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Abstract 

Objectives: This study was conducted in order to determine whether food insecurity is associated with 
poor mental health outcomes among PLHIV in Togo and Côte d’Ivoire, West Africa. 

Design: Cross-sectional study among participants enrolled in the International epidemiological 
Databases to Evaluate AIDS West Africa cohort. 

Methods: The Household Food Insecurity Access Scale was used to measure food insecurity. The 
PHQ-9, GAD-7, PCL-5, and AUDIT-C instruments were used to assess depressive symptoms, anxiety 
symptoms, symptoms of post-traumatic stress disorder (PTSD), and harmful alcohol use, respectively. 
Logistic regression was used to identify factors associated with poor mental health outcomes. 

Results: Among 584 participants (68.8% female, median age 52 years), nearly half (48.1%) were food 
insecure; 7.0% were mildly food insecure, 26.7% were moderately food insecure, and 14.4% were 
severely food insecure. Severe food insecurity [OR 2.63 (1.30-5.34)] and being widowed [OR 2.15 
(1.07-4.30)] were associated with moderate-to-severe depressive symptoms and formal education was 
protective [OR 0.30 (0.15-0.61)]; there was a trend towards an association between severe food 
insecurity and moderate-to-severe anxiety symptoms [OR 2.14 (0.98-4.70)] and formal education was 
protective [OR 0.35 (0.18-0.71)]; severe food insecurity [OR 6.87 (2.89-16.38)] and being widowed 
[OR 3.55 (1.46-8.59)] were associated with PTSD; mild food insecurity [OR 2.74 (1.20-6.26)] and 
male sex [OR 11.58 (5.44-24.68)] were associated with high risk alcohol use.  

Conclusions: Food insecurity is associated with poor mental health outcomes among PLHIV in 
Togo and Côte d’Ivoire, West Africa. Future studies to understand and address the causal links 
between food insecurity and mental health among PLHIV are warranted. 

Keywords: food insecurity; mental health; social determinants of health; HIV; West Africa; Sub-
Saharan Africa; low- or middle-income countries 

INTRODUCTION 

According to the United Nations Food and Agriculture Organization, nearly a third of the global 
population is moderately or severely food insecure and does not have regular access to adequate 
food[1]. The major drivers of food insecurity include conflict, climate extremes, economic downturns, 
socio-structural inequality, and lack of access to nutritious foods and healthy environments[1]. These 
factors are particularly important in West Africa, where the prevalence of food insecurity continues to 
increase, and more than 60% of the population suffers from moderate or severe food insecurity[1]. 

The factors driving the increasing burden of food insecurity can also contribute to poor mental health. 
Globally, the prevalence of mental health disorders has increased by 48% in the past 30 years, with an 
estimated lifetime prevalence of any mental disorder of nearly 30%[2, 3]. According to the World 
Health Organization, the determinants of mental health include “not only individual attributes and 
interactions with others, but also social, cultural, economic, political and environmental factors”[4]. A 
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better understanding of the factors contributing to the increasing burden of mental health disorders is 
essential in order to both improve individual health outcomes and reverse this alarming trend. 

Individuals living with HIV are uniquely impacted by both food insecurity and poor mental health[5-
25]. Food insecurity is highly prevalent among people living with HIV (PLHIV) in West Africa and 
contributes to poor HIV outcomes, including poor adherence to antiretroviral therapy (ART), loss to 
follow-up, and virologic failure[17, 18, 26]. Due to a multitude of social, clinical, and biological 
factors, including HIV-associated stigma, advanced HIV disease, ART adverse effects, and 
socioeconomic stressors, PLHIV are also at increased risk of poor mental health[7, 8, 13, 27]. Prior 
studies suggest that depression is highly prevalent among PLHIV in West Africa[8], and may be as 
much as three times more prevalent among PLHIV compared to the general population[13, 28, 29]. 
Furthermore, mental health disorders such as depression, anxiety, and alcohol use disorder are 
associated with poor HIV outcomes, including increased risk of non-adherence to ART, loss to follow-
up, virologic failure, and disease progression[6, 7, 30]. While food insecurity has been associated with 
poor mental health among members of the general population in West Africa, studies to specifically 
evaluate the relationship between food insecurity and mental health outcomes among PLHIV in the 
region are limited[31-40]. 

Understanding the associations between food insecurity and mental health among PLHIV may have 
important implications for the development and implementation of effective interventions to improve 
health outcomes and quality of life. This study was conducted in order to determine whether food 
insecurity is associated with poor mental health outcomes among PLHIV in Togo and Côte d’Ivoire, 
West Africa. The secondary objective was to determine how social determinants of health modify this 
effect. 

METHODS 

We conducted a cross-sectional study among a subset of participants enrolled in the International 
epidemiological Databases to Evaluate AIDS (IeDEA) West Africa cohort at the “Espoir Vie Togo 
(EVT)” Clinic in Lome, Togo and the “Centre Medical de Suivi des Donneurs de Sang (CMSDS)” in 
Abidjan, Côte d’Ivoire from November 2021 through June 2022. PLHIV who were ≥40 years old and 
receiving antiretroviral therapy for ≥6 months were enrolled as part of a larger study assessing the 
burden of non-communicable diseases in individuals aging with HIV across a variety of low-and-
middle income settings[41, 42]. Participants were recruited during their routine visit using a systematic 
random sampling approach. Briefly, during a pre-enrollment visit and for a given day of HIV care 
visits, clinicians at the HIV clinic proposed participation to eligible patients using the following 
procedure: the research assistant in charge of enrollment selected every nth eligible patient (depending 
on the daily number of eligible attendees receiving HIV care), after randomly selecting the first patient 
through nth statistical elements as the starting point[43, 44]. Data were collected using structured 
questionnaires, validated instruments, and chart review.  

Social determinants of health: Formal education, household income, and marital status were captured 
using a structured questionnaire. 
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Food Insecurity: The Household Food Insecurity Access Scale (HFIAS) was used to measure food 
insecurity[45]. Food secure was defined as HFIAS category 1 and food insecure was defined as HFIAS 
categories 2-4, where category 2 is mildly food insecure, category 3 is moderately food insecure, and 
category 4 is severely food insecure.  

HIV outcomes: CD4 cell count and HIV viral load were captured using chart review.  

Mental Health Outcomes: The Patient Health Questionnaire-9 (PHQ-9) instrument was used to assess 
severity of depressive symptoms, where a PHQ-9 score of 5-9 was categorized as mild depressive 
symptoms and a PHQ-9 score ≥10 was categorized as moderate-to-severe depressive symptoms[46-
48]. The General Anxiety Disorder-7 (GAD-7) instrument was used to assess severity of anxiety 
symptoms, where a GAD-7 score of 5-9 was categorized as mild anxiety symptoms and a GAD-7 score 
≥10 was categorized as moderate-to-severe anxiety symptoms[48, 49]. The PTSD Checklist for DSM-
5 (PCL-5) instrument was used to assess symptoms of post-traumatic stress disorder (PTSD), where a 

PCL-5 score 33 was categorized as probable PTSD[50, 51]. The Alcohol Use Disorders Identification 

Test (AUDIT-C) instrument was used to assess harmful alcohol use, where a score 4 for men and 3 
for women was categorized as harmful[52-54].  

