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Abstract

Background: In developing countries, maternal mental health problems have been linked to sub-optimal child
feeding practices and child underweight and stunting, but little is known about how maternal mental health is
associated with mothers’ own diets and nutritional status. The objective of the study was to investigate the
association between mental health symptoms and diet and nutritional status of mothers of young children in
South Kivu, DR Congo.

Methods: Participants were 828 mothers of young children enrolled in a larger, quasi-experimental study evaluating a
multi-year food security and nutrition project. The present analysis was conducted with cross-sectional data collected
from 2015 to 2016. We assessed symptoms of anxiety and depression using the Hopkins Symptom Checklist-25 (HSCL-
25) and post-traumatic stress disorder (PTSD) with the Harvard Trauma Questionnaire (HTQ), using a four-point Likert
scale. Mean scale scores were calculated ranging from one to four. A variable was created for high distress (participants
scoring in the upper quartile of both measures). Dietary diversity scores were calculated from the number of food
groups (range zero to ten) consumed the previous day, identified from an open recall. Nutritional status was measured
by body mass index (BMI) and underweight (BMI < 18.5 kg/m?, or mid-upper arm circumference < 23 cm for pregnant
women). Bivariate and multivariate (adjusting for parent study intervention group, education, age, health, parity,
livelihoods zone, and territory of origin) regression analyses were conducted.

Results: Maternal mental health measures were positively and statistically significantly associated with higher dietary
diversity scores in adjusted analyses (HSCL-25: 8= 0.18, p =0.002, HTQ: 3= 0.12, p = 0.029, High Distress: 3= 047, p <
0.001). Mental health symptoms were not significantly associated with BMI (HSCL-25: 8 =—0.04, p = 0.824; HTQ: B =
0.02, p=0.913; High distress: 8= — 0.02, p = 0.938) or underweight (HSCL 25: OR=091, p=0640; HTQ: OR=1.03, p=
0.866; High distress: OR=0.78, p = 0489).

Conclusions: More severe maternal mental health symptoms were associated with higher dietary diversity but not
nutritional status, and the reasons for these findings are not clear from available data. More research is needed to
identify underlying factors that could influence mental health symptomatology and diet quality among food insecure
and extremely resource-limited populations.
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Background

Mental health problems are common morbidities in the
perinatal period, and are associated with a wide range of
adverse health outcomes, including preterm birth and
child stunting and underweight [1, 2]. There exists a great
deal of evidence from low-income countries on the link
between maternal depression and child undernutrition.
Depression symptoms, such as apathy and sadness, may
impede mothers’ ability to care for and feed infants and
young children optimally, contributing to poor health and
nutrition outcomes [3-5]. In developing countries, it is es-
timated that about 15% of pregnant women experience a
mental health disorder in the antenatal period and 20%
experience a postnatal mental disorder, which is higher
than the estimates of 10 and 13% respectively in high-
income countries [1]. At the same time, women in devel-
oping countries are especially vulnerable to undernutri-
tion, notably in the perinatal period when pregnancy and
lactation increase nutritional requirements.

In sub-Saharan Africa, many studies have focused on
links between mental health and food insecurity, but there
has been little research on maternal mental health and
maternal nutrition [6-8]. Evidence from high-income
countries indicates that mental health problems among
perinatal women are associated with disordered eating at-
titudes, higher body mass index (BMI), increased risk for
overweight/obesity, and lower consumption of micronu-
trients [9-11]. Among adults in high-income countries,
depressive symptoms are associated with decreased con-
sumption of fruits and vegetables and increased consump-
tion of energy-dense sweet foods [12, 13]. Conversely,
high fruit and vegetable intake is associated with lower
risk of depression [14], and the Mediterranean diet, which
is high in B vitamins and polyunsaturated fatty acids
(PUFAS), has also be found to reduce depression risk [15,
16]. Higher concentrations of omega-3 PUFAs in breast
milk are associated with decreased risk for depression and
several studies have found improvements in depression
symptoms with omega-3 PUFA supplementation [17-19].
Specific micronutrient deficiencies are associated with
symptoms of mental health problems, such as zinc, which
is important for neurotransmitter functioning. Lower
plasma or serum zinc concentrations are associated with
depression symptoms [20]. Folate and Vitamin B-12 may
play a role in the synthesis and metabolism of neurotrans-
mitters, and deficiencies may cause elevated concentrations
of homocysteine, which are related to depressed mood [21,
22]. Symptoms of iron-deficiency, including fatigue, irrit-
ability, and apathy, overlap with depression symptoms [23].

