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Abstract
We investigated the trajectory of depressive symptoms (“depression”) from the start of the COVID-19 pandemic in South 
Africa (March 2020) until 2021, between individuals with and without pre-pandemic depression, specifically regarding 
the role of food security. Our investigation used publicly available panel data (N = 6,930) from the South African National 
Income Dynamics Study Coronavirus Rapid Mobile Survey (SA-NIDS-CRAM from 2020–2021) on those who had also 
participated in the pre-pandemic South African National Income Dynamics Study (SA-NIDS, 2017) depression interview. 
We investigated trends in depressive symptomatology (based on a 2-item Patient Health Questionnaire) at SA-NIDS-CRAM 
Wave 2 (July 2020), Wave 3 (February 2021) and Wave 5 (May 2021). Generalized estimating equations (GEE) with post-
estimation linear combinations of estimators were fitted to investigate the roles of pre-pandemic depression (based on 2017 
SA-NIDS data) and food insecurity during the pandemic on depressive symptomatology. During the pandemic, the highest 
levels of depression were observed consistently among those with pre-pandemic depression and food insecurity; and were 
lowest among those without pre-pandemic depression and food security. Depressive symptomatology rose in nearly equal 
magnitude during the early phases of the pandemic in two groups: those without pre-pandemic depression but food insecure 
during the pandemic; as well as those with pre-pandemic depression but food secure during the pandemic. However, this 
dynamic changed later in the pandemic, when higher depressive symptomatology was observed in the group with both pre-
pandemic depression and food insecurity, widening the gap between them from Wave 3 (adj β = 0.63, p < 0.01) to Wave 5 
(adj β = 0.79, p < 0.01). Our results highlight the importance of addressing both population mental health and food insecurity, 
particularly at the early stages of a crisis/disaster. As we showed that mental health impact is linked to food insecurity during 
a pandemic, strengthening social protection measures, especially around food and nutrition, would help build resilience to 
crises in the long term.
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1  Introduction

More than 280 million people, or 3.8% of the world's popu-
lation, were reported to suffer from depression globally in 
2019 (Institute of Health Metrics and Evaluation, 2024). 
As a leading cause of years lived with disability globally 
(Global Burden of Diseases 2017 Disease and Injury Inci-
dence and Prevalence Collaborators, 2017), depression is 

increasingly being recognized as a costly burden (Evans-
Lacko & Knapp, 2016) for resource-limited nations pursuing 
economic development aimed at reducing poverty. Accord-
ing to the Global Burden of Disease study (Liu et al., 2020), 
there has been a 49.9% estimated increase between 1990 and 
2017 worldwide in the incidence of major depressive disor-
der (depression that is more persistent and potentially severe 
in symptomatology). Considered one of the most unequal 
countries in the world (Sulla et al., 2022), approximately 
one in every 10 adults (9.8%) experience a major depressive 
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disorder in their lifetime in South Africa (Herman et al., 
2009). However, due to a lack of capacity and resources in 
the public health systems (Marais & Petersen, 2015), the 
treatment gap for mental disorders is estimated to be as high 
as 92% (Docrat et al., 2019), making it difficult for most 
individuals to access care for depression.

The COVID-19 pandemic, with a reported 102,395 
COVID-19-related fatalities between January 2020 and 
November 2022 in South Africa (World Health Organization, 
2024), placed an additional strain on the under-resourced 
and over-burdened health system, and disrupted access to 
healthcare for chronic conditions (Health Systems Trust, 
2021). Disasters, including COVID-19, which was declared 
a national State of Disaster in South Africa (Republic of  
South Africa, 2020), are defined as unforeseen events that 
cause great damage, destruction and human suffering, often 
due to nature or man-made causes (Republic of South Africa, 
2003). Section 1(b) of Disaster Management Act No. 57 of 
2002 in South Africa further defines disaster as being of a 
magnitude that exceeds the ability of those affected to cope 
(Republic of South Africa, 2003). The definition implies  
that disasters can be emotionally overwhelming experiences 
for individuals who are socio-economically vulnerable due 
to limited resources/support to cope with such devastating 
and stressful events (Hallegatte et al., 2020; Tomita et al., 
2022; Troup et al., 2021). Furthermore, disasters may also 
place additional emotional burdens on individuals facing 
pre-existing mental health challenges, due to their lack of 
resources to access treatment. 

Several recent studies point to an alarming rise of depres-
sion due to disaster, such as COVID-19 (Bueno-Notivol 
et al., 2021; Lee et al., 2021; Necho et al., 2021; Kim et al., 
2022), including the social inequality in the burden of the 
pandemic in South Africa (Posel et al., 2021; Posel, 2021). 
Studies report job-loss (Posel et al., 2021), and social iso-
lation (Posel, 2021) during the COVID-19 lockdown that 
have contributed to significant depression challenges in 
South Africa. More worrying is the socio-economic conse-
quence of the pandemic, with individuals not being able to 
meet basic human needs, such as food security (van der Berg 
et al., 2022), due to income loss as a result of job losses or 
work stoppages due to lockdowns in South Africa (Arndt 
et al., 2020). It is estimated that as many as one quarter 
of the population in South Africa faced moderate to severe 
food insecurity during the pandemic compared to 17.3% in 
2019 (Statistics South Africa, 2020a). Given the large men-
tal health treatment gap (Docrat et al., 2019) that existed 
even before the pandemic, an important question is how 
individuals with (and without) pre-existing depression fared 
during the (early onset of) pandemic that caused significant 
socio-economic havoc in South Africa. Our cohort study 
investigated the trajectory of depressive symptoms from the 
start of the COVID-19 State of Disaster declaration in South 

