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Abstract
Objective: The present study aimed to determine the relationship among food
insecurity, social support and mental well-being in sub-Saharan Africa, a region
presenting the highest prevalence of severe food insecurity and a critical scarcity
of mental health care.
Design: Food insecurity was measured using the Food Insecurity Experience Scale
(FIES). Social support was assessed using dichotomous indicators of perceived,
foreign perceived, received, given, integrative and emotional support. The
Negative and Positive Experience Indices (NEI and PEI) were used as indicators
of mental well-being. Multilevel mixed-effect linear models were applied to
examine the associations between mental well-being and food security status,
social support and their interaction, respectively, accounting for random effects at
country level and covariates.
Participants: Nationally representative adults surveyed through Gallup World Poll
between 2014 and 2016 in thirty-nine sub-Saharan African countries (n 102 235).
Results: The prevalence of severe food insecurity was 39%. The prevalence of
social support ranged from 30 to 72% by type. In the pooled analysis using the
adjusted model, food insecurity was dose-responsively associated with increased
NEI and decreased PEI. Perceived, integrative and emotional support were
associated with lower NEI and higher PEI. The differences in NEI and PEI between
people with and without social support were the greatest among the most severely
food insecure.
Conclusions: Both food insecurity and lack of social support constitute sources of
vulnerability to poor mental well-being. Social support appears to modify the
relationship between food security and mental well-being among those most
affected by food insecurity in sub-Saharan Africa.
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The WHO describes mental health as more than the
absence of pathology, but as ‘a state of well-being in
which every individual realizes his or her own potential,
can cope with the normal stresses of life, can work pro-
ductively and fruitfully, and is able to make a contribution
to her or his community’(1). Common mental health dis-
orders are responsible for significant losses in health
worldwide, with depression ranked first among con-
tributors to global disability and anxiety ranked sixth(2).
The number of people living with the most common
mental health problems has increased over the past dec-
ade, reflecting both the growth and ageing of the world

population, as the prevalence of depression peaks in older
adulthood(2).

Poor mental health is associated with diverse social,
psychological and biological risk factors(1,3). Among socio-
economic risk factors, food insecurity, or lack of access to
adequate food, is considered an important social deter-
minant of health(4) and has been linked to a wide range of
adverse mental and physical health conditions(5,6). In a
systematic review examining the relationship between
socio-economic disparities and common mental disorders
in low- and middle-income countries, food insecurity was
shown to be a strong risk factor(7). An analysis of data from
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149 countries found consistent associations between food
insecurity and poor mental health after controlling for
potential socio-economic confounders(8). Food insecurity
may contribute to different types of stress, which in turn
may lead to poor mental health through three possible
pathways: (i) physical stress, due in part to poor nutrition
and micronutrient insufficiency; (ii) psychological stress,
due to anxiety about obtaining enough food; and (iii)
social stress, including shame, stigma and isolation,
awareness of the social unacceptability of food behaviours
and interpersonal tension in the household(9).

Another key social determinant of health, social support
has been studied across disciplines for its effect on mental
and physical well-being. A distinction is commonly made
between support that is perceived to be available and
support that is enacted or actually received. Social support
can also be categorized as intentionally provided in
response to a specific need or as an underlying supportive
condition (intentionally or unintentionally) provided by
belonging to a social group. Furthermore, supportive
functions are often categorized as ‘emotional’ (reassur-
ance, empathy, listening), ‘instrumental’ (‘practical’ things
like money, goods, tools, services), ‘informational’ (advice,
guidance), ‘companionship’ (a sense of belonging) and
‘validation’ (feedback about one’s status in relation to
others)(10). These distinct types of support may act in very
different ways to affect health outcomes and may be more
or less influential, depending on an individual’s situation
and whether the health condition of interest is acute or
chronic(11). Two frequently cited models propose how
different support types and functions may work to affect
mental health: (i) the main effects model hypothesizes that
social support directly improves health through promoting
healthy behaviours and altering neuroendocrine respon-
ses to influence emotional states, regardless of the pre-
sence or severity of specific stress factors; and (ii) the
stress-buffering model proposes that social support offsets
the negative impact of stressors by altering the cognitive,
emotional or behavioural response or by affecting how
people appraise their situation(10).