Yet there has been little focus on understanding how
maternal mental health problems are associated with
maternal diet and nutritional status in developing coun-
tries, even though poverty and women’s disempower-
ment are risk factors for both mental health problems
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and undernutrition [24—26]. The objective of this study
is to evaluate the association between symptoms of men-
tal health problems and the diet and nutritional status of
mothers of young children in South Kivu province, in
eastern Democratic Republic of Congo (DRC). The
DRC’s eastern provinces have experienced years of
armed conflict, population displacement, and human
rights violations which have had a devastating impact on
the food security, nutrition, and mental health status of
the population [27]. Lack of infrastructure, rising food
prices, poverty, and a poorly functioning health system
have contributed to alarming rates of chronic undernu-
trition [28]. Over half of children under five in South
Kivu province are stunted (53%), higher than the na-
tional prevalence of 43% [29]. A survey conducted in
North and South Kivu found that 50% of the population
had symptom criteria for post-traumatic stress disorder
(PTSD) and 40% for major depression [27]. We hypothe-
sized that in this highly food insecure context, higher
symptoms of maternal mental health problems are asso-
ciated with lower dietary diversity, lower BMI, and in-
creased odds of maternal underweight.

Methods

Parent study

The present study is a sub-study of a larger, quasi-
experimental evaluation of a United States Agency for
International Development (USAID) food assistance pro-
gram called Jenga Jamaa II [30]. Jenga Jamaa II was de-
signed to improve household food security and child
nutrition in Uvira and Fizi territories in South Kivu
through four distinct nutrition-specific and nutrition-
sensitive interventions, and was implemented by the non-
governmental organizations (NGOs) Adventist Develop-
ment and Relief Agency (ADRA) and World Vision Inter-
national from 2011 to 2016. Enrollment of project
beneficiaries and control group participants for the parent
study occurred from August to October 2012, with 1820
households enrolled and followed for three and a half
years. Data were collected via eight cross-sectional surveys
occurring in August/September and February/March of
each year to account for seasonal variation in food secur-
ity. More details related to the parent study can be found
elsewhere [30].

Data collection

The present study is a cross-sectional sub-study utilizing
data collected during the last two Jenga Jamaa II surveys
conducted in September 2015 and March 2016. Partici-
pants from the Jenga Jamaa II parent study who were
mothers of children under five also enrolled were eligible
for the sub-study. Individuals were excluded from the
study if they were not enrolled in the parent study or
were not the biological mother of a child also enrolled in
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the parent study. Maternal mental health was assessed at
one time point (September 2015 for the majority of the
participants), but maternal diet and weight data were
utilized from both the September 2015 and March 2016
surveys (among participants present at both) to account
for seasonal variation. Data were collected electronically
using the mobile data collection application Magpi and
Android tablets provided by ADRA [31].

The Institutional Review Board of the Johns Hopkins
Bloomberg School of Public Health approved all data
collection instruments and procedures. At every data
collection encounter for the parent study, study staff ob-
tained oral consent in Swahili, the predominant local
language, and participants were reminded that they
could decline to participate at any time. Additional oral
consent was requested for participation in the sub-study,
in which the mental health questionnaire was described
as well as the potential risks and benefits of participa-
tion. ADRA field agents who served as study enumera-
tors received training on the questionnaire and on
research ethics prior to data collection.