Africa (March 2020) until May 2021, between individuals 
with and without pre-existing depressive symptoms (i.e. pre-
pandemic depression), specifically regarding the role of food 
security. We posit, based on various social theory, includ-
ing social causation and social drift (Dohrenwend et al., 
1992; Hudson, 2005; Lund et al., 2011; Reiss et al., 2013; 
Lund and Cois 2018) [explained later], that individuals with 
pre-pandemic depressive who experienced food insecurity 
during the pandemic had the highest level of depressive 
symptomatology, due to a lack of resources combined with 
mental illness. Given the growing concern regarding dis-
asters (especially in relation to climate change), this cur-
rent work investigated the roles of pre-pandemic depressive 
symptoms and food insecurity on depressive symptomatol-
ogy, to potentially guide disaster planning at a national level.

2 � Methods

2.1 � Study overview

Our investigation involved the publicly available second-
ary cohort data analyses from the South African National 
Income Dynamics Coronavirus Rapid Mobile Survey (SA-
NIDS-CRAM during 2020–2021), this being a continua-
tion of the South African National Income Dynamics Sur-
vey (SA-NIDS), which was undertaken during 2008–2017. 
Our target sample consisted of the participants (N = 6,930) 
from SA-NIDS-CRAM who were also part of the SA-NIDS 
depression interview in 2017. Both the SA-NIDS and the 
SA-NIDS-CRAM are designed to monitor the socio-eco-
nomic and health state of South Africa at a population level 
over time, based on a panel study design. The SA-NIDS 
interviews were undertaken in five waves (2008, 2010, 2012, 
2014 and 2017), with two of the five SA-NIDS-CRAM 
interviews being undertaken during 2020 (May and Sept) 
and three in 2021 (February, May and July). Both the SA-
NIDS and the SA-NIDS-CRAM are considered nationally 
representative studies, with sample participants drawn using 
a stratified sampling design (but with “batch sampling” 
for the SA-NIDS-CRAM). For the SA-NIDS, a stratified, 
two-stage cluster sample design was employed, and data 
was collected based on a face-to-face method. For the SA-
NIDS-CRAM, data were collected with Computer Assisted 
Telephone Interviewing (CATI) due to COVID restrictions. 
Further details about SA-NIDS (Southern Africa Labour & 
Development Research Unit, 2018) and SA-NIDS CRAM 
(Southern Africa Labour & Development Research Unit, 
2020) can be found in previously published reports. Ethi-
cal clearance for this cohort study was obtained from the 
University of KwaZulu-Natal Biomedical Research Ethics 
Committee (BREC/00003286/2021).
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2.2 � Primary outcome

The primary outcome of the cohort study is depressive 
symptomatology, which was measured using the 2-item 
Patient Health Questionnaire (Kroenke et al., 2003). As a 
valid instrument for use in time-constrained settings such 
as South Africa (Bhana et al., 2015), the outcome data 
are only available in the SA-NIDS-CRAM for Waves 2 
(September 2020), 3 (February 2021) and 5 (May 2021). 
Each item in the Patient Health Questionnaire (PHQ-2) 
is based on four possible responses in a Likert format, 
from 0 = not all, to 3 = nearly every day. A total PHQ-2 
score (i.e. depressive symptomatology level), based on 
two items, can range from 0–6, with a higher total score 
indicating a greater level of depressive symptomatology. 
Importantly, this variable measures the severity of depres-
sive symptoms, not a diagnostic entity. For ease of read-
ing, we use the term “depression” in this paper in place of 
the term “depressive symptoms” and reiterate this is not 
equivalent to a diagnosis of depressive disorder.

2.3 � Exposures

The two exposure variables of interest were pre-pandemic 
history of significant depression (hereafter labelled as 
pre-pandemic depression status) and household food 
security during the pandemic. History of pre-pandemic 
depression was based on the 10-item abridged version of 
the Center for Epidemiologic Studies Depression Scale 
(CES-D) data (Andresen et al., 1994), which was avail-
able in the Adult Questionnaire from SA-NIDS Wave 5 
[2017, final pre-pandemic SA-NIDS study]. The CES-D 
captures depression-associated symptoms during the past 
week based on self-report and is a commonly used psy-
chometric valid/reliable instrument. Similar to the PHQ-
2, the CES-D is based on four possible responses in a Lik-
ert format, from 0 = rarely/none of the time to 3 = almost/
all of the time. As a valid instrument (Andresen et al., 
1994; Cole et al., 2004) for the South African population 
(Baron et al., 2017), we classified a cumulative score of 
10 or greater in the 10-item CES-D composite score as 
a cut-off to represent significant depressive symptoms, 
this being consistent with a previous study (Andresen 
et al., 1994). As per our comment above, we use the term 
“depression” to indicate significant depressive symptoms 
(i.e. above the cut-off). Regarding household food secu-
rity during the pandemic, data were available for Waves 
2, 3 and 5 of the NIDS-CRAM study, where participants 
were asked whether anyone in their household had gone 
hungry in the last seven days due to insufficient food.