Statistical Analysis: Descriptive analysis was performed for all variables. Logistic regressions were 
used to identify predictors of mental health outcomes and to evaluate the associations between food 
insecurity and mental health outcomes using the categories that have been previously validated for 
each of these scales[46-54]. Variables that were significantly associated with mental health outcomes 
using simple regression were retained in the multivariable regression models. Missing data were 
excluded from analysis. P-values <0.05 were considered significant. Data were analyzed using SPSS 
Statistics 29. 

Ethical statement: All participants were informed about potential benefits and harms related to study 
participation and provided written informed consent prior to being included. The respective National 
Ethic committees of Cote d’Ivoire and Togo approved the study protocol (CMSDS, Côte d'Ivoire :195‐
21; EVT Clinic, Togo: 01/2022/CBRS). 

RESULTS 

CHARACTERISTICS OF STUDY PARTICIPANTS  

Demographic characteristics: We enrolled 584 participants, of which 68.8% were female (Table 1). 
The median age was 52 years (IQR 48-58; range 41-80); 37.7% were 40-49 years of age, 54.3% were 
50-64 years of age, and 8.0% were 65-80 years of age. Half of the participants were enrolled in Côte 
d’Ivoire and half were enrolled in Togo. 

Social determinants of health: Nearly 17% had not received any formal education, 31.0% had 
attended primary school, 43.2% had attended secondary school, and 9.3% had attended university. 
Nearly 20% earned <25,000 FCFA (<42 USD)/month, 29.2% earned 25,000 to <50,000 FCFA (42 to 
<84 USD)/month, 23.5% earned 50,000 to <120,000 FCFA (84 to <202 USD)/month, and 27.7% 



ACCEPTED

 

earned ≥120,000 FCFA (≥202 USD)/month. More than half (51.2%) were married or cohabitating, 
24.8% were single, 17.3% were widowed, and 6.7% were divorced or separated.  

Food insecurity: Nearly half (48.1%) of participants were food insecure; 7.0% were mildly food 
insecure, 26.7% were moderately food insecure, and 14.4% were severely food insecure. 

HIV outcomes: The median CD4 cell count was 583 cells/mm3 (IQR 396-816); only 6.6% of 
participants had a CD4 count <200 cells/mm3. HIV viral loads were available for 562 participants, of 
which 90.7% had a viral load <200 copies/mL. 

Mental health outcomes: Moderate-to-severe depressive symptoms were experienced by 68 (11.7%) 
of participants, 44 (7.5%) of participants experienced moderate-to-severe anxiety symptoms, and 23 
(3.9%) experienced PTSD. Harmful alcohol use was experienced by 132 (22.6%) of participants based 
upon the AUDIT-C score.  

ASSOCIATIONS BETWEEN FOOD INSECURITY AND MENTAL HEALTH OUTCOMES 

Depressive symptoms: Food insecurity (OR 2.11; 95% CI 1.24-3.59), particularly severe food 
insecurity (OR 3.35; 95% CI 1.77-6.31), was associated with moderate-to-severe depressive symptoms 
using simple logistic regressions (Table 2).  Participants with an income <50,000 FCFA (OR 1.89; 
95% CI 1.08-3.30) and those who were widowed (OR 2.78; 95% CI 1.51-5.12) also had greater odds 
of moderate-to-severe depressive symptoms. Any level of formal education was protective (OR 0.27; 
95% CI 0.15-0.49). Sex and age were not associated with moderate-to-severe depressive symptoms. 
In the multivariable regression model, severe food insecurity (OR 2.63; 95% CI 1.30-5.34) and being 
widowed (OR 2.15; 95% CI 1.07-4.30) were associated with moderate-to-severe depressive 
symptoms; formal education was protective (OR 0.30; 95% CI 0.15-0.61). 

Anxiety symptoms: Severe food insecurity (OR 2.32; 95% CI 1.07-5.02) was associated with 
moderate-to-severe anxiety symptoms using simple logistic regressions and formal education was 
protective (OR 0.34; 95% CI 0.17-0.68) (Table 3). Sex, age, income, and marital status were not 
associated with moderate-to-severe anxiety symptoms. In the multivariable regression model, there 
was a trend towards an association between severe food insecurity and moderate-to-severe anxiety 
symptoms (OR 2.14; 95% CI 0.98-4.70); formal education was protective (OR 0.35; 95% CI 0.18-
0.71). 

PTSD: Food insecurity (OR 4.08; 95% CI 1.49-11.14), particularly severe food insecurity (OR 7.41; 
95% CI 3.15-17.42), was associated with PTSD using simple logistic regressions (Table 4). Those 
who were widowed (OR 3.97; 95% CI 1.69-9.34)    

also had greater odds of PTSD. Sex, age, education, and income were not associated with PTSD. In 
the multivariable regression model, severe food insecurity (OR 6.87; 95% CI 2.89-16.38) and being 
widowed (OR 3.55; 95% CI 1.46-8.59) were associated with PTSD. 

Alcohol use: Based upon the AUDIT-C score, mild food insecurity (OR 2.45; 95% CI 1.24-4.82), 
male sex (OR 8.39; 95% CI 5.44-12.92), education beyond primary school (OR 1.57; 95% CI 1.06-
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2.33), income  50,000 FCFA (OR 1.83; 95% CI 1.21-2.76), and being married (OR 2.01; 95% CI 
1.35-3.00) were associated with high risk alcohol use using simple regressions (Table 5). Age was not 
associated with high risk alcohol use. In the multivariable regression model, only mild food insecurity 
(OR 2.74; 95% CI 1.20-6.26) and male sex (OR 11.58; 95% CI 5.44-24.68) were associated with high 
risk alcohol use.  

DISCUSSION 

In this study conducted among PLHIV in Togo and Côte d’Ivoire, West Africa, we evaluated the 
impact of food insecurity on mental health outcomes. We found that food insecurity is common and is 
associated with depressive symptoms, anxiety symptoms, PTSD, and high risk alcohol use. To our 
knowledge, this is the first study to evaluate the impact of food insecurity on mental health outcomes 
among PLHIV in West Africa.  

Individuals who are both food insecure and living with HIV are confronted by a multitude of biological 
and social factors that may heighten their risk of poor mental health outcomes. Food insecurity can 
contribute to poor mental health independent of HIV status as a result of nutrient deficiencies, 
increased levels of stress, feelings of shame, engaging in socially unacceptable coping strategies, 
disruptions to household ecology, loss of meal patterns and practices that sustain social cohesion, and 
increased burden of socioeconomic stressors [39, 55-57].   