Although evidence demonstrating the separate influ-
ences of food insecurity and social support on health has
accumulated, studies have defined and measured the two
factors in different ways and few have explored how they
may interact to affect well-being. The limited number of
studies that explored both have focused narrowly on
specific health outcomes, including obesity(12) and sickle
cell disease(13), while those that have considered mental
health outcomes focused primarily on depressive symp-
toms among sub-populations(14–16).

The prevalence of food insecurity in sub-Saharan Africa
is the highest in the world and continues to increase, with
31% of the population experiencing severe constraints in
accessing adequate food, according to the most recent
estimates in 2016(17). In many sub-Saharan African coun-
tries, complex family structures are common(18). Many live

in closely knit communities and rely on their social net-
works, such as friends, relatives and neighbours, for both
tangible and intangible support(19). Formal public social
protection systems are often weak in this region, leading
people to rely more heavily on informal (non-govern-
mental) social support structures to cope in the face of
shocks(19). Individuals suffering from mental illness in
Africa face a particularly virulent combination of socio-
economic and cultural conditions: government spending
on mental health care is very low, with the majority of
countries in Africa devoting less than 1% of their total
health-care budget to treating mental conditions. Short-
ages of trained mental health professionals as well as
unavailability of medications such as antidepressants
present a supply-side obstacle to treatment, while financial
constraints and social stigma may discourage patients from
seeking the care they need(3). The African region has a
higher prevalence of depressive disorders (5·4%) than the
global average(2); however, this number is likely to
underestimate the true burden of poor mental health
because it is limited to one category of mental disorder
and does not consider low rates of diagnosis.

Given that sub-Saharan Africa faces both food insecurity
and mental health crises, the present study focuses on this
most vulnerable region and aims to explore the associa-
tion between food insecurity, social support and mental
well-being, using nationally representative survey data
from thirty-nine countries collected across three years
(2014–2016). Building on the global analysis by Jones(8),
which used data from the same survey and employed the
same measures of both food insecurity and mental well-
being, the present study contributes to the ongoing effort
to recognize and understand the non-nutritional psycho-
logical consequences of food insecurity. The distinction
made among different types of social support is an
important addition, as it allows for the consideration of
multiple pathways by which social support may act to
modify the association between food security status and
mental well-being.

Methods

Study area and population
The present study analysed data from the 2014–2016
Gallup World Poll (GWP) in thirty-nine sub-Saharan Afri-
can countries. Countries not surveyed in GWP 2014–2016
were Cabo Verde, Comoros, Equatorial Guinea, Eritrea,
Gambia, Guinea-Bissau, São Tomé and Príncipe,
Seychelles and Swaziland. The GWP is an annual survey
of adult (aged ≥15 years) individuals’ perceptions, opi-
nions and experiences, conducted in over 140 countries
since 2006. The detailed methodology of GWP sampling
and variable coding is available elsewhere(20). In brief,
nationally representative samples of ~ 1000 households
were selected using a stratified multistage cluster sampling
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design. In the first stage, 100–126 clusters of households in
urban and rural areas were selected based on probability
proportional to population size and these clusters were
considered as primary sampling units. In the second stage,
an average of eight households were selected within each
primary sampling unit by a random route procedure and
the respondents within the selected households were
randomly chosen using a Kish Grid method.

Face-to-face interviews were carried out in all thirty-
nine countries in all years. In some countries and in spe-
cific survey years, there was approximately 3–44% of the
total population excluded from the sampling process due
to security concerns(21). The sample size by year for each
of the thirty-nine countries and the proportion of the
national population excluded are listed in the online
supplementary material, Supplemental Table 1.

Mental well-being variables
Two aggregated indices created by Gallup are used to
measure general mental well-being(20) (see online sup-
plementary material, Supplemental Table 2). The Negative
Experience Index (NEI) is a composite index of five
questions regarding the experience of physical pain,
worry, sadness, stress and anger during the previous day.
The Positive Experience Index (PEI) is a similar composite
index that includes questions about feeling well-rested,
being treated with respect, smiling, laughing, learning or
doing something interesting, and experiencing enjoyment
during the preceding day. Each question is initially scored
dichotomously as ‘1’ if experienced or ‘0’ if not experi-
enced. The mean score of the five questions under the
domain of either NEI or PEI is multiplied by 100 to pro-
duce the composite indices (both range from 0 to 100)(21).
The indices are calculated at the individual level, with
lower NEI and higher PEI scores indicating better mental
well-being. GWP reports that both NEI and PEI have
satisfactory internal consistency (Cronbach’s α= 0·80 for
NEI and 0·91 for PEI) and expected correlation with other
socio-economic measures(20). In the current analysis,
respondents who answered ‘don’t know’ or ‘refused to
answer’ to any of the five questions that compose NEI or
PEI, respectively, were excluded from the outcome-
specific analysis.