2.4 � Analysis

First, the socio-demographic and clinical variables (includ-
ing the prevalence of pre-pandemic depression) at first entry/
assessment in the SA-NIDS CRAM were summarized using 
descriptive analysis. Second, we investigated the roles that 
pre-pandemic depression and food security status had on 
depressive symptomatology during the pandemic by fitting 
a generalized estimating equation (GEE), using modelling 
with an exchangeable correlation structure, to account for 
the correlation of responses within participants’ repeated 
measures in the panel data (Zeger et al., 1988). Each regres-
sion model was adjusted for the socio-demographic (e.g. 
gender, age, race, employment status, food insecurity) and 
clinical variables available (history of comorbidity and 
pre-pandemic depression status). The regression analyses 
were also adjusted by the panel weight provided by the 
SA-NIDS CRAM study, these being the SA-NIDS Wave 5 
post-stratified weights adjusted for the probability of selec-
tion into SA-NIDS-CRAM and subsequently adjusted for 
non-response (Ingle et al., 2021). Due to the difficulty of 
interpreting the interaction variables in the regression, we 
applied post-estimation linear combinations of estimators 
(lincom) (StataCorp, 2024) to compare significant group 
differences in the depressive symptomology levels by time 
point, pre-pandemic depression status and food security sta-
tus during the pandemic. For clinical context, we also report 
effect size (ES). For the difference in the mean PHQ-2 score 
at two assessment periods, ES size is calculated by dividing 
it (i.e. period difference in the mean PHQ-2 score) by the 
standard deviation (SD) obtained at baseline (Lowe et al., 
2005). As for the ES of the group differences in the PHQ-2 
score at a time period, ES size is calculated by dividing it 
(i.e. group differences in the PHQ-2 score) by SD of the 
entire sample at the time period consistent with past PHQ-2 
studies (Kroenke et al., 2003) Although there is no univer-
sal rule of thumb, we interpreted ES being small (≥ 0.2), 
medium (≥ 0.5) and large (≥ 0.8) (Cohen, 1992). STATA 
17 (StataCorp, 2021) was used to analyse the data (Table 1).

3 � Results

3.1 � Socio‑demographic and clinical cohort profile

The study consisted of 6,930 participants who were entered 
into the SA-NIDS CRAM study and for whom information  
was available on their pre-pandemic depression status  
(in 2017 from SA-NIDS). The sample characteristics  
of participants were female (62.2%) and Black African 
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(86.5%), with 9.1% being ages 65 and above, which closely 
resembles South Africa’s 2020 Mid-year population  
estimates (Statistics South Africa, 2020b). Approximately 
21.3% had pre-existing depression.

3.2 � Depressive symptomatology levels 
in individuals with and without a history 
of prior depression

The trends in depressive symptomatology in individuals 
with and without a history of prior depression for Waves 
2, 3 and 5 during the pandemic are indicated in Fig. 1. Two 
important findings emerged, the first being that depression 
levels did not differ significantly between individuals with 
and without pre-pandemic depression at entry (Wave 2: 
July 2020). However, at Wave 3 (Feb 2021), we detected 
significantly greater depression levels in the pre-pandemic 

depression group than in those without (lincom results: adj 
β = 0.29, p < 0.01, ES = 0.17). By Wave 5 (May 2021); there 
was no significant difference between these groups.

Second, we found that depression levels were signifi-
cantly higher in Wave 3 than in Wave 2 in both those with 
pre-pandemic depression (lincom results: adj β = 0.37, 
p < 0.01, ES = 0.22) and without (lincom results: adj 
β = 0.18, p < 0.01, ES = 0.11). By Wave 5, we detected 
higher depression levels among those without pre-pandemic 
depression (lincom results: adj β = 0.20, p < 0.01, ES = 0.13), 
but not among those with pre-pandemic depression.

3.3 � Depressive symptomatology levels 
in individuals with and without a history 
of prior depression and household food security 
status during the pandemic

The trends in depression levels in individuals with and  
without a history of prior depression in relation to household 
food security status are indicated in Fig. 2. Two important 
findings emerged, the first being that the highest depressive  
symptomatology was observed in those who had pre- 
pandemic depression and were food insecure during the  
pandemic. In contrast, the lowest was observed in those 
without pre-pandemic depression who were food secure  
during the pandemic, as anticipated. Second, in Wave 3  
(Feb 2021) compared to Wave 2 (July 2020), depression  
levels rose by approximately equal magnitude in two groups: 
those without pre-pandemic depression but food insecure 
during pandemic (lincom results: adj β = 0.38, p < 0.01, 
ES = 0.21); and those with pre-pandemic depression but 
food secure during pandemic (lincom results: adj β = 0.38, 
p = 0.02, ES = 0.23). Thereafter, these groups diverged. 
While depression levels continued to rise in the former 
group in Wave 5, we observed a declining trend in the latter  
group, with the gap between them widening at Wave 5 (adj 
β = 0.79, p < 0.01, ES = 0.47) from Wave 3 (adj β = 0.63, 
p < 0.01, ES = 0.36).

Regarding other covariates in the regression model, we 
detected Black African participants [compared to White par-
ticipants] (adj β = -0.73, p < 0.01), Asian/Indian participants 
[compared to White participants] (adj β = -0.58, p < 0.01), 
lack of comorbidity (adj β = -0.23, p < 0.01) and decreased 
household income during the pandemic (adj β = 0.20, 
p < 0.01) as being significantly associated with depression.