In the relationship between food insecurity and mental health, HIV can be a critical exacerbating factor 
through both direct and indirect pathways (Figure 1). HIV status can contribute to poor mental health 
outcomes due to factors such as HIV-associated stigma, clinical sequelae of advanced disease, side 
effects of ART, and HIV-associated socioeconomic stressors. These same HIV-associated factors can 
also lead to food insecurity or exacerbate preexisting food insecurity, thus further contributing to poor 
mental health through the food insecurity pathway. As such, the relationship between food insecurity 
and mental health may be amplified in the context of HIV.  

Among the few studies that have evaluated the association between food insecurity and mental health 
among PLHIV in sub-Saharan Africa (SSA), the vast majority have focused on depression[58-66]. To 
our knowledge, only one previously published study has evaluated the association between food 
insecurity and anxiety symptoms among PLHIV in SSA, and there have been no prior studies that 
evaluated the association between food insecurity and PTSD in this context[64]. We were unable to 
identify any previously published studies conducted among PLHIV in SSA that used validated 
instruments to specifically evaluate the impact of food insecurity on high risk alcohol use[67, 68]. As 
such, this study helps to address a critical gap in the literature and makes an important contribution to 
our understanding of the complex relationship between food insecurity and mental health among 
PLHIV in SSA.   

Depressive symptoms: Consistent with the findings from our study, food insecurity has been 
associated with depressive symptoms among PLHIV in other regions of SSA, including East Africa 
(Kenya[58, 59], Uganda[61, 62], Ethiopia[63], and Tanzania[64]) and Southern Africa (Zambia[65] 
and South Africa[66]). The majority of these studies used the HFIAS[58, 62, 65] or an adaptation of 
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the HFIAS to assess food insecurity[59, 63, 64]. There was greater variation in the instruments that 
were used to assess depression, which included the Hopkins Symptom Checklist for Depression 
(HSCL-D)[58, 62], the Center for Epidemiologic Studies Depression (CES-D) scale[59, 63, 66], the 
M.I.N.I. neuropsychiatric interview (MINI Plus) [61], the Children’s Depression Inventory (CDI-S) 
[65], and the Edinburgh Postnatal Depression Scale (EPDS) [64]. In these studies food insecurity was 
associated with both greater odds of depression and greater severity of depressive symptoms. 

Sociodemographic characteristics that were assessed included sex, age, marital status, education, 
occupation, household size, number of dependents, urban/rural residence, distance from residence to 
clinic, wealth, asset index, practice of agriculture, livestock ownership, ethnicity, religion, and social 
support. In a number of studies, women were more likely to experience depressive symptoms 
compared to men[58, 61-63], though this was not universal. Factors that were protective included 
marriage[64], livestock ownership[63], and financial capital[66].  

Anxiety symptoms: In our study, there was a trend towards an association between food insecurity 
and anxiety symptoms. We were able to identify a single study conducted in SSA that evaluated the 
association between food insecurity and anxiety symptoms[64]. This study, which was conducted in 
Tanzania, used an adapted version of the HFIAS to assess food insecurity. Anxiety was assessed using 
the six-item subscale of the Brief Symptom Index (BSI-18), which differed from the instrument used 
in our study. Food insecurity was associated with greater odds of anxiety using simple regression, but 
not in the multivariable model where marriage was consistently protective.  

Alcohol use: We found that food insecurity was associated with high risk alcohol use and men were 
more likely to engage in high risk alcohol use compared to women. To our knowledge, this is the first 
study conducted among PLHIV in SSA that used validated instruments to evaluate the association 
between food insecurity and high risk alcohol use. In a behavioral intervention study conducted among 
women living with HIV in South Africa who use alcohol, food insecurity was associated with less 
frequent alcohol use[67]. Importantly, neither food insecurity nor alcohol misuse were assessed using 
validated scales. It is of note that in our study, mild food insecurity but not moderate or severe food 
insecurity, was associated with high risk alcohol use. As food insecurity can be a correlate of poor 
economic status, it is possible that income is a factor which limits alcohol use among those 
experiencing severe food insecurity in some settings.  

Social determinants: According to the WHO, the social determinants of health are “the non-medical 
factors that influence health outcomes”[69]. Among the social determinants evaluated in our study, 
the most important predictor of mental health outcomes was formal education. We found that formal 
education is protective against poor mental health outcomes, as individuals who had received a formal 
education were less likely to experience symptoms of depression or anxiety. An understanding of the 
social determinants that contribute to poor mental health outcomes, as well as those that are protective, 
is essential in order to develop and implement interventions that are informed by socio-cultural context. 

Education is considered one of the most important modifiable social determinants of health[70]. It is 
strongly associated with life expectancy, health-seeking behaviors, and morbidity and is one of the 
most powerful tools by which individuals can emerge from poverty[70, 71]. However, in SSA it is 
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estimated that 105 million children of primary and secondary school age are not enrolled in school and 
only 23 percent of those enrolled complete secondary education[72]. Among the multitude of 
innovative and resource intensive health-associated interventions implemented in SSA, ensuring 
access to formal education should be universally prioritized. 

Limitations: This study was conducted among older PLHIV on ART in urban centers in West Africa. 
As such, our findings may not be representative of all PLHIV or populations outside of this context. 
Our sample was limited to individuals ≥40 years of age. Greater age variability of our sample may 
have improved our ability to detect an association between increasing age and mental health outcomes. 
Participants in this study were PLHIV who were enrolled in care and receiving ART, which may have 
introduced selection bias. As both food insecurity and poor mental health are barriers to retention in 
care and adherence to ART, it is possible that our sample was biased towards those with greater food 
security and more favorable mental health outcomes. As such, the prevalence of food insecurity and 
mental health disorders in our study may be underestimated. While we were able to evaluate the 
associations between food insecurity and mental health outcomes, an understanding of the causal 
pathways was limited by the cross-sectional design. A future longitudinal study would help to elucidate 
the causal pathways between food insecurity and poor mental health and understand how the 
relationships between food insecurity and mental health change over time. The inclusion of additional 
social determinants of health would further strengthen future studies. 

CONCLUSION 

We found that food insecurity is associated with poor mental health outcomes among PLHIV in Togo 
and Côte d’Ivoire, West Africa. These findings suggest that interventions to address food insecurity 
may help to improve mental health outcomes for PLHIV. Future studies to understand and address the 
causal links between food insecurity and mental health are warranted. 

ACKNOWLEDGEMENTS 

Author contributions: Conceptualization: NB and AJ; Methodology: NB, AJ, and CB; Data 
collection: NB, MP, JJK; Writing – original draft: NB and AJ; Writing –  revising and editing: NB, 
AJ, CB, MP, JJK; Resources and Supervision: DE, EM, AM, RM. All authors reviewed and approved 
the final manuscript. 

The authors would like to thank the study participants and the staff of the Espoir Vie Togo (EVT) 
Clinic in Lome, Togo and the Centre Medical de Suivi des Donneurs de Sang (CMSDS) in Abidjan, 
Côte d’Ivoire. 

