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Table A1 (continued )  

Live with spouse/partner -.25** .09 -.21** .08 -.07 .22 .05 .13 .03 .11 .00 .21 
Number of children 0–6 years 

old 
-.01 .04 -.01 .03 -.11 .08 .06 .06 .07 .06 .16 .10 

Number of children 7–17 
years old 

-.02 .03 -.01 .03 .13 .09 -.07 .05 -.07 .05 .01 .08 

Daily hours spent in childcare .01 .01 .00 .01 .01 .01 .03+ .02 .03 .02 .01 .02  

Employed .11 .10 .11 .14 .17 .17 -.05 .14 -.04 .13 .32 .22 
Household’s main income 

source             
Labor/business .12 .15 .11 .15 -.30 .23 -.10 .17 -.07 .16 -.14 .24 
Government grants .11 .12 .11 .11 -.20 .17 -.22 .18 -.22 .18 -.48+ .28 
Support from NGO/church/ 

similar 
-.14 .27 -.17 .26 .03 .34 -.18 .34 -.20 .31 -.18 .48 

Support from community/ 
neighborhood 

.23 .19 .19 .19 .39 .24 -.06 .26 -.06 .27 .00 .31 

African -.33+ .19 -.21 .15 -.18 .20 -.27 .20 -.16 .18 -.21 .21 
Colored .32 .23 .31 .19 .49* .23 .42 .28 .31 .24 .40 .30 
Primary school or less -.15 .13 -.11 .12 -.19 .15 .05 .18 .12 .17 .08 .23 
Complete secondary 

schooling 
.06 .14 .04 .12 .06 .13 -.02 .16 -.02 .13 -.14 .17 

Tertiary education -.00 .11 -.02 .09 -.01 .12 -.26+ .15 -.21 .13 -.43* .18 
Perceived at risk of getting 

COVID-19 
.43*** .09 .39*** .08 .18 .16 .24* .12 .21* .11 .10 .15 

Uncertain of risk of getting 
COVID-19 

-.02 .13 -.03 .13 -.14 .24 -.36* .15 -.32* .14 -.33 .21  

Constant T1 1.34*** .23 1.01*** .19 1.34*** .31 1.56*** .28 1.20*** .26 1.57*** .40 
Constant T2 1.31*** .22 .93*** .18 1.32*** .31 1.43*** .27 1.00*** .25 1.44*** .42  

RMSEA [C195] .041 [.035, 
.047] 

.024 [.018, 

.030] 
.006 [.000, 
.020]  

.046 [.039, 

.054] 
.035 [.027, 
.043]       

CFI .607 .889 .998  .623 .831       

Notes: Balanced panel sample used. Data is weighted appropriately. SEM estimation is performed using Full Information Maximum Likelihood. ***p < .001, **p < .01, 
*p < .05, +p < .10.  

Table A2 
ML-SEM estimates, women (n = 2170)   

Childless (n = 747) Mother (n = 1395) Living with spouse/partner (n =
518) 

Not living with spouse/partner (n 
= 1394) 

Model 2: 
dynamic 

Model 3: 
dynamic fixed 
effects 

Model 2: 
dynamic 

Model 3: 
dynamic 
fixed effects 

Model 2: 
dynamic 

Model 3: 
dynamic 
fixed effects 

Model 2: 
dynamic 

Model 3: 
dynamic fixed 
effects 

(1) (2) (3) (4) (5) (6) (7) (8) 

b se b se b se b se b se b se b se b se 

Depressive symptoms (lagged) .28*** .06 .15 .13 .18*** .03 .06 .08 .29*** .04 .26 .19 .17*** .04 .04 .08 
Marginal food security .33* .16 .13 .34 .35** .11 -.08 .21 .44** .14 .16 .27 .32** .12 .18 .21 
Low/very low food security .64** .21 .71* .34 .69*** .13 -.07 .25 .50** .18 .06 .37 .63*** .14 .68** .25  