Adult food insecurity variables
Since 2014, the GWP has included the eight-item Food
Insecurity Experience Scale (FIES) survey module to
measure individual-level food insecurity (see online sup-
plementary material, Supplemental Table 2). The FIES is a
validated experience-based metric of access to food that
captures three domains of behaviours and experiences
related to increasing difficulties in food acquisition over a
reference period of 12 months: (i) uncertainty or anxiety
over obtaining food (worrying about not have enough
food to eat); (ii) changes in quality of the diet (not being

able to eat healthy and nutritious food, eating only a few
kinds of foods); and (iii) reductions in quantity of food
consumed (skipping a meal, eating less than the respon-
dent thought he/she should, his/her household running
out of food, being hungry but not eating, and going
without eating for a whole day)(22). In the current analysis,
an answer of ‘yes’ to a given question was recorded as 1
and ‘no’ as 0. A respondent’s raw score was calculated by
summing the eight dichotomous items, producing a vari-
able that ranged from 0 (no food insecurity experiences)
to 8 (affirmed all eight experiences). A raw score was
considered ‘complete’ if respondents answered ‘yes’ or
‘no’ to all eight questions, while those with any ‘don’t
know’ or ‘refused’ responses were excluded from the
analytic sample. Individuals were further classified into
four groups according to commonly used ranges of raw
scores as follows: 0, 1–3, 4–6 and 7–8. These categories
represent four levels of food insecurity severity, with 7–8
being the most severe(22).

Social support variables
Six questions from the GWP were considered to capture
aspects of the broad concept of social support (SS; see
online supplementary material, Supplemental Table 2).
The distinct types of support represented by the questions
were: (i) perceived SS; (ii) foreign perceived SS; (iii)
received SS; (iv) given SS; (v) integrative SS; and (vi)
emotional SS. The last question on emotional support was
dichotomized to a value of ‘0’ if the answer was ‘strongly
disagree’, ‘disagree’ or ‘neutral’, or to a value of ‘1’ if the
answer was ‘agree’ or ‘strongly agree’. An exploratory
analysis of the relationship between the SS variables
indicated that the six items may have measured different
dimensions of social support. Therefore, the decision was
made to analyse them individually and not combined into
a global SS variable because (i) the Cronbach’s α (0·43)
and correlation (ranges 0·01–0·44) were low among the six
SS items and (ii) the principal component analysis and
parallel analysis did not show any significant clustering
factors (Supplemental Fig. 1).

Statistical analysis
The statistical software package STATA/SE 15·0 was used
to analyse the data. Proportions and means describing the
respondents’ demographic characteristics, FIES raw score,
food insecurity severity category and SS variables were
calculated after adjusting for the complex sampling design
using the ‘svy’ command. Standard errors and 95% con-
fidence intervals were estimated using the Taylor series
linearization methods(23).

To investigate the relationship between food insecurity,
social support and NEI and PEI, country-specific univariate
regression models were constructed to model NEI or PEI
as a function of each SS variable and the food insecurity
groups (see online supplementary material, Supplemental
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Figs 2–4). To account for the observed country-specific
relationships, the random intercept and random coefficient
models were applied at country level, because the former
were significantly better than the latter in likelihood ratio
tests in all the outcome–exposure paired models. To fur-
ther explore potential interaction effects between food
security status and social support (i.e. whether the pre-
sence of different types of social support modifies the
association between food security status and mental well-
being), a categorical-by-categorical interaction term was
included in the random intercept and random coefficient
models. Data for all years were pooled because the survey
year did not modify the relationship between food inse-
curity, social support and mental well-being, and adding
year as a third level to the model did not improve esti-
mation significantly.