The IeDEA West Africa Collaboration 2021-2026  

Site investigators and cohorts  

• Adult cohorts: Marcel Djimon Zannou, CNHU, Cotonou, Benin; Armel Poda, CHU Souro 
Sanou, Bobo Dioulasso, Burkina Faso; Oliver Ezechi, National Institute of Medical Research 
(NIMR), Lagos, Nigeria; Eugene Messou, ACONDA CePReF, Abidjan, Cote d’Ivoire; Henri 



ACCEPTED

 

Chenal, CIRBA, Abidjan, Cote d’Ivoire; Kla Albert Minga, CMSDS, Abidjan, Cote d’Ivoire; 
Aristophane Tanon, CHU Treichville, Cote d’Ivoire; Moussa Seydi, CHU de Fann, Dakar, 
Senegal; Ephrem Mensah, Clinique EVT, Lomé, Togo. 

• Pediatric  cohorts: Caroline Yonaba, CHU Yalgado Ouadraogo, Ouagadougou, Burkina Faso; 
Lehila Bagnan Tossa, CNHU, Cotonou, Benin; Jocelyn Dame, Korle Bu Hospital, Accra, 
Ghana; Sylvie Marie N’Gbeche, ACONDA CePReF, Abidjan, Cote d’Ivoire; Kouadio 
Kouakou, CIRBA, Abidjan, Cote d’Ivoire; Madeleine Amorissani Folquet, CHU de Cocody, 
Abidjan, Cote d’Ivoire; François Tanoh Eboua, CHU de Yopougon, Abidjan, Cote d’Ivoire; 
Fatoumata Dicko Traore, Hopital Gabriel Toure, Bamako, Mali;  Agatha David, NIMR, Lagos, 
Nigeria; Elom Takassi, CHU Sylvanus Olympio, Lomé,Togo.  

Coordination & data centers 

• Antoine Jaquet (PI), Didier Koumavi Ekouevi (PI), François Dabis, Renaud Becquet, Charlotte 
Bernard, Karen Malateste, Olivier Marcy, Marie Kerbie Plaisy, Elodie Rabourdin, Thierry 
Tiendrebeogo, ADERA, Isped & INSERM U1219/IRD, Bordeaux, France. 

• Désiré Dahourou, Sophie Desmonde, Julie Jesson, Valeriane Leroy, Inserm U1295, Toulouse, 
France 

• Raoul Moh, Jean-Claude Azani, Jean Jacques Koffi, Eric Komena, Maika Bengali, Abdoulaye 
Cissé, Guy Gnepa, Apollinaire Horo, Simon Boni, Eulalie Kangah, Corinne Moh, Jeanne 
Eliam, PACCI, CHU Treichville, Abidjan, Côte d’Ivoire 

Partner institutions 

• Ighovwerha Ofotokun (PI), Chris Martin, Emory University; Noelle Benzekri, Geoffrey 
Gottlieb, University of Washington; Olivia Keiser, Geneva University 

Executive committee : Antoine Jaquet, Didier Ekouevi, Ighovwerha Ofotokun, François Dabis, 
Valériane Leroy 

Steering committee : Renaud Becquet, Noelle Benzekri, Charlotte Bernard, Simon Boni, François 
Dabis, Désiré Dahourou, Sophie Desmonde, Didier Koumavi Ekouevi, Antoine Jaquet, Julie Jesson, 
Eric Komena, Valeriane Leroy, Karen Malateste, Ighovwerha Ofotokun, Marie Kerbie Plaisy, Elodie 
Rabourdin, Thierry Tiendrebeogo. 

  



ACCEPTED

 

REFERENCES 

[1] Food and Agriculture Organization of the United Nations, UNICEF, WFP and WHO. 2024. 
The State of Food Security and Nutrition in the World 2024 – Financing to end hunger, food 
insecurity and malnutrition in all its forms. Rome.  

[2] "Global, regional, and national burden of 12 mental disorders in 204 countries and territories, 
1990-2019: a systematic analysis for the Global Burden of Disease Study 2019," (in eng), 
Lancet Psychiatry, vol. 9, no. 2, pp. 137-150, Feb 2022, doi: 10.1016/s2215-0366(21)00395-
3. 

[3] J. J. McGrath et al., "Age of onset and cumulative risk of mental disorders: a cross-national 
analysis of population surveys from 29 countries," (in eng), Lancet Psychiatry, vol. 10, no. 9, 
pp. 668-681, Sep 2023, doi: 10.1016/s2215-0366(23)00193-1. 

[4] "Comprehensive mental health action plan 2013–2030. Geneva: World Health Organization; 
2021. ."  

[5] C. R. Rooks-Peck et al., "Mental health and retention in HIV care: A systematic review and 
meta-analysis," (in eng), Health Psychol, vol. 37, no. 6, pp. 574-585, Jun 2018, doi: 
10.1037/hea0000606. 

[6] J. Hoare, T. Sevenoaks, B. Mtukushe, T. Williams, S. Heany, and N. Phillips, "Global 
Systematic Review of Common Mental Health Disorders in Adults Living with HIV," (in 
eng), Curr HIV/AIDS Rep, vol. 18, no. 6, pp. 569-580, Dec 2021, doi: 10.1007/s11904-021-
00583-w. 

[7] D. Chibanda, L. Benjamin, H. A. Weiss, and M. Abas, "Mental, Neurological, and Substance 
Use Disorders in People Living With HIV/AIDS in Low- and Middle-Income Countries," 
JAIDS Journal of Acquired Immune Deficiency Syndromes, vol. 67, pp. S54-S67, 2014, doi: 
10.1097/qai.0000000000000258. 

[8] C. Bernard, F. Dabis, and N. de Rekeneire, "Prevalence and factors associated with 
depression in people living with HIV in sub-Saharan Africa: A systematic review and meta-
analysis," PLoS One, vol. 12, no. 8, p. e0181960, 2017, doi: 10.1371/journal.pone.0181960. 

[9] P. N. Mwangala, A. Mabrouk, R. Wagner, C. Newton, and A. A. Abubakar, "Mental health 
and well-being of older adults living with HIV in sub-Saharan Africa: a systematic review," 
(in eng), BMJ Open, vol. 11, no. 9, p. e052810, Sep 22 2021, doi: 10.1136/bmjopen-2021-
052810. 

[10] J. Hou et al., "Posttraumatic Stress Disorder and Nonadherence to Treatment in People 
Living With HIV: A Systematic Review and Meta-analysis," (in eng), Front Psychiatry, vol. 
11, p. 834, 2020, doi: 10.3389/fpsyt.2020.00834. 



ACCEPTED

 

[11] F. H. Hu et al., "Prevalence of mental health problems in people living with HIV: a 
systematic review and meta-analysis," (in eng), Psychol Health Med, pp. 1-17, Nov 6 2024, 
doi: 10.1080/13548506.2024.2424998. 

[12] L. C. Zalla et al., "The anxiety care continuum and its association with viral suppression 
among persons with HIV," (in eng), Aids, vol. 38, no. 14, pp. 1956-1964, Nov 15 2024, doi: 
10.1097/qad.0000000000003986. 