Live with spouse/partner -.25* .12 -.49 .50 -.133 .10 -.03 .27 – – – – – – – – 
Number of children 0–6 years 

old 
-.03 .07 .10 .16 .02 .04 -.12 .11 .06 .07 .04 .18 -.04 .04 -.15 .09 

Number of children 7–17 years 
old 

.07 .05 .29* .14 -.02 .03   -.01 .05 .60** .18 .00 .04 .02 .10 

Daily hours spent in childcare -.02 .02 -.01 .03 .02* .01 .05* .02 .00 .01 -.02 .03 .00 .01 .02 .02  

Employed .23 .17 -.27 .35 .07 .10 .15 .20 -.02 .16 .15 .21 .18 .13 .15 .23 
Household’s main income 

source                 
Labour/business .08 .23 .45 .37 .19 .14 -.30 .24 -.04 .26 -.85 .62 .21 .18 -.07 .26 
Government grants .05 .17 -.26 .23 .17 .13 -.08 .21 -.06 .20 -.29 .35 .18 .14 -.15 .20 
Support from NGO/church/ 

similar 
-.47 .46 -.81* .35 .02 .27 -.02 .48 .56 .41 .38 .71 -.26 .33 -.09 .42 

Support from community/ 
neighborhood 

-.22 .27 -.25 .59 .48* .23 .89*** .27 .26 .37 .40 .57 .24 .24 .39 .29 

(continued on next page) 
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Table A2 (continued )  

Childless (n = 747) Mother (n = 1395) Living with spouse/partner (n =
518) 

Not living with spouse/partner (n 
= 1394) 

Model 2: 
dynamic 

Model 3: 
dynamic fixed 
effects 

Model 2: 
dynamic 

Model 3: 
dynamic 
fixed effects 

Model 2: 
dynamic 

Model 3: 
dynamic 
fixed effects 

Model 2: 
dynamic 

Model 3: 
dynamic fixed 
effects 

(1) (2) (3) (4) (5) (6) (7) (8) 

b se b se b se b se b se b se b se b se  

African -.27 .19 − 1.12* .53 .06 .23 .18 .28 -.25 .19 -.29 .27 -.30 .24 -.29 .31 
Colored .37+ .22 .24 .59 .47+ .28 .83** .32 .32 .22 .55+ .32 .18 .30 .23 .36 
Primary school or less .04 .16 .16 .28 -.25+ .14 -.30+ .17 -.25 .18 -.67* .26 -.06 .13 -.07 .16 
Complete secondary schooling .10 .23 -.01 .32 .02 .12 -.01 .15 -.41* .18 -.28 .21 .24 .15 .26 .17 
Tertiary education -.02 .17 -.14 .36 .00 .11 -.06 .15 -.20 .15 -.22 .23 .10 .13 .13 .16 
Perceived at risk of getting 

COVID-19 
.38** .14 .39 .31 .41*** .10 .16 .21 .23 .15 .30 .33 .39*** .11 .17 .19 

Uncertain of risk of getting 
COVID-19 

-.22 .19 .18 .34 .10 .18 -.22 .36 -.05 .20 -.06 .47 -.03 .17 -.13 .30  

Constant T1 .98*** .27 1.47* .64 .59* .29 1.06* .48 .98** .31 .97+ .58 1.01*** .25 1.49*** .35 
Constant T2 1.05*** .25 1.75** .64 .43 .27 1.24** .46 1.05*** .27 1.06+ .56 .90*** .25 1.42*** .37 

Notes: Balanced panel sample used, and data is weighted appropriately. SEM estimation is performed using Full Information Maximum Likelihood. ***p < .001, **p <
.01, *p < .05, +p < .10.  