To adjust for potential confounding effects, a number of
covariates were included in the multivariable models:
respondents’ age, sex, education, employment status,
place of residence, number of children under 15 years in
the household, number of adults in the household,
country-specific household income quintiles and
survey month.

Results

The total sample size, pooling all countries for the three
years, was 102235. Of the total sample, 2673 (2·6%) were

excluded from the analysis for answering ‘don’t know’ or
‘refused to answer’ to at least one of the five questions that
compose NEI. The excluded respondents for PEI analysis
were 36987 (36·2%), primarily because the question
‘learning or doing something interesting’ had not been asked
in all countries in 2016. The number of respondents with a
missing value to any FIES question was 3250 (3·2%). Among
the SS variables, the missing values ranged from 0·3% for
perceived SS to 2·8% for given SS. Foreign perceived and
emotional SS were not asked in 2016 in all thirty-nine
countries, resulting in 33708 (33·0%) and 33468 (32·7%)
missing values for these two variables. Overall, the total
numbers of respondents included in the NEI and PEI ana-
lyses were 96796 (94·7%) and 63504 (62·1%), respectively.

The distribution of sociodemographic characteristics,
food insecurity, SS variables and mental well-being in sub-
Saharan Africa is presented in Table 1. Almost 39% of the
respondents were in the most severe food insecurity
group, based on their raw scores of 7–8. About 70% of the
respondents had perceived (70·5%) and integrative SS
(72·4%), while emotional SS was affirmed by 62·6% of the
respondents. Fewer than 40% of the respondents affirmed
foreign perceived SS (37·3%), received SS (34·3%) or
given SS (30·1%). The weighted mean NEI and PEI scores
were 32·1 (SE 0·18) and 68·0 (SE 0·19), respectively.

Figures 1 and 2 present the adjusted marginal relation-
ships between food insecurity, SS types and their inter-
action with NEI and PEI, respectively (see the online
supplementary material, Supplemental Tables 3 and 4, for

Table 1 Sociodemographic characteristics, food insecurity, types of social support and mental well-being in sub-Saharan Africa, 2014–2016

2014 2015 2016 All

% or
mean

95% CI or
SE

% or
mean

95% CI or
SE

% or
mean

95% CI or
SE

% or
mean

95% CI or
SE

Characteristics of survey respondents
Age (years) 34·2 0·11 34·0 0·13 34·3 0·12 34·1 0·07
Male (%) 49·1 48·5, 49·8 48·8 48·2, 49·5 48·9 48·2, 49·5 48·9 48·5, 49·3
Married (%) 51·6 50·9, 52·4 52·9 52·1, 53·8 53·0 52·3, 53·8 52·5 52·0, 53·0
Elementary education or less (%) 66·1 65·3, 67·0 66·7 65·8, 67·5 65·2 64·4, 65·9 66·0 65·5, 66·5
No. of children under 15 years 2·5 0·03 3·1 0·03 3·0 0·03 2·8 0·02
No. of people over 15 years 3·9 0·02 3·9 0·02 3·6 0·02 3·8 0·01
Rural residency (%) 38·9 37·5, 40·4 34·6 33·3, 35·9 34·4 33·1, 35·7 36·1 35·3, 36·9

FIES score range
0 24·0 23·2, 24·8 19·7 18·9, 20·6 16·2 15·5, 16·8 20·1 19·6, 20·5
1–3 19·4 18·8, 20·1 18·3 17·6, 19·0 15·9 15·3, 16·5 17·9 17·5, 18·3
4–6 22·9 22·3, 23·5 24·7 23·9, 25·5 22·7 22·1, 23·3 23·4 23·0, 23·8
7–8 33·7 32·8, 34·5 37·3 36·2, 38·3 45·2 44·3, 46·1 38·6 38·0, 39·2

Social support
Perceived (%) 73·1 72·3, 73·8 69·1 68·3, 69·9 69·1 68·3, 69·9 70·5 70·0, 71·0
Foreign perceived (%) 36·8 36·0, 37·7 37·8 36·9, 38·7 N/A 37·3 36·7, 37·9
Received (%) 39·0 38·0, 39·9 35·6 34·6, 36·7 27·8 27·1, 28·6 34·2 33·7, 34·8
Given (%) 30·5 29·6, 31·4 31·0 29·9, 32·0 28·9 28·2, 29·7 30·1 29·6, 30·7
Integrative (%) 70·2 69·2, 71·2 73·2 72·2, 74·1 73·8 73·0, 74·7 72·4 71·8, 72·9
Emotional (%) 62·0 61·1, 62·8 63·3 62·4, 64·1 N/A 62·6 62·0, 63·2