[13] S. M. Lofgren, D. J. Bond, N. Nakasujja, and D. R. Boulware, "Burden of Depression in 
Outpatient HIV-Infected adults in Sub-Saharan Africa; Systematic Review and Meta-
analysis," (in eng), AIDS Behav, vol. 24, no. 6, pp. 1752-1764, Jun 2020, doi: 
10.1007/s10461-019-02706-2. 

[14] T. A. Zeleke, K. Alemu, T. A. Ayele, Z. A. Denu, L. Mwanri, and T. Azale, "Systematic 
review and meta-analysis on the effect of depression on ART adherence among women living 
with HIV," (in eng), PLoS One, vol. 19, no. 6, p. e0300106, 2024, doi: 
10.1371/journal.pone.0300106. 

[15] Y. Yang et al., "Global prevalence of depressive symptoms among people living with 
HIV/AIDS: a systematic review and meta-analysis of the past five years," (in eng), AIDS 
Care, vol. 36, no. 2, pp. 153-164, Feb 2024, doi: 10.1080/09540121.2023.2285733. 

[16] M. Necho, Y. Zenebe, C. Tiruneh, G. Ayano, and B. Yimam, "The Global Landscape of the 
Burden of Depressive Symptoms/Major Depression in Individuals Living With HIV/AIDs 
and Its Effect on Antiretroviral Medication Adherence: An Umbrella Review," (in eng), 
Front Psychiatry, vol. 13, p. 814360, 2022, doi: 10.3389/fpsyt.2022.814360. 

[17] N. A. Benzekri et al., "Food insecurity predicts loss to follow-up among people living with 
HIV in Senegal, West Africa," AIDS Care, vol. 34, no. 7, pp. 878-886, Jul 2022, doi: 
10.1080/09540121.2021.1894316. 

[18] N. A. Benzekri et al., "The impact of food insecurity on HIV outcomes in Senegal, West 
Africa: a prospective longitudinal study," BMC Public Health, vol. 21, no. 1, p. 451, Mar 6 
2021, doi: 10.1186/s12889-021-10444-1. 

[19] N. T. Nkinsi, S. R. Galagan, N. A. Benzekri, S. Govere, and P. K. Drain, "Food Insecurity at 
HIV Diagnosis Associated with Subsequent Viremia Amongst Adults Living with HIV in an 
Urban Township of South Africa," (in eng), AIDS Behav, vol. 27, no. 11, pp. 3687-3694, Nov 
2023, doi: 10.1007/s10461-023-04085-1. 

[20] S. D. Weiser et al., "Longitudinal assessment of associations between food insecurity, 
antiretroviral adherence and HIV treatment outcomes in rural Uganda," (in eng), Aids, vol. 
28, no. 1, pp. 115-20, Jan 2 2014, doi: 10.1097/01.aids.0000433238.93986.35. 



ACCEPTED

 

[21] "Young S, Wheeler AC, McCoy SI, Weiser SD. A review of the role of food insecurity in 
adherence to care and treatment among adult and pediatric populations living with HIV and 
AIDS. AIDS and behavior. 2014;18 Suppl 5:S505-15." 

[22] "Singer AW, Weiser SD, McCoy SI. Does Food Insecurity Undermine Adherence to 
Antiretroviral Therapy? A Systematic Review. AIDS and behavior. 2014." 

[23] W. Aibibula, J. Cox, A. M. Hamelin, T. McLinden, M. B. Klein, and P. Brassard, 
"Association Between Food Insecurity and HIV Viral Suppression: A Systematic Review and 
Meta-Analysis," (in eng), AIDS Behav, vol. 21, no. 3, pp. 754-765, Mar 2017, doi: 
10.1007/s10461-016-1605-5. 

[24] E. Chop et al., "Food insecurity, sexual risk behavior, and adherence to antiretroviral therapy 
among women living with HIV: A systematic review," (in eng), Health Care Women Int, vol. 
38, no. 9, pp. 927-944, Sep 2017, doi: 10.1080/07399332.2017.1337774. 

[25] M. L. Hirsh et al., "Food Insecurity Is Associated With Low Tenofovir Diphosphate in Dried 
Blood Spots in South African Persons With HIV," (in eng), Open Forum Infect Dis, vol. 10, 
no. 7, p. ofad360, Jul 2023, doi: 10.1093/ofid/ofad360. 

[26] N. A. Benzekri et al., "High Prevalence of Severe Food Insecurity and Malnutrition among 
HIV-Infected Adults in Senegal, West Africa," PLoS One, vol. 10, no. 11, p. e0141819, 2015, 
doi: 10.1371/journal.pone.0141819. 

[27] S. Rueda et al., "Examining the associations between HIV-related stigma and health 
outcomes in people living with HIV/AIDS: a series of meta-analyses," (in eng), BMJ Open, 
vol. 6, no. 7, p. e011453, Jul 13 2016, doi: 10.1136/bmjopen-2016-011453. 

[28] I. T. Gbadamosi et al., "Depression in Sub-Saharan Africa," (in eng), IBRO Neurosci Rep, 
vol. 12, pp. 309-322, Jun 2022, doi: 10.1016/j.ibneur.2022.03.005. 

[29] M. C. Greene et al., "The epidemiology of psychiatric disorders in Africa: a scoping review," 
(in eng), Lancet Psychiatry, vol. 8, no. 8, pp. 717-731, Aug 2021, doi: 10.1016/s2215-
0366(21)00009-2. 

[30] A. Jaquet et al., "Alcohol use and non-adherence to antiretroviral therapy in HIV-infected 
patients in West Africa," (in eng), Addiction, vol. 105, no. 8, pp. 1416-21, Aug 2010, doi: 
10.1111/j.1360-0443.2010.02978.x. 

[31] J. P. Trudell, M. L. Burnet, B. R. Ziegler, and I. Luginaah, "The impact of food insecurity on 
mental health in Africa: A systematic review," (in eng), Soc Sci Med, vol. 278, p. 113953, Jun 
2021, doi: 10.1016/j.socscimed.2021.113953. 



ACCEPTED

 

[32] K. N. Atuoye and I. Luginaah, "Food as a social determinant of mental health among 
household heads in the Upper West Region of Ghana," (in eng), Soc Sci Med, vol. 180, pp. 
170-180, May 2017, doi: 10.1016/j.socscimed.2017.03.016. 

[33] G. Duthé, C. Rossier, D. Bonnet, A. B. Soura, and J. Corker, "Mental health and urban living 
in sub-Saharan Africa: major depressive episodes among the urban poor in Ouagadougou, 
Burkina Faso," (in eng), Popul Health Metr, vol. 14, p. 18, 2016, doi: 10.1186/s12963-016-
0084-2. 

[34] R. M. Gyasi, B. Obeng, and J. Y. Yeboah, "Impact of food insecurity with hunger on mental 
distress among community-dwelling older adults," (in eng), PLoS One, vol. 15, no. 3, p. 
e0229840, 2020, doi: 10.1371/journal.pone.0229840. 