Measures

Independent variables

Independent variables assessed were depression/anxiety
symptoms, post-traumatic stress disorder (PTSD) symp-
toms, and a variable (high mental distress) constructed
to identify participants with high levels of both depres-
sion/anxiety and PTSD symptoms, having mean item
scale scores in the upper quartile of both measures. The
Hopkins Symptom Checklist (HSCL-25) was used to as-
sess depression symptoms (15 items) and anxiety symp-
toms (10 items), and the Harvard Trauma Questionnaire
(HTQ) was used to assess PTSD symptoms (16 items)
[32, 33]. One item on suicidality was dropped from the
HSCL-25 due to ethical considerations. Participants
rated the frequency of each symptom in the prior four
weeks on a four-point Likert scale, and mean item scores
were calculated for depression/anxiety (HSCL-25) and
PTSD (HTQ), with a possible range of one to four.

The mental health questionnaire that included the
HSCL-25 and HTQ tools was adapted from an earlier
study in South Kivu that evaluated the impact of a cog-
nitive behavioral therapy intervention among female sur-
vivors of sexual violence [34]. The questionnaire was
administered in Swahili, the predominant local language.
The HSCL-25 is frequently used in a variety of cultural
settings [7, 35-37], and the validity of a Swahili version
of the scale has been evaluated in a sample of Tanzanian
women using content and construct validation methods
[36]. Additionally, it has been used to assess depression
symptoms among Congolese refugees in the United
States [38]. The validity of the Harvard Trauma Ques-
tionnaire has been assessed in multiple settings and is
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often used among populations who have experienced
conflict and displacement, such as refugees [33, 39-41].

After data collection was complete, the internal
consistency reliability of mental health measures was
assessed using Cronbach’s alpha [42]. The HSCL-25
items had a scale reliability coefficient of 0.92 and the
HTQ items had a scale reliability coefficient of 0.91. The
anxiety and depression subscales of the HSCL-25 had a
correlation coefficient of 0.72 (r(826), p <0.001). The
correlation coefficient of the HSCL-25 and HTQ was
0.82 ((826), p < 0.001).

Dependent variables

Maternal BMI and underweight were used as measures
of maternal nutritional status. Maternal height, weight,
and mid-upper arm circumference (MUAC) were mea-
sured by trained ADRA field agents using standard pro-
tocols [43]. BMI was calculated for non-pregnant
participants, and MUAC was used to assess nutritional
status of pregnant participants [44]. Weight was aver-
aged for the two data collection periods if participants
were present at both surveys, or a sole weight measure
was used for participants who were only present at one
survey. Pregnant mothers with MUAC < 23 cm and non-
pregnant mothers with BMI < 18.5 kg/m” were classified
as underweight [44]. Participants were measured using a
Model 1582 Tanita Mommy and Baby Infant Scale (Ar-
lington Heights, IL) and a Shorr Productions (Olney,
MD) height board.

Dietary diversity scores were used to measure diet
quality, using the Minimum Dietary Diversity for
Women (MDD-W) tool [45]. Enumerators asked partici-
pants to list all foods consumed the previous day and
night. When composite dishes were mentioned, they
asked for a list of ingredients and probed for additional
items. All of the food items were recorded in Swahili,
and then translated to English and classified into one of
ten possible food groups: 1) starchy staples (grains, white
roots, tubers, and plantains); 2) pulses (beans, peas, len-
tils); 3) nuts and seeds; 4) dairy; 5) meat, poultry, and
fish; 6) eggs; 7) dark green leafy vegetables; 8) other vita-
min A-rich fruits and vegetables; 9) other vegetables;
and 10) other fruit. The number of food groups con-
sumed was summed to create a dietary diversity score,
with a possible range of zero to ten, with higher scores
indicating greater diversity. Maternal dietary data were
collected at two time points six months apart, and an
average score was calculated, in order to address sea-
sonal variation.