4 � Discussion

Our study observed the highest levels of depression among 
individuals with pre-pandemic depression who were food 
insecure during the pandemic; and the lowest among those 
without pre-pandemic depression and food secure during the 

Table 1   Baseline socio-demographic and clinical cohort profile at 
first enrolment

When the sample is limited to NIDS-CRAM Wave 2 sample, the depres-
sion risk and history of depression was 24% and 21% respectively which 
matches the work by Oyenubi and Kollamparambil (2020). History of 
comorbidity based on SA-NIDS CRAM Wave 1 data due to availabil-
ity. The history of comorbidity refers to health conditions which include 
HIV, TB, lung condition, heart condition or diabetes as one-item question 
in the SA-NIDS CRAM Wave 1 questionnaire

Variables Categories Overall 
(N = 6,930)

n %

Gender: Male 2,621 46.0
Female 4,309 54.0

Age categories: 15–19 284 4.3
20–24 850 12.2
25–29 784 13.3
30–34 1,010 12.6
35–64 3,279 48.5
65 +  722 9.1

Race: African/Black 5,992 80.6
Coloured 583 9.2
Asian/Indian 60 1.9
White 295 8.4

Employment status: Not employed 4,049 55.5
Employed 2,809 44.5

History of comorbidity: Yes 1,317 19.1
No 4,584 80.9

Food Insecurity: Yes 1,411 16.7
No 5,482 83.3

Depression: Yes 1,589 23.5
No 5,341 76.5

History of depression (prior 
to enrolment):

Yes 1,576 21.3

No 5,354 78.7
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Fig. 1   Depressive symptoma-
tology levels in individuals 
with and without pre-pandemic 
depression
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pandemic. This highlights the vulnerability of the former 
group during the early stages of a crisis fuelled by the global 
pandemic/disaster. While depression levels rose in nearly 
equal magnitude during the early phases of the study in the 
two groups (pre-pandemic depression/food insecure group 
and no pre-pandemic depression/food secure group), differ-
ences emerged between them as the pandemic progressed. 
During the later phases, it appears that ongoing food inse-
curity constituted a more powerful driver of depression than 
a history of pre-pandemic depression.

The relationship between pre-existing mental illness 
and ongoing socio-economic hardships in the evolution of 
depression can be informed by both social drift theory and 
social causation theory (Dohrenwend et al., 1992; Hudson, 
2005; Reiss, 2013). Social drift theory contends that indi-
viduals with mental illnesses tend to become socio-econom-
ically poorer over the course of their lives as a result of their 
health challenges, which in turn can further contribute to 
poor mental health (Lund et al., 2011). In contrast, social 
causation theory posits that mental illness is more likely 
to be experienced by individuals who are living in poverty 
due to the negative impact of adverse social and economic 
conditions (Dohrenwend et al., 1992; Hudson, 2005; Reiss, 
2013). Our results appear to provide support for the latter 
mechanism, as ongoing food insecurity during the pandemic 
was associated with increasing depressive symptomatology, 
irrespective of whether or not there was a prior history of 
depression. Nevertheless, both social causation and social 
drift mechanisms were likely at play in this population, as a 
previous South African population study invoked a role for 
both in the complex interplay between poverty and depres-
sion (Lund and Cois, 2018).

Our study has several limitations, the first being that 
depression was self-reported, as data on the clinical diagnosis  
of depression was not available. While the CESD-10 was 
used in the SA-NIDS study, the SA-NIDS-CRAM utilized 
two-item version of the PHQ-2 due to shorter telephonic  
survey (Oyenubi et al., 2021) Although the PHQ-2 is a valid 
instrument for use in time-constrained settings (Oyenubi et al., 
2021; Bhana et al., 2015), we opted not to use any cut-off, 
given its low sensitivity (Bhana et al., 2015). Second, although 
a food security measure was available in the SA-NIDS  
CRAM study, this was not available in the pre-pandemic  
2017 SA-NIDS study. This means we could not explore the 
possible impact of long-term food insecurity predating the 
pandemic. The challenge of using a single-question screener 
for food security, possibly due to the need for a shorter  
telephonic survey in SA-NIDS-CRAM, will necessitate the 
use of a more comprehensive measure, such as Household 
Food Insecurity Access Scale (HFIAS) used in South Africa 
(Coates et al., 2007; Mlay et al., 2022) for future studies. 
Lastly, diagnostic data on COVID-19 was not available in 

the SA-NID-CRAM. Therefore, we cannot exclude the role 
of COVID, particularly in Wave 3, when the number of cases 
was high in South Africa (Mathieu et al., 2020).

Notwithstanding the limitations, our study has some 
important policy implications. The disaster, namely the 
COVID-19 pandemic, had a profound negative impact 
on depression, which was pronounced among the most 
socially vulnerable population (i.e. facing food insecurity), 
in a country with historically large mental health chal-
lenges and chronically high levels of poverty, even before 
the devastating pandemic.