[35] A. Nyundo et al., "Factors associated with depressive symptoms and suicidal ideation and 
behaviours amongst sub-Saharan African adolescents aged 10-19 years: cross-sectional 
study," (in eng), Trop Med Int Health, vol. 25, no. 1, pp. 54-69, Jan 2020, doi: 
10.1111/tmi.13336. 

[36] M. Peele and S. Wolf, "Predictors of anxiety and depressive symptoms among teachers in 
Ghana: Evidence from a randomized controlled trial," (in eng), Soc Sci Med, vol. 253, p. 
112957, May 2020, doi: 10.1016/j.socscimed.2020.112957. 

[37] A. C. Sweetland et al., "Food insecurity, mental distress and suicidal ideation in rural Africa: 
Evidence from Nigeria, Uganda and Ghana," (in eng), Int J Soc Psychiatry, vol. 65, no. 1, pp. 
20-27, Feb 2019, doi: 10.1177/0020764018814274. 

[38] C. Osei-Owusu, S. Dhillon, and I. Luginaah, "The impact of food insecurity on mental health 
among older adults residing in low- and middle-income countries: A systematic review," (in 
eng), PLoS One, vol. 19, no. 3, p. e0301046, 2024, doi: 10.1371/journal.pone.0301046. 

[39] L. Smith et al., "Association between food insecurity and depression among older adults from 
low- and middle-income countries," (in eng), Depress Anxiety, vol. 38, no. 4, pp. 439-446, 
Apr 2021, doi: 10.1002/da.23147. 

[40] L. Smith et al., "Association of food insecurity with suicidal ideation and suicide attempts in 
adults aged ≥50 years from low- and middle-income countries," (in eng), J Affect Disord, vol. 
309, pp. 446-452, Jul 15 2022, doi: 10.1016/j.jad.2022.04.109. 

[41] A. M. Parcesepe et al., "Prevalence and co-occurrence of symptoms of mental and substance 
use disorders among people with HIV age 40 and older in low- and middle-income countries: 
a cross-sectional study," (in eng), J Int AIDS Soc, vol. 27, no. 10, p. e26359, Oct 2024, doi: 
10.1002/jia2.26359. 



ACCEPTED

 

[42] M. K. Plaisy et al., "Metabolic causes of liver disease among adults living with HIV from 
low- and middle-income countries: a cross-sectional study," (in eng), J Int AIDS Soc, vol. 27, 
no. 4, p. e26238, Apr 2024, doi: 10.1002/jia2.26238. 

[43] R. J. Rossi, Applied Biostatistics for the Health Sciences. Newark, UNITED STATES: John 
Wiley & Sons, Incorporated, 2022. 

[44] M. H. Kuniholm et al., "Association of cardiovascular disease risk with liver steatosis and 
fibrosis in people with HIV in low- and middle-income countries," AIDS, vol. 39, no. 1, pp. 
11-21, Jan 1 2025, doi: 10.1097/QAD.0000000000004012. 

[45] "Coates J, Swindale A, Bilinsky P. Household Food Insecurity Access Scale (HFIAS) for 
Measurement of Household Food Access: Indicator Guide (v. 3). Washington, D.C.: Food 
and Nutrition Technical Assistance Project, Academy for Educational Development. 2007." 

[46] K. Kroenke, R. L. Spitzer, and J. B. Williams, "The PHQ-9: validity of a brief depression 
severity measure," (in eng), J Gen Intern Med, vol. 16, no. 9, pp. 606-13, Sep 2001, doi: 
10.1046/j.1525-1497.2001.016009606.x. 

[47] D. Akena, J. Joska, E. A. Obuku, and D. J. Stein, "Sensitivity and specificity of clinician 
administered screening instruments in detecting depression among HIV-positive individuals 
in Uganda," AIDS Care, vol. 25, no. 10, pp. 1245-1252, 2013/10/01 2013, doi: 
10.1080/09540121.2013.764385. 

[48] D. Chibanda et al., "Validation of screening tools for depression and anxiety disorders in a 
primary care population with high HIV prevalence in Zimbabwe," (in eng), J Affect Disord, 
vol. 198, pp. 50-5, Jul 1 2016, doi: 10.1016/j.jad.2016.03.006. 

[49] R. L. Spitzer, K. Kroenke, J. B. Williams, and B. Lowe, "A brief measure for assessing 
generalized anxiety disorder: the GAD-7," Arch Intern Med, vol. 166, no. 10, pp. 1092-7, 
May 22 2006, doi: 10.1001/archinte.166.10.1092. 

[50] C. A. Blevins, F. W. Weathers, M. T. Davis, T. K. Witte, and J. L. Domino, "The 
Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5): Development and Initial 
Psychometric Evaluation," (in eng), J Trauma Stress, vol. 28, no. 6, pp. 489-98, Dec 2015, 
doi: 10.1002/jts.22059. 

[51] R. Verhey, D. Chibanda, L. Gibson, J. Brakarsh, and S. Seedat, "Validation of the 
posttraumatic stress disorder checklist - 5 (PCL-5) in a primary care population with high 
HIV prevalence in Zimbabwe," (in eng), BMC Psychiatry, vol. 18, no. 1, p. 109, Apr 23 
2018, doi: 10.1186/s12888-018-1688-9. 

[52] K. Bush, D. R. Kivlahan, M. B. McDonell, S. D. Fihn, and K. A. Bradley, "The AUDIT 
alcohol consumption questions (AUDIT-C): an effective brief screening test for problem 
drinking. Ambulatory Care Quality Improvement Project (ACQUIP). Alcohol Use Disorders 



ACCEPTED

 

Identification Test," (in eng), Arch Intern Med, vol. 158, no. 16, pp. 1789-95, Sep 14 1998, 
doi: 10.1001/archinte.158.16.1789. 

[53] K. A. Bradley, A. F. DeBenedetti, R. J. Volk, E. C. Williams, D. Frank, and D. R. Kivlahan, 
"AUDIT-C as a brief screen for alcohol misuse in primary care," (in eng), Alcohol Clin Exp 
Res, vol. 31, no. 7, pp. 1208-17, Jul 2007, doi: 10.1111/j.1530-0277.2007.00403.x. 

[54] S. Inoue et al., "Testing the validity of the AUDIT-C and AUDIT-3 to detect unhealthy 
alcohol use among high-risk populations in Zambia: A secondary analysis from two 
randomized trials," (in eng), Drug Alcohol Depend, vol. 229, no. Pt A, p. 109156, Dec 1 
2021, doi: 10.1016/j.drugalcdep.2021.109156. 

[55] L. J. Weaver and C. Hadley, "Moving beyond hunger and nutrition: a systematic review of 
the evidence linking food insecurity and mental health in developing countries," (in eng), 
Ecol Food Nutr, vol. 48, no. 4, pp. 263-84, Jul-Aug 2009, doi: 10.1080/03670240903001167. 