Background and demographic variables

The mental health questionnaire included a section on
background and demographic characteristics: age, years
of education obtained, ethnic group, living in territory of
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origin, currently pregnant, number of children, and
marital status. Education was recoded as a categorical
variable with three categories: no education, completing
at least some primary school, and completing at least
some secondary school or higher education. Participants
were also asked if they had a child that died, and to rate
their physical health status, using a scale that ranged
from excellent to poor.

Household-level data, including household size, in-
come in the past month, and food insecurity, were col-
lected as part of the parent study survey questionnaire.
Food insecurity was measured using the Household
Food Insecurity Access Scale (HFIAS) [46]. Households
were classified in categories ranging from food secure to
severely food insecure based on HFIAS score. Partici-
pants were also asked their income in the past month.
Household income was not included in the final analysis
because it was not necessarily reflective of socioeco-
nomic status; in this context it may have represented the
sale of assets due to hardship or food insecurity. Indica-
tor variables for intervention groups were created for the
four parent study interventions and the control group.
Indicator variables for geographic region (Uvira or Fizi
territory) and livelihoods zone (plains, mountains, or
lakeside) were also included.

Statistical analysis
Data were analyzed using Stata 13 [47]. Distributions of
continuous variables and frequencies of categorical vari-
ables were explored, and outlying values were identified.
The three dependent variables assessed were dietary diver-
sity score, BMI, and underweight. Dietary diversity score
was a continuous variable. BMI was continuous and limited
to non-pregnant participants. Underweight was constructed
as a binary variable. Independent variables for maternal
mental health were mean item HSCL-25 score (measuring
depression and anxiety symptoms), mean item HTQ score
(measuring PTSD symptoms), and a binary variable for
high psychological distress (upper quartile of both mea-
sures). Separate analyses were conducted for each of the
three independent variables due to multicollinearity.
Bivariate regression analyses were conducted between
demographic/socioeconomic measures and independent
and dependent variables (Additional file 1: Tables 4
and 5). Potential confounding variables were selected for
inclusion in the model if they were associated with both
independent and dependent variables, or if they had a
conceptual relationship to both. Multivariate linear and
logistic regression analyses were conducted, adjusting
for potential confounding variables.

Results
The final sample included 828 participants after the ex-
clusion of data from 40 participants whose children were
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not enrolled in the parent study, four who were not
the biological mothers of the children enrolled, and
six who did not have data recorded for any
dependent variable.

Socio-demographic characteristics of the sample
Demographic and background characteristics of the
sample are presented in Table 1. The mean age of the
participants was 29.6 years, and almost all (90.1%) were
married. About one-third of participants (31.7%) had
never attended school, 48.7% had some primary school
education, and 19.7% had at least some secondary school
education. The participants had an average of five chil-
dren (range: 1-11), and 28.9% had at least one child that
died. About 20% reported they were pregnant at the
time of the survey. The average household size was 7.8
people, and median household income in the previous
month was 22,500 Congolese francs (approximately
$23). The majority of households (67.8%) were classified
as severely food insecure.

Maternal mental health, diet, and nutritional status
descriptive statistics

Descriptive statistics for independent and dependent
variables are presented in Table 2. Participants’ average
mean item scores on the mental health measures were
2.3 on the HSCL-25 and 2.1 on the HTQ. There were
142 participants (17.2%) whose mean item scores were
in the upper quartile of both measures and were classi-
fied as having high psychological distress. Only three
participants, or less than 1% of the sample, had mean
item scores of one on the HSCL-25, indicating they had
experienced no depression or anxiety symptoms in the
past four weeks, and 3% had experienced no PTSD
symptoms.

Maternal dietary data were available from 804 par-
ticipants (97.1%), of which 507 were present for both
surveys. The mean dietary diversity score was 2.5
during the first survey (n =730, range 0-7) and the
mean score was 2.8 for the second survey (n =581,
range 0-6). The average mean dietary diversity score
was 2.6 (Table 2). Only 3% of the participants
achieved the Minimum Dietary Diversity for Women
indicator (consuming at least five of ten food
groups in the previous day) [45].