5 � Recommendations

The COVID-19 global pandemic strained South African 
health systems in profound and manifold ways that dis-
rupted access to health care for chronic conditions (Health 
Systems Trust, 2021) in a nation with a large mental health 
treatment gap (Docrat et al., 2019). Our study indicated that 
co-morbidity (i.e. which included HIV, TB, lung condition, 
heart condition or diabetes) also impacted depressive symp-
tomatology. Given that context, there is an obvious need to 
address poor access to health services (Tomita et al., 2017) 
in addition to poverty, which contributes to food insecurity 
in South Africa (Mbajiorgu et al., 2022). Our study also 
highlights the importance of social protection, given the 
greater mental health challenge faced by food-insecure indi-
viduals. While the World Bank notes the mitigating role of 
South Africa’s social grants in coping with crises, disasters 
and associated economic shocks before and during a pan-
demic (Oosthuizen et al., 2021), poverty remains persistent 
in South Africa (Sulla et al., 2022). This research supports 
evidence that social protection/poverty alleviation can have 
multifaceted benefits for health and wellbeing, a necessary 
enhancement of resilience, especially given the rising fre-
quency and intensity of crises.

Acknowledgements  Southern Africa Labour and Development 
Research Unit. National Income Dynamics Study 2017, Wave 5  
[dataset]. Version 1.0.0 Pretoria: Department of Planning, Monitoring,  
and Evaluation [funding agency]. Cape Town: Southern Africa Labour 
and Development Research Unit [implementer], 2018. Cape Town: 
DataFirst [distributor], 2018. https://​doi.​org/https://​doi.​org/​10.​25828/​
fw3h-​v708. National Income Dynamics Study – Coronavirus Rapid 
Mobile Survey (NIDS-CRAM) 2021, Wave 5 [dataset]. Version  
1.0.0. Johannesburg and Cape Town: FEM Education Foundation  
and Michael and Susan Dell Foundation [funding agencies]. Cape 
Town: Southern Africa Labour and Development Research Unit 
[implementer], 2021. Cape Town: DataFirst [distributor], 2021. https://​
doi.​org/https://​doi.​org/​10.​25828/​awhe-​t852

Funding  Open access funding provided by University of KwaZulu-Natal.  
This research was funded in whole, or in part, by the Sustainable 
and Healthy Food Systems (SHEFS) programme supported by the 

https://doi.org/
https://doi.org/10.25828/fw3h-v708
https://doi.org/10.25828/fw3h-v708
https://doi.org/
https://doi.org/
https://doi.org/10.25828/awhe-t852


Pre-existing depression and food insecurity

Wellcome Trust’s Our Planet, Our Health programme [grant number: 
205200/Z/16/Z]. The last author was funded by the UKRI GCRF (MR/
T029803/1). The content is solely the authors’ responsibility and does not 
necessarily represent the official view of the funders. The funders had no 
role in study design, data collection and analysis, decision to publish, or 
preparation of the manuscript.

Declarations 

Conflicts of interest  The authors declare that there are no conflicts of 
interests.

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Andresen, E. M., Malmgren, J. A., Carter, W. B., & Patrick, D. L. 
(1994). Screening for depression in well older adults: Evaluation 
of a short form of the CES-D (Center for Epidemiologic Studies 
Depression Scale). American Journal of Preventive Medicine, 
10(2), 77–84.

Arndt, C., Davies, R., Gabriel, S., Harris, L., Makrelov, K., Robinson, 
S., & Anderson, L. (2020). Covid-19 lockdowns, income distribu-
tion, and food security: An analysis for South Africa. Global Food 
Security, 26, 100410.

Baron, E. C., Davies, T., & Lund, C. (2017). Validation of the 10-item 
centre for epidemiological studies depression scale (CES-D-10) 
in zulu, xhosa and afrikaans populations in South Africa. BMC 
Psychiatry, 17(1), 6.

Bhana, A., Rathod, S. D., Selohilwe, O., Kathree, T., & Petersen, I. 
(2015). The validity of the patient health questionnaire for screen-
ing depression in chronic care patients in primary health care in 
South Africa. BMC Psychiatry, 15, 118.

Bueno-Notivol, J., Gracia-García, P., Olaya, B., Lasheras, I., López-
Antón, R., & Santabárbara, J. (2021). Prevalence of depression 
during the COVID-19 outbreak: A meta-analysis of community-
based studies. International Journal of Clinical and Health Psy-
chology, 21(1), 100196.

Coates, J., Swindale, A., & Bilinsky, P. (2007). Household Food 
Insecurity Access Scale (HFIAS) for measurement of food 
access: indicator guide: version 3. Retrieved from Jan 12, 2024, 
from https://​www.​fanta​proje​ct.​org/​sites/​defau​lt/​files/​resou​rces/​
HFIAS_​ENG_​v3_​Aug07.​pdf.

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 
155–159.

Cole, J. C., Rabin, A. S., Smith, T. L., & Kaufman, A. S. (2004). Devel-
opment and validation of a Rasch-derived CES-D short form. Psy-
chological Assessment, 16(4), 360–372.

Docrat, S., Besada, D., Cleary, S., Daviaud, E., & Lund, C. (2019). 
Mental health system costs, resources and constraints in South 
Africa: A national survey. Health Policy and Planning, 34(9), 
706–719.

Dohrenwend, B. P., Levav, I., Shrout, P. E., Schwartz, S., Naveh, G., 
Link, B. G., & Stueve, A. (1992). Socioeconomic status and 
psychiatric disorders: the causation-selection issue. Science, 
255(5047), 946–952.

Evans-Lacko, S., & Knapp, M. (2016). Global patterns of workplace 
productivity for people with depression: Absenteeism and pres-
enteeism costs across eight diverse countries. Social Psychiatry 
and Psychiatric Epidemiology, 51(11), 1525–1537.