[56] A. D. Jones, "Food Insecurity and Mental Health Status: A Global Analysis of 149 
Countries," American Journal of Preventive Medicine, vol. 53, no. 2, pp. 264-273, 2017, doi: 
10.1016/j.amepre.2017.04.008. 

[57] S. Nanama and E. A. Frongillo, "Altered social cohesion and adverse psychological 
experiences with chronic food insecurity in the non-market economy and complex 
households of Burkina Faso," Social Science & Medicine, vol. 74, no. 3, pp. 444-451, 
2012/02/01/ 2012, doi: 10.1016/j.socscimed.2011.11.009. 

[58] J. D. Miller et al., "Household Water and Food Insecurity Are Positively Associated with 
Poor Mental and Physical Health among Adults Living with HIV in Western Kenya," (in 
eng), J Nutr, vol. 151, no. 6, pp. 1656-1664, Jun 1 2021, doi: 10.1093/jn/nxab030. 

[59] E. L. Tuthill et al., "Persistent Food Insecurity, but not HIV, is Associated with Depressive 
Symptoms Among Perinatal Women in Kenya: A Longitudinal Perspective," (in eng), AIDS 
Behav, vol. 25, no. 3, pp. 847-855, Mar 2021, doi: 10.1007/s10461-020-03047-1. 

[60] G. O. Boateng, C. L. Workman, J. D. Miller, M. Onono, T. B. Neilands, and S. L. Young, 
"The syndemic effects of food insecurity, water insecurity, and HIV on depressive 
symptomatology among Kenyan women," (in eng), Soc Sci Med, vol. 295, p. 113043, Feb 
2022, doi: 10.1016/j.socscimed.2020.113043. 

[61] E. Kinyanda, S. Hoskins, J. Nakku, S. Nawaz, and V. Patel, "Prevalence and risk factors of 
major depressive disorder in HIV/AIDS as seen in semi-urban Entebbe district, Uganda," (in 
eng), BMC Psychiatry, vol. 11, p. 205, Dec 30 2011, doi: 10.1186/1471-244x-11-205. 

[62] A. C. Tsai et al., "Food insecurity, depression and the modifying role of social support among 
people living with HIV/AIDS in rural Uganda," (in eng), Soc Sci Med, vol. 74, no. 12, pp. 
2012-9, Jun 2012, doi: 10.1016/j.socscimed.2012.02.033. 



ACCEPTED

 

[63] T. Yeneabat, A. Bedaso, and T. Amare, "Factors associated with depressive symptoms in 
people living with HIV attending antiretroviral clinic at Fitche Zonal Hospital, Central 
Ethiopia: cross-sectional study conducted in 2012," (in eng), Neuropsychiatr Dis Treat, vol. 
13, pp. 2125-2131, 2017, doi: 10.2147/ndt.S131722. 

[64] J. S. Ngocho et al., "Depression and anxiety among pregnant women living with HIV in 
Kilimanjaro region, Tanzania," (in eng), PLoS One, vol. 14, no. 10, p. e0224515, 2019, doi: 
10.1371/journal.pone.0224515. 

[65] S. Shangani, R. Masa, M. Zimba, G. Zimba, and D. Operario, "Food insecurity and 
depressive symptoms among young people living with HIV in Eastern Zambia," (in eng), Int 
J STD AIDS, vol. 35, no. 1, pp. 25-32, Jan 2024, doi: 10.1177/09564624231201917. 

[66] J. Hanass-Hancock, B. Carpenter, and H. Myezwa, "The missing link: exploring the 
intersection of gender, capabilities, and depressive symptoms in the context of chronic HIV," 
(in eng), Women Health, vol. 59, no. 10, pp. 1212-1226, Nov-Dec 2019, doi: 
10.1080/03630242.2019.1607799. 

[67] F. A. Browne, M. W. Gichane, N. Shangase, J. Ndirangu, C. P. Bonner, and W. M. 
Wechsberg, "Social Determinants of Alcohol and Other Drug Misuse Among Women Living 
with HIV in Economically Underserved Communities in Cape Town, South Africa: A Cross-
Sectional Study," (in eng), AIDS Behav, vol. 27, no. 4, pp. 1329-1338, Apr 2023, doi: 
10.1007/s10461-022-03869-1. 

[68] A. M. Stanton et al., "Factors Associated With Changes in Alcohol Use During Pregnancy 
and the Postpartum Transition Among People With HIV in South Africa and Uganda," (in 
eng), J Int Assoc Provid AIDS Care, vol. 22, p. 23259582231161029, Jan-Dec 2023, doi: 
10.1177/23259582231161029. 

[69] World Health Organization. Health Topics:  Social Determinants of Health. Available at:  
https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1  

[70] H. The Lancet Public, "Education: a neglected social determinant of health," The Lancet 
Public Health, vol. 5, no. 7, p. e361, 2020, doi: 10.1016/S2468-2667(20)30144-4. 

[71] UNESCO, "The Right to Education." Available at: https://www.unesco.org/en/right-
education/need-know  

[72] UNICEF, "Transforming Education in Africa: An evidence-based overview and 
recommendations for long-term improvements," 2021. [Online]. Available at: 
https://www.unicef.org/media/106691/file/Transforming%20Education%20in%20Africa.pdf 

 

  



ACCEPTED

 

Figure 1. Relationships between food insecurity, mental health, and HIV status 

 

Table 1. Characteristics of study participants, N=584 

 N (%) 

Female 402 (68.8) 

Age, median years (IQR)[range] 52 (48-58)[41-80] 

Age, years  

40-49 220 (37.7) 

50-64 317 (54.3) 

65-80 47 (8.0) 

Country  

Côte d’Ivoire 292 (50) 

Togo 292 (50) 

Formal education  

None 96 (16.5) 

Primary 181 (31.0) 

Secondary  252 (43.2) 

University 54 (9.3) 



ACCEPTED

 

Income, FCFA/month*  

<25,000  103 (19.7) 

25,000 to <50,000 153 (29.2) 

50,000 to <120,000 123 (23.5) 

≥120,000 145 (27.7) 

Marital status  

Single 145 (24.8) 

Married/cohabitating 299 (51.2) 

Widowed 101 (17.3) 

Divorced/separated 39 (6.7) 

Food insecurity  

Food insecure 281 (48.1) 

Mild food insecurity 41 (7.0) 

Moderate food insecurity 156 (26.7) 

Severe food insecurity 84 (14.4) 

HIV outcomes  

Median CD4 cells/mm3 (IQR) 583 (396-816) 

CD4 <200 cells/mm3 27 (6.6) 

Viral suppression (<200 copies/mL) (n=562) 510 (90.7) 

Depressive symptoms  

Mild depressive symptoms (PHQ-9 score 5-9) 178 (30.5) 

Moderate-to-severe depressive symptoms (PHQ-9 score ≥10) 68 (11.7) 

Anxiety symptoms  

Mild anxiety symptoms (GAD-7 score 5-9) 149 (25.5) 

Moderate-to-severe anxiety symptoms (GAD-7 score ≥10) 44 (7.5) 