Participants' diets mostly consisted of fufu, a fluffy
starch made from either cassava or corn flour, and
sombé (cassava leaves). Few mothers consumed animal
source foods or legumes. In addition to cassava leaves,
other dark green leafy vegetables consumed included
sweet potato leaves, bean leaves, and lenga-lenga (amar-
anth greens). Consumption of other vitamin A-rich
fruits or vegetables was rare. Those with higher dietary
diversity scores tended to consume more fruits and
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Table 1 Background Characteristics of Study Sample, N =828
Mean (SD) or N (%)

Territory
Uvira 440 (53.1)
Fizi 388 (46.5)
Livelihoods Zone
Mountains 114 (13.7)
Plains 459 (554)
Lakeside 255 (30.6)
Intervention Group®
WEG 152 (184)
PM2A 285 (34.4)
FFS 118 (14.3)
F2F 113 (13.6)
Control 160 (19.3)
Household Size 7.8 (2.6)
Household Income, Median (IQR)® 22,500 (9500, 45,000)
Severely Food Insecure® 556 (67.8)
Maternal Age 296 (6.3)
Education Level
None 261 (31.7)
Some Primary School 401 (48.7)
Some Secondary School 162 (19.7)
Married 745 (90.1)
Ethnic Group
Mubembe 350 (42.4)
Mufuliro 396 (47.9)
Murundi 16 (1.9)
Mushi 26 (3.1)
Muvira 11(1.3)
Other 27 (33)
Living in Territory of Origin 618 (74.7)
Self-reported Health Status
Poor 221 (26.9)
Average 298 (36.2)
Good 270 (32.8)
Very good/Excellent 34 (4.1)
Number of Children 54 (3)
Experienced Death of a Child 239 (28.9)
Pregnant 160 (19.3)

?WEG Women’s Empowerment Group, PM2A Prevention of Malnutrition in
Children under 2 Approach, FFS Farmer Field Schools, F2F Farmer to Farmer
PPast month, Congolese francs

“Household Food Insecurity Access Scale

vegetables, including tomato, avocado, eggplant, zuc-
chini, mushroom, onion, mango, and guava. Very few
participants consumed eggs or dairy.
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Table 2 Maternal Mental Health, Dietary Diversity, and
Nutritional Status Descriptive Statistics

Mean (SD) or N (%)

Maternal Mental Health (n = 828)

HSCL-25° 23(06)
HTQ® 2.1(06)
High Distress® 142 (17.2)
Maternal Nutritional Status (n =782)
Weight (kg)®
Survey 1 50.9 (8.06)
Survey 2 495 (7.7)
Average, Both Surveys 503 (7.6)
Height (m) 1.5 (0.1)
BMI (kg/m?)° 218 (28)
MUAC (cm) (Pregnant participants) 252 (27)
Underweight® 86 (11.0)
Maternal Diet (n = 804)
Dietary Diversity Score
Survey 1 25(.2)
Survey 2 28 (1.1)
Average, Both Surveys 26 (1.0

224 items from the Hopkins Symptom Checklist-25 measuring depression and
anxiety symptoms, range of scale scores 1-4.

216 items from the Harvard Trauma Questionnaire measuring post-traumatic
stress symptoms, range of scale scores 1-4.

Participants with mean item scores in the upper quartile of both measures (>
2.6 for the HSCL-25 and > 2.5 for the HTQ).

dAmong 634 non-pregnant participants.

°BMI < 18 kg/m? among non-pregnant participants or MUAC < 23 cm among
pregnant participants.

Anthropometric data were available from 782 (94.4%)
participants, and descriptive statistics are displayed in
Table 2. Weight was collected during both surveys and
averaged to account for seasonality. Mean weight during
the second survey was slightly lower (49.5 kg) compared
to the first survey (50.9 kg), and mean height was 1.5 m.
Mean BMI among non-pregnant participants was
21.8 kg/m?, and 8.4% were underweight. Mean MUAC
of the 194 pregnant participants was 25.2cm, and
22.3% were classified as underweight. In total, 11% of
pregnant and non-pregnant participants combined
were underweight.