Table A3 
ML-SEM estimates, men (n = 1286)   

Childless (n = 492) Father (n = 779) Living with spouse/partner (n =
421) 

Not living with spouse/partner 
(n = 712) 

Model 2: 
dynamic 

Model 3: 
dynamic 
fixed effects 

Model 2: 
dynamic 

Model 3: 
dynamic 
fixed effects 

Model 2: 
dynamic 

Model 3: 
dynamic fixed 
effects 

Model 2: 
dynamic 

Model 3: 
dynamic 
fixed effects 

(1) (2) (3) (4) (5) (6) (7) (8) 
b se b se b se b se b se b se b se b se 

Depressive symptoms (lagged) .22*** .05 .08 .15 .23*** .04 -.09 .07 .24*** .06 -.08 .11 .19*** .04 .00 .12 
Marginal food security .52* .24 .54 .38 .43** .15 .41+ .23 .63** .21 .93** .30 .60*** .18 .30 .34 
Low/very low food security .66+ .34 .34 .41 .99*** .20 .15 .30 .84** .31 .50 .50 1.04*** .22 .09 .37  

Live with spouse/partner .10 .18 -.10 .48 -.03 .13 .04 .23         
Number of children 0–6 years old -.01 .09 .14 .21 .09 .07 .13 .11 .07 .08 .09 .14 .04 .07 .04 .12 
Number of children 7–17 years 

old 
.02 .08 .16 .19 -.10+ .06 -.06 .09 − 22** .07 .-.30* .14 .05 .06 .15 .13 

Daily hours spent in childcare -.03 .02 -.02 .04 .06*** .02 .03 .02 -.03+ .02 -.04 .02 .05* .02 .05+ .03 
Employed -.10 .19 .22 .33 .06 .16 .26 .29 .39+ .21 .69 .45 -.14 .15 .17 .26 
Household’s main income source 
Labour/business .00 .23 .02 .42 -.09 .22 -.21 .28 -.76** .25 -.57+ .34 .28 .19 .19 .31 
Government grants -.21 .26 -.37 .46 -.25 .25 -.58+ .34 -.43 .28 -.25 .37 -.06 .21 -.52 .37 
Support from NGO/church/ 

similar 
-.37 .23 .11 .53 -.25 .48 -.24 .56 .16 .63 .24 .67 -.36 .36 -.22 .49 

Support from community/ 
neighborhood 

-.48 .45 -.08 .60 .24 .27 .04 .34 .68+ .39 .15 .53 -.32 .25 -.24 .36  

African -.36+ .22 -.53+ .32 .17 .26 .04 .34 -.12 .25 -.28 .34 -.12 .23 -.02 .28 
Colored .06 .32 .04 .40 .59+ .33 .72 .47 .09 .32 .04 .44 .47 .31 .87+ .49 
Primary school or less -.07 .29 -.00 .41 .27 .19 .13 .27 .10 .24 .01 .31 .32 .24 .34 .32 
Complete secondary schooling -.06 .22 -.01 .28 -.05 .16 -.21 .23 -.31 .21 -.55+ .32 .18 .16 .04 .21 
Tertiary education -.40+ .21 -.19 .26 -.23 .15 -.53* .23 -.30 .24 -.59 .38 -.09 .16 -.33 .21 
Perceived at risk of getting 

COVID-19 
.23 .17 .10 .24 .22+ .13 .15 .21 .23 .17 -.02 .29 .22+ .13 .16 .20 

Uncertain of risk of getting 
COVID-19 

-.53 .25 -.90** .31 -.19 .18 -.03 .23 -.24 .24 -.59* .30 -.40* .18 -.19 .25 

Constant T1 1.66*** .34 1.89** .63 .60 .39 1.34** .52 1.77*** .41 2.36*** .67 .91** .31 1.20* .49 
Constant T2 1.42*** .34 1.67* .68 .47 .37 1.29* .53 1.63*** .40 2.31*** .67 .60* .30 .94+ .53 

Notes: Balanced panel sample used, and data is weighted appropriately. SEM estimation is performed using Full Information Maximum Likelihood. ***p < .001, **p <
.01, *p < .05, +p < .10. 
Source: NIDS-CRAM Waves 2 and 3 (2020) and Wave 5 (2021). 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.socscimed.2022.114830. 
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