Global Burden of Diseases 2017 Disease and Injury Incidence and 
Prevalence Collaborators. (2017). Global, regional, and national 
incidence, prevalence, and years lived with disability for 354 dis-
eases and injuries for 195 countries and territories, 1990-2017: a 
systematic analysis for the global burden of disease study 2017. 
Lancet, 392(10159), 1789–1858.

Health Systems Trust. (2021). South african health review 2021: COVID-
19, what have we learnt? Retrieved from Jan 12, 2024, from https://​
www.​hst.​org.​za/​media/​Pages/​SAHR-​CAG-​Key-​Findi​ngs.​aspx.

Hallegatte, S., Vogt-Schilb, A., Rozenberg, J., Bangalore, M., & Beaudet, 
C. (2020). From poverty to disaster and back: a review of the litera-
ture. Economics of Disasters and Climate Change, 4(1), 223–247.

Herman, A. A., Stein, D. J., Seedat, S., Heeringa, S. G., Moomal, H., & 
Williams, D. R. (2009). The south african stress and health (SASH) 
study: 12-month and lifetime prevalence of common mental disor-
ders. South African Medical Journal, 99(5 Pt 2), 339–344.

Hudson, C. G. (2005). Socioeconomic status and mental illness: Tests 
of the social causation and selection hypotheses. American Jour-
nal of Orthopsychiatry, 75(1), 3–18.

Ingle, K., Brophy, T., & Daniels, R. (2021). Panel user manual. national 
income dynamics study-coronavirus rapid mobile survey (NIDS-
CRAM). Retrieved from Jan 12, 2024, from https://​crams​urvey.​
org/​wp-​conte​nt/​uploa​ds/​2020/​09/​NIDS-​CRAM_​Wave2_​Panel-​
User-​Manual.​pdf.

Institute of Health Metrics and Evaluation. Global Health Data 
Exchange (GHDx). Retrieved from Jan 12, 2024, from https://​
vizhub.​healt​hdata.​org/​gbd-​resul​ts/.

Kim, A. W., Nyengerai, T., & Mendenhall, E. (2022). Evaluating the 
mental health impacts of the COVID-19 pandemic: perceived 
risk of COVID-19 infection and childhood trauma predict adult 
depressive symptoms in urban south africa. Psychological Medi-
cine, 52(8), 1587–1599.

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2003). The patient 
health questionnaire-2: validity of a two-item depression screener. 
Medical Care, 41(11), 1284–1292.

Lee, Y., Lui, L. M. W., Chen-Li, D., Liao, Y., Mansur, R. B., Brietzke, E., 
Rosenblat, J. D., Ho, R., Rodrigues, N. B., Lipsitz, O., Nasri, F., Cao, 
B., Subramaniapillai, M., Gill, H., Lu, C., & McIntyre, R. S. (2021). 
Government response moderates the mental health impact of COVID-
19: A systematic review and meta-analysis of depression outcomes 
across countries. Journal of Affective Disorders, 290, 364–377.

Liu, Q., He, H., Yang, J., Feng, X., Zhao, F., & Lyu, J. (2020). Changes 
in the global burden of depression from 1990 to 2017: findings 
from the global burden of disease study. Journal of Psychiatric 
Research, 126, 134–140.

Löwe, B., Kroenke, K., & Gräfe, K. (2005). Detecting and monitoring 
depression with a two-item questionnaire (PHQ-2). Journal of 
Psychosomatic Research, 58(2), 163–171.

Lund, C., De Silva, M., Plagerson, S., Cooper, S., Chisholm, D., Das, 
J., Knapp, M., & Patel, V. (2011). Poverty and mental disorders: 
Breaking the cycle in low-income and middle-income countries. 
Lancet, 378(9801), 1502–1514.

Lund, C., & Cois, A. (2018). Simultaneous social causation and social 
drift: Longitudinal analysis of depression and poverty in South 
Africa. Journal of Affective Disorders, 229, 396–402.

Mathieu, E., Ritchie, H., Rodés-Guirao, L., Appel, C., Giattino, C.,  
Hasell, J., ... & Roser, M. (2020). Coronavirus pandemic (COVID- 

http://creativecommons.org/licenses/by/4.0/
https://www.fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf
https://www.fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf
https://www.hst.org.za/media/Pages/SAHR-CAG-Key-Findings.aspx
https://www.hst.org.za/media/Pages/SAHR-CAG-Key-Findings.aspx
https://cramsurvey.org/wp-content/uploads/2020/09/NIDS-CRAM_Wave2_Panel-User-Manual.pdf
https://cramsurvey.org/wp-content/uploads/2020/09/NIDS-CRAM_Wave2_Panel-User-Manual.pdf
https://cramsurvey.org/wp-content/uploads/2020/09/NIDS-CRAM_Wave2_Panel-User-Manual.pdf
https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-results/


	 P. Dladla‑Jaca et al.

19). Our world in data. Retrieved from Jan 12, 2024, from https://​
ourwo​rldin​data.​org/​coron​avirus.

Marais, D. L., & Petersen, I. (2015). Health system governance to support 
integrated mental health care in south africa: challenges and oppor-
tunities. International Journal of Mental Health Systems, 9, 14.

Mbajiorgu, D. G., & Odeku, K. O. (2022). Fighting food insecurity,  
hunger, and poverty: The content and context of the socio 
-economic right of access to sufficient food in South Africa. 
Obiter, 43(3), 467–488.

Mlay, J. P., Jamieson, L., Ntlantsana, V., Naidu, T., Bhengu, B. S., 
Paruk, S., Burns, J. K., Chiliza, B., Lessells, R., & Tomita, A. 
(2022). Developing and testing unconditional cash transfer strat-
egies among young adults with first-episode psychosis in South 
Africa: A study protocol for a pilot randomised control trial (PRS-
FEP trial). British Medical Journal Open, 12(12), e067026.

Necho, M., Tsehay, M., Birkie, M., Biset, G., & Tadesse, E. (2021). 
Prevalence of anxiety, depression, and psychological distress 
among the general population during the COVID-19 pandemic: 
A systematic review and meta-analysis. International Journal of 
Social Psychiatry, 67(7), 892–906.

Oosthuizen, M. (2021). South africa: social assistance programs and sys-
tems review. Retrieved from Jan 12, 2024, from https://​docum​ents1.​
world​bank.​org/​curat​ed/​en/​23861​16334​30611​402/​pdf/​South-​Africa-​
Social-​Assis​tance-​Progr​ams-​and-​Syste​ms-​Review.​pdf.

Oyenubi, A., & Kollamparambil, U. (2020). COVID-19 and depres-
sive symptoms in south africa. Retrieved from Jan 12, 2024, 
from https://​www.​crams​urvey.​org/​wp-​conte​nt/​uploa​ds/​2020/​09/​
12.-​Oyenu​bi-​A.-_-​Kolla​mpara​mbil-​U.-​2020-​COVID-​19-​and-​
depre​ssive-​sympt​oms-​in-​South-​Africa.​pdf.

Oyenubi, A, Nwosu, C, Kollamparambil, U. (2021). Health indicators and 
health dynamics during the COVID-19 pandemic. Retrieved from Jan  
12, 2024, from https://​crams​urvey.​org/​wp-​conte​nt/​uploa​ds/​2021/​07/​ 
10.-​Oyenu​bi-A-​Nwosu-C-​Kolla​mpara​mbil-​U.-​2021.-​Health-​ 
indic​ators-​and-​health-​dynam​ics-​during-​the-​COVID-​19-​pande​mic.​pdf.

Posel, D. (2021). Living alone and depression in a developing country 
context: Longitudinal evidence from South Africa. SSM Population 
Health, 14, 100800. https://​doi.​org/​10.​1016/j.​ssmph.​2021.​100800

Posel, D., Oyenubi, A., & Kollamparambil, U. (2021). Job loss and 
mental health during the COVID-19 lockdown: Evidence from 
South Africa. PLoS ONE, 16(3), e0249352. https://​doi.​org/​10.​
1371/​journ​al.​pone.​02493​52

Reiss, F. (2013). Socioeconomic inequalities and mental health prob-
lems in children and adolescents: A systematic review. Social Sci-
ence and Medicine, 90, 24–31.

Republic of South Africa. (2020). Statement by president cyril 
ramaphosa on measures to combat COVID-19 epidemic. Retrieved 
from Jan 12, 2024, from https://​www.​thepr​eside​ncy.​gov.​za/​press-​
state​ments/​state​ment-​presi​dent-​cyril-​ramap​hosa-​measu​res-​combat-​
COVID-​19-​epide​mic.

Republic of South Africa. (2003). No. 57 of 2002: Disaster manage-
ment act, 2002. government gazette volume 451, No. 24252. 
Retrieved from Jan 12, 2024, from https://​www.​gov.​za/​sites/​ 
defau​lt/​files/​gcis_​docum​ent/​201409/​a57-​020.​pdf.

Southern Africa Labour and Development Research Unit. (2018). 
National income dynamics study panel user manual. Retrieved from 
Jan 12, 2024, from http://​www.​nids.​uct.​ac.​za/​images/​docum​ents/​
20180​831-​NIDS-​W5Pan​elUse​rManu​al-​V1.0.​pdf.

Southern Africa Labour and Development Research Unit. (2020). Sample 
design and weighting in the NIDS-CRAM survey. Retrieved from Jan 
12, 2024, from https://​crams​urvey.​org/​wp-​conte​nt/​uploa​ds/​2020/​07/​
REPORT-​B-​CRAM-​Sample-​Design-​and-​Weigh​ting-​in-​the-​NIDS-​
CRAM-​survey_​v7.​pdf.

StataCorp. (2021). Stata Statistical Software: Release 17. StataCorp 
LLC.

StataCorp. (2024). Linear combinations of parameters. Retrieved from Jan 
12, 2024, from https://​www.​stata.​com/​manua​ls/​rlinc​om.​pdf.

Statistics South Africa. (2020a). Measuring food security in south 
africa: applying the food insecurity experience scale, 2020. 
Retrieved from Jan 12, 2024, from https://​www.​stats​sa.​gov.​za/​
publi​catio​ns/​Report-​03-​00-​19/​Report-​03-​00-​192020.​pdf.

Statistics South Africa (2020b). Mid-year population estimates 2020. 
Retrieved from Jan 12, 2024, from https://​www.​stats​sa.​gov.​za/​
publi​catio​ns/​P0302/​P0302​2020.​pdf.