Bivariate analyses

Results of bivariate and multivariate analyses are pre-
sented in Table 3. In crude models, there was a positive
association between higher mental health symptoms and
dietary diversity score, with every 1-point increase in
HSCL-25 score associated with an increase of 0.22 in diet-
ary diversity (p <0.001). Similar results were found when
assessing the HTQ score (f=0.15, p=0.004), and high
psychological distress (p = 0.48, p <0.001). A negative but
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Table 3 Bivariate and Multivariate Associations between Maternal Mental Health Symptoms, Dietary Diversity and Nutritional Status

Dietary Diversity Score (n = 776)

Crude

B (95% Cl)
HSCL-25° 022 (0.10, 0.33)
HTQ® 0.15 (0.05, 0.26)
High Distress 048 (031, 0.66)
BMI (n = 616)

Crude

B (95% Cl)
HSCL-25° 017 (-053,0.19)
HTQ® 003 (-0.36, 0.30)
High Distress® -0.19 (-0.75, 0.37)
Underweight (n = 761)

Crude

OR (95% Cl)
HSCL-25° 1.01 (0.69, 1.46)
HTQ® 1.07 (0.75,151)
High Distress 0.84 (045, 1.56)

Adjusted®
p-value B (95% Cl) p-value
<0.001 0.18 (0.06, 0.30) 0.002
0.004 0.12 (0.01,0.23) 0.029
<0.001 047 (0.28, 0.65) <0.001
Adjusted?
p-value B (95% ClI) p-value
0355 -0.04 (-042,033) 0.824
0.869 0.02 (-0.32,0.36) 0913
0512 -0.02 (-0.61, 0.56) 0.938
Adjusted®
p-value OR (95% Cl) p-value
0.967 091 (0.60, 1.37) 0.640
0.722 1.03 (0.71,1.51) 0.866
0577 0.78 (040, 1.56) 0.489

@Adjusted for intervention group, age, education level, living in territory of origin, livelihoods zone, number of children, and self-reported health status
b24 items from the Hopkins Symptom Checklist-25 measuring depression and anxiety symptoms, range of scale scores 1-4

€16 items from the Harvard Trauma Questionnaire measuring post-traumatic stress symptoms, range of scale scores 1-4

Participants with mean item scores in the upper quartile of both measures (> 2.6 for the HSCL-25 and > 2.5 for the HTQ)

Significant p-values are set in bold

not statistically significant association was found between
maternal mental health variables and BMI. Unadjusted beta
coefficients were — 0.17 for HSCL-25 (p = 0.355), - 0.03 for
HTQ (p =0.869), and - 0.19 for high psychological distress
(p =0.512). No significant associations were found between
maternal mental health variables and odds of underweight
(HSCL-25: OR=1.01, p=0.967, HTQ: OR=1.07, p=
0.722, High Distress: OR =0.84, p = 0.577).

Multivariate analyses

Multivariate analyses adjusted for covariates identified as
potential confounding variables: intervention group, age,
education level, number of children, living in territory of
origin, livelihoods zone, and self-reported health status.
In adjusted analyses (Table 3), positive and statistically
significant relations were found between HSCL-25 (=
0.18, p =0.002), HTQ (f = 0.12, p = 0.029), and high psy-
chological distress ( =0.47, p <0.001) and dietary diver-
sity. In the adjusted model with BMI as a dependent
variable, no significant associations were found. Beta co-
efficients were — 0.04 for HSCL-25 (p =0.824), 0.02 for
HTQ (p=0.913) and - 0.02 for high psychological dis-
tress (p = 0.938). No association was found between ma-
ternal mental health and odds of underweight (HSCL 25:

OR =091, p=0.640, HTQ: OR =01.03, p =0.866, High
distress: OR = 0.78, p = 0.489).