Mental well-being
NEI 30·1 0·26 30·8 0·31 35·5 0·28 32·1 0·18
PEI 67·8 0·25 68·1 0·28 N/A 68·0 0·19

FIES, Food Insecurity Experience Scale; NEI, Negative Experience Index; PEI, Positive Experience Index; N/A, not applicable.
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the detailed coefficients, 95% CI and random effect of the
unadjusted and adjusted relationships). There are three
major findings depicted in Figs 1 and 2 that are important
to highlight. First, there was a dose–response association
between increasing severity of food insecurity and higher
NEI and lower PEI. The second finding was that social
support appeared to improve mental well-being across the
FIES raw score groups, as demonstrated by the distance
between those with (red solid line) and without social
support (blue dashed line). The NEI scores among people
who reported having perceived, integrative or emotional
SS were significantly lower by 3–4 points. The PEI scores
were higher by 6–9 points for people having perceived,
integrative or emotional SS and by 3 points for those with
foreign perceived SS. Neither NEI nor PEI differed sig-
nificantly by received or given SS. The final point high-
lighted by Figs 1 and 2 was that the modifying effect of
social support was significantly greater among those with
the most severe food insecurity, except for integrative SS
for NEI and perceived SS for PEI.

Discussion and conclusion

Using nationally representative large-scale survey data, we
examined the relationship between food security status,
multiple types of social support and mental well-being in
thirty-nine sub-Saharan African countries. Echoing the
findings of previous studies, our results showed that food
security status independently predicted mental well-being
in a dose-responsive manner(8). In general, social support
was associated with better reported mental well-being,
with the relationship being strongest among adults with
the most severe food insecurity. Specifically, the presence
of perceived, integrative and emotional social support
consistently predicted better mental well-being, i.e. higher
PEI and lower NEI scores, while neither given nor
received social support was a significant predictor of
mental well-being. This finding is in line with a large body
of research providing strong evidence of the link between
availability of support and lower levels of both physical
and psychological morbidity(10). The lack of association
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Fig. 1 The marginal effect of food insecurity and types of social support (SS; , no support; , yes support) on mental well-
being assessed by Negative Experience Index (NEI) score (mean values with their standard errors represented by vertical bars) in
sub-Saharan Africa, 2014–2016: (a) perceived SS; (b) foreign perceived SS; (c) received SS; (d) given SS; (e) integrative SS; (f)
emotional SS. The relationship is adjusted for respondent’s age, sex, number of children under 15 years, number of adults over 15
years, education, employment status, place of residence, country-specific income quintiles and survey month. Food insecurity was
measured using the Food Insecurity Experience Scale (FIES; raw scores represent four levels of food insecurity severity, with 7–8
being the most severe)
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between mental well-being and received support is in line
with the so-called ‘paradox’, well documented and tested
in the social support literature, where receipt of support
either has no significant relationship to health or has actual
negative effects(24). This may be explained by support
being received only when one is worse off, or else the
potential positive impact of the support is negated by
feelings of shame, dependence or awareness of the gravity
of one’s situation(25,26). The fact that the modifying effect
of social support was found to be strongest among the
most severely food insecure confirms previous studies
supporting the stress-buffering model, whereby social
support will have its greatest impact among people facing
the most stressful conditions(10).

The modifying role of social support revealed by the
present study confirms similar results found in research
conducted on specific groups of vulnerable sub-popula-
tions, including pregnant women in Uganda(15), HIV-