Post-traumatic stress disorder (PTSD)  

Probable PTSD (PCL-5 score 33) 23 (3.9) 

Harmful alcohol use  

Harmful alcohol use (AUDIT-C score 4 for men,  3 for women) 132 (22.6) 

*25,000 FCFA = ~42 USD; 50,000 FCFA = ~84 USD;  120,000 FCFA = ~202 USD 
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Table 2. Logistic regressions: Predictors of moderate-to-severe depressive symptoms (PHQ-9 
score ≥10) 

 Univariable Multivariable 

 OR 95% CI p-value OR 95% CI p-value 

Food Insecure (ref: not FI) 2.111 1.240 3.593 0.006     

Food Insecurity          

Mild FI 1.296 0.461 3.642 0.622     

Moderate FI 1.582 0.817 3.065 0.174     

Severe FI 3.941 1.980 7.844 <0.001     

Severe FI (ref: all others) 3.346 1.773 6.313 <0.001 2.630 1.296 5.335 0.007 

Female 1.638 0.905 2.962 0.103     

Age (ref: 40-49)         

50-64 0.919 0.533 1.584 0.760     

65+ 1.033 0.362 2.949 0.952     

Formal education (ref: none)         

Primary 0.319 0.155 0.653 0.002     

Secondary 0.286 0.146 0.561 <0.001     

University 0.079 0.017 0.356 <0.001     

Any formal education  0.267 0.145 0.491 <0.001 0.304 0.152 0.607 <0.001 

Income (ref: 120,000+)         

<25,000  2.176 0.950 4.984 0.066     

25,000 to <50,000 2.019 0.958 4.252 0.065     

50,000 to <120,000 1.235 0.533 2.862 0.623     

Income <50,000 1.887 1.080 3.298 0.026 1.287 0.703 2.354 0.414 

Marital status (ref: married)         

Single 1.475 0.770 2.822 0.241     

Widowed 3.165 1.628 6.154 <0.001     

Divorced/separated 1.044 0.291 3.752 0.947     

         

Widow (ref: all other) 2.775 1.507 5.108 <0.001 2.147 1.073 4.296 0.031 
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Table 3. Logistic regressions: Predictors of moderate-to-severe anxiety symptoms (GAD-7 score 
≥10) 

 Univariable Multivariable 

 OR 95% CI p-value OR 95% CI p-
value 

Food Insecure (ref: not FI) 1.148 0.616 2.142 0.664     

Food Insecurity          

Mild FI 0.559 0.126 2.485 0.445     

Moderate FI 0.913 0.417 2.000 0.821     

Severe FI 2.159 0.956 4.878 0.064     

Severe FI (ref: all 
others) 

2.320 1.072 5.018 0.033 2.141 0.975 4.698 0.058 

Female 1.019 0.522 1.989 0.956     

Age (ref: 40-49)         

50-64 0.658 0.346 1.248 0.200     

65+ 0.376 0.085 1.674 0.199     

Formal education (ref: 
none) 

        

Primary 0.356 0.152 0.836 0.018     

Secondary 0.333 0.153 0.726 0.006     

University 0.299 0.080 1.113 0.072     

Any formal education 0.337 0.168 0.677 0.002 0.353 0.175 0.713 0.004 

Income (ref: 120,000+)         

<25,000  0.432 0.151 1.236 0.118     

25,000 to <50,000 0.610 0.270 1.379 0.235     

50,000 to <120,000 0.410 0.153 1.095 0.075     

Income <50,000 0.752 0.382 1.480 0.410     

Marital status (ref: 
married) 

        

Single 1.380 0.647 2.943 0.404     

Widowed 1.218 0.513 2.890 0.655     

Divorced/separated 1.592 0.505 5.021 0.427     

Widow (ref: all other) 1.056 0.470 2.372 0.896     
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Table 4. Logistic regressions: Predictors of PTSD (PCL-5 score 33+) 
 

 Univariable Multivariable 

 OR 95% CI p-value OR 95% CI p-value 

Food Insecure (ref: not 
FI) 

4.079 1.494 11.139 0.006     

Food Insecurity          

Mild FI 0.000 0.000 - 0.998     

Moderate FI 2.384 0.716 7.938 0.157     

Severe FI 9.933 3.392 29.092 <0.001     

Severe FI (ref: all others) 7.409 3.152 17.417 <0.001 6.873 2.885 16.375 <0.001 

Female 2.208 0.740 6.584 0.156     

Age (ref: 40-49)         

50-64 0.465 0.195 1.108 0.084     

65+ 0.346 0.044 2.713 0.313     

Formal education (ref: 
none) 

        

Primary 2.006 0.546 7.370 0.294     

Secondary 1.148 0.304 4.334 0.838     

University 0.000 0.000 - 0.997     

Income (ref: 120,000+)         

<25,000  2.928 0.715 11.989 0.135     

25,000 to <50,000 1.932 0.474 7.873 0.358     

50,000 to <120,000 2.006 0.470 8.568 0.348     

Marital status (ref: 
married) 

        

Single 2.108 0.668 6.654 0.204     

Widowed 5.366 1.898 15.169 0.002     

Divorced/separated 1.285 0.151 10.964 0.819     

Widowed (ref: all other) 3.973 1.691 9.336 0.002 3.546 1.463 8.593 0.005 
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Table 5. Logistic regressions: Predictors of high risk alcohol use (AUDIT-C score 4 for men, 3 
for women) 

 

 Univariable Multivariable 
 OR 95% CI p-value OR 95% CI p-value 
Food Insecure (ref: not FI) 1.019 0.691 1.502 0.923     
Food Insecurity          

Mild FI 2.448 1.243 4.819 0.010 2.736 1.196 6.262 0.017 
Moderate FI 0.789 0.486 1.282 0.339     
Severe FI 0.943 0.524 1.695 0.843     

Male 8.385 5.444 12.915 <0.001 11.584 5.438 24.675 <0.001 
Age, years (ref: 40-49)         

50-64 1.431 0.939 2.180 0.096     
65-80 1.145 0.528 2.487 0.731     

Formal education (ref: 
none) 

   
     

Primary 1.697 0.855 3.367 0.131     
Secondary 2.173 1.135 4.163 0.019     
University 2.688 1.176 6.143 0.019     

Education beyond 
primary school  

1.569 1.055 2.332 0.026 0.805 0.431 1.503 0.496 

Income (ref: <25,000)         
25,000 to <50,000 0.889 0.468 1.689 0.720     
50,000 to <120,000 2.000 1.079 3.707 0.028     
120,000+ 1.474 0.799 2.720 0.215     

Income  50,000 1.826 1.209 2.756 0.004 0.621 0.306 1.263 0.188 

Marital status (ref: 
married) 

   
     

Single 0.525 0.319 0.864 0.011     
Widowed 0.510 0.286 0.909 0.022     
Divorced/separated 0.370 0.140 0.978 0.045     

Married (ref: all other) 2.011 1.347 3.004 <0.001 0.651 0.326 1.301 0.224 