Sulla, V., Zikhali, P., & Cuevas, P. F. (2022). Inequality in southern 
africa: an assessment of the southern african customs union-. 
world bank group. Retrieved from Jan 12, 2024, from http://​
docum​ents.​world​bank.​org/​curat​ed/​en/​09912​53030​72236​903/​
P1649​270c0​2a1f0​6b0a3​ae02e​57ead​d7a82.

Tomita, A., Vandormael, A. M., Cuadros, D., Slotow, R., Tanser, F., & 
Burns, J. K. (2017). Proximity to healthcare clinic and depression 
risk in South Africa: Geospatial evidence from a nationally rep-
resentative longitudinal study. Social Psychiatry and Psychiatric 
Epidemiology, 52(8), 1023–1030.

Tomita, A., Ncama, B. P., Moodley, Y., Davids, R., Burns, J. K., 
Mabhaudhi, T., Modi, A. T., & Slotow, R. (2022). Community 
disaster exposure and first onset of depression: A panel analysis 
of nationally representative South African data, 2008–2017. PLOS 
Clim, 1(4), 0000024.

Troup, J., Fuhr, D. C., Woodward, A., Sondorp, E., & Roberts, B. (2021). 
Barriers and facilitators for scaling up mental health and psychoso-
cial support interventions in low- and middle-income countries for 
populations affected by humanitarian crises: A systematic review. 
International Journal of Mental Health Systems, 15(1), 5.

van der Berg, S., Patel, L., & Bridgman, G. (2022). Food insecurity in 
South Africa: Evidence from NIDS-CRAM wave 5. Development 
Southern Africa, 39(5), 722–737.

World Health Organization. (2024). WHO COVID-19 dashboard. 
Retrieved from Jan 12, 2024, from https://​covid​19.​who.​int/​region/​
afro/​count​ry/​za.

Zeger, S. L., Liang, K. Y., & Albert, P. S. (1988). Models for longitudinal 
data: A generalized estimating equation approach. Biometrics, 44(4), 
1049–1060.

Philile Dladla  (MPH) is a social 
worker by training at KwaZulu-
Natal Department of Health. 
She obtained a Master of Public 
Health from the University of 
KwaZulu-Natal in South Africa.

Busisiwe Ncama  (PHD) is 
Deputy Vice-Chancellor and 
Head of University of KwaZulu-
Natal’s College of Health Sci-
ences. Prof Ncama is currently a 
member of the Sustainable and 
Healthy Food Systems (SHEFS) 
research program that investi-
gates nexus of agriculture, 
health and the environment in 
the Global South.

https://ourworldindata.org/coronavirus
https://ourworldindata.org/coronavirus
https://documents1.worldbank.org/curated/en/238611633430611402/pdf/South-Africa-Social-Assistance-Programs-and-Systems-Review.pdf
https://documents1.worldbank.org/curated/en/238611633430611402/pdf/South-Africa-Social-Assistance-Programs-and-Systems-Review.pdf
https://documents1.worldbank.org/curated/en/238611633430611402/pdf/South-Africa-Social-Assistance-Programs-and-Systems-Review.pdf
https://www.cramsurvey.org/wp-content/uploads/2020/09/12.-Oyenubi-A.-_-Kollamparambil-U.-2020-COVID-19-and-depressive-symptoms-in-South-Africa.pdf
https://www.cramsurvey.org/wp-content/uploads/2020/09/12.-Oyenubi-A.-_-Kollamparambil-U.-2020-COVID-19-and-depressive-symptoms-in-South-Africa.pdf
https://www.cramsurvey.org/wp-content/uploads/2020/09/12.-Oyenubi-A.-_-Kollamparambil-U.-2020-COVID-19-and-depressive-symptoms-in-South-Africa.pdf
https://cramsurvey.org/wp-content/uploads/2021/07/10.-Oyenubi-A-Nwosu-C-Kollamparambil-U.-2021.-Health-indicators-and-health-dynamics-during-the-COVID-19-pandemic.pdf
https://cramsurvey.org/wp-content/uploads/2021/07/10.-Oyenubi-A-Nwosu-C-Kollamparambil-U.-2021.-Health-indicators-and-health-dynamics-during-the-COVID-19-pandemic.pdf
https://cramsurvey.org/wp-content/uploads/2021/07/10.-Oyenubi-A-Nwosu-C-Kollamparambil-U.-2021.-Health-indicators-and-health-dynamics-during-the-COVID-19-pandemic.pdf
https://doi.org/10.1016/j.ssmph.2021.100800
https://doi.org/10.1371/journal.pone.0249352
https://doi.org/10.1371/journal.pone.0249352
https://www.thepresidency.gov.za/press-statements/statement-president-cyril-ramaphosa-measures-combat-COVID-19-epidemic
https://www.thepresidency.gov.za/press-statements/statement-president-cyril-ramaphosa-measures-combat-COVID-19-epidemic
https://www.thepresidency.gov.za/press-statements/statement-president-cyril-ramaphosa-measures-combat-COVID-19-epidemic
https://www.gov.za/sites/default/files/gcis_document/201409/a57-020.pdf
https://www.gov.za/sites/default/files/gcis_document/201409/a57-020.pdf
http://www.nids.uct.ac.za/images/documents/20180831-NIDS-W5PanelUserManual-V1.0.pdf
http://www.nids.uct.ac.za/images/documents/20180831-NIDS-W5PanelUserManual-V1.0.pdf
https://cramsurvey.org/wp-content/uploads/2020/07/REPORT-B-CRAM