Discussion
This study found that mothers of young children with
higher levels of depression, anxiety, and PTSD symp-
toms had higher dietary diversity scores, with every one-
unit increase in mean item scale scores associated with
small but statistically significant increases in dietary di-
versity scores. Regardless of mental health status, all par-
ticipants had low dietary diversity, consuming on
average less than three food groups the previous day. No
associations were found between maternal mental health
symptoms and BMI or odds of underweight. These find-
ings indicate that mothers with more severe mental
health symptoms had slightly more diverse and thus
higher quality diets compared to mothers with less se-
vere symptoms, and that maternal mental health symp-
toms were not related to nutritional status. An
explanation for the positive relations between maternal
mental health and dietary diversity was not clear from
available data.

The extremely resource-limited context may have been
an important factor contributing to the contrary find-
ings. The results of the parent study found that stunting
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prevalence ranged from 55 to 70% among children in
intervention group households and 47% of households
were severely food insecure at endline, making this a
particularly nutritionally deprived group [30, 48]. In such
a food insecure environment, opportunities to improve
dietary diversity are limited, and differences in dietary di-
versity among participants with higher levels of mental
health symptoms compared to those with less severe
symptoms may be due to other underlying or modifying
factors, such as social support and work burden. For ex-
ample, social support was found to modify the association
between depression and food insecurity among people liv-
ing with HIV/AIDS in Uganda, as well as among perinatal
women in urban South Africa [49, 50]. Additionally,
women who have a higher work burden may experience
increased stress and related mental health symptoms but
might also have more income with which to purchase
more diverse foods. However, it is not possible to assess
these factors in the context of the present study.

Our finding that maternal mental health was positively
associated with dietary diversity differs from other stud-
ies’ findings, although there are few comparable studies
on this topic from other developing countries, nor from
post-conflict, severely food insecure settings. A recent
systematic review found that perinatal depression and
stress symptoms were associated with less healthy diets,
and another found that high intakes of micronutrient-
rich foods such as vegetables and fruit were associated
with lower depression risk among adults [51, 52]. One
study in Iran assessing only anxiety symptoms found
that they were associated with low dietary diversity
among women [53].

With regard to maternal mental health symptoms and
maternal nutritional status, our finding that there was
no association between more severe symptoms and BMI
also diverged from the existing literature. Studies from
high-income countries found relations between depres-
sive symptoms and BMI to resemble a U-shaped curve,
where depressive symptoms are associated with both
underweight and overweight in adults [54—56]. Among
women in the perinatal period, one study found that
women with normal pre-pregnancy BMI (compared to
obese and underweight women) had signficantly lower
risk of postpartum depression symptoms.

To our knowledge, this is the first study to assess ma-
ternal mental health in relation to maternal dietary di-
versity and nutritional status in sub-Saharan Africa. The
study evaluated symptoms of multiple mental health
problems in the same population, utilizing measures
which have been found to be valid among similar ethno-
linguistic groups and conflict-affected populations. A
limitation of the study was that a number of factors limit
the generalizability of the findings, including that the
majority of the participants were enrolled in a food
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security/nutrition intervention, and that most house-
holds were severely food insecure (despite the interven-
tion). Additionally, mental health symptoms and diet
were self-reported, thus recall bias may have affected the
validity of the findings. Other studies have shown that
major depression is associated with memory bias [57, 58],
therefore participants experiencing higher levels of mental
health systems may have been particularly susceptible to
bias. Finally, the study is cross-sectional, so it is not pos-
sible to understand directionality of the findings.

Conclusions

Our study found that higher levels of maternal mental
health symptoms were associated with higher maternal
dietary diversity scores, but not associated with maternal
BMI or underweight. The findings suggest that despite
the presence of large-scale food security and nutrition
interventions, food insecurity and undernutrition
remained prevalent, and any improvements in household
food security as a result of the interventions may not
have necessarily extended to women’s diets. Symptoms
of depression, anxiety, and post-traumatic stress were
highly prevalent among the study sample. Regardless of
our findings, programs seeking to improve the well-
being of vulnerable populations in similar contexts
might consider focusing on maternal mental health and
engaging in more intensive efforts to improve maternal
diet quality.
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