infected adults in Uganda(14) and Latino minorities with
type 2 diabetes in the USA(16). Each of the studies used a
measure based on a social support scale(27,28), and in all
three, social support protected individuals against negative
impacts of food insecurity on depressive symptoms. The
two studies conducted in Uganda additionally explored
interactions between specific support types and food
security status but reported different results: the moder-
ating effect of instrumental, but not emotional social sup-
port, was stronger among HIV-infected women with
moderate or severe food insecurity than it was for food-
secure women in Uganda(14). However, such modification
did not differ by type of social support among pregnant
women in Uganda(15). In another study from Canada,
the prevalence of mental illness was higher among
food-insecure individuals. This relationship was stronger
among women and those who were socially isolated(29).
These inconsistencies suggest the need for continued
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Fig. 2 The marginal effect of food insecurity and types of social support (SS; , no support; , yes support) on mental well-
being assessed by Positive Experience Index (PEI) score (mean values with their standard errors represented by vertical bars) in
sub-Saharan Africa, 2014–2016: (a) perceived SS; (b) foreign perceived SS; (c) received SS; (d) given SS; (e) integrative SS; (f)
emotional SS. The relationship is adjusted for respondent’s age, sex, number of children under 15 years, number of adults over 15
years, education, employment status, place of residence, country-specific income quintiles and survey month. Food insecurity was
measured using the Food Insecurity Experience Scale (FIES; raw scores represent four levels of food insecurity severity, with 7–8
being the most severe)
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research into the nature of social support’s modifying
effect among specific sub-populations, but do not detract
from the clear evidence of its significant role in the rela-
tionship between food security status and mental well-
being.

Social support cannot be assumed to act uniformly in
relation to health. Its role may differ depending on the
type of support, the specific health outcome considered,
the level of congruity between the support needed and
what is provided, and the social and cultural context.
Given this complexity, it is essential to maintain distinc-
tions among types of support, to consider potential inter-
actions with relevant stress factors, and to avoid drawing
generalizations about the nature of social support’s rela-
tionship with health outside a limited context. While these
important considerations have been taken into account
previously by the small number of studies referenced
above, our study has been able to expand those findings
beyond a small sub-population and single mental health
outcomes. We used standardized measures of food
security status, social support and mental well-being,
which were applied across thirty-nine countries and three
years of data collection, allowing for data to be pooled and
used to produce regional results for sub-Saharan Africa.
Moreover, rigorous multilevel models were applied to
account for country-level differences in the prevalence of
food insecurity, the associations between food insecurity,
social support and mental well-being, and possible
unmeasured country-level confounders.

There are several limitations of the analysis to be noted.
Data from GWP surveys are cross-sectional by nature,
meaning that causality cannot be determined. Different
reference periods were used for the measures of mental
well-being (yesterday), food insecurity (past 12 months)
and social support (past 12 months); the observed asso-
ciation may therefore be attenuated due to day-to-day
variability of experiences associated with mental well-
being. Self-reported data may also result in reporting bia-
ses, the direction of which is unknown. The high exclu-
sion rate in surveys of certain countries and years due to
security reasons, as well as missing data for some SS and
PEI variables, may compromise the representativeness of
our study findings (see online supplementary material,
Supplemental Table 5). However, a sensitivity analysis
suggested the results were robust if using PEI derived
from the at least four available questions by GWP
(Supplemental Table 6). Heterogeneity observed in
country-specific associations, especially with regard to PEI
(Supplemental Fig. 3), may count against the overall
marginal effect when combining all the countries, even
when country-level effects are adjusted. However, the
concern may be minimal, according to the almost identical
results of our sensitivity analysis that excluded the outlier
countries (Supplemental Fig. 5). Finally, the lack of infor-
mation regarding community-level social support pre-
vented us from examining the potential mitigation effect of

social support on adverse mental health outcomes at
broader ecological levels.

In sub-Saharan Africa, addressing the extremely high
prevalence of severe food insecurity must be made a
priority of national governments. Social support’s role in
protecting people against the stress of being food insecure
may have positive implications for their mental well-being,
especially in a context where health-care resources are
failing to meet needs. The interaction shown in the present
study between food security and several types of social
support, which was significant only among the most
severely food insecure, suggests a heavy dependence on
informal support systems, as opposed to reliance on
government social protection programmes, to cope in the
face of hardship. Governments cannot rely on social
support to offset the stress caused by food insecurity and
should devote increased effort to strengthening social
protection systems to improve access to adequate food.
Lack of social support should, however, be recognized as
an aspect of vulnerability and included among other
indicators in routine assessment and monitoring. Given the
limited evidence supporting specific social support inter-
ventions(28), future research is needed to better under-
stand its important role in relation to mental well-being,
particularly among food-insecure populations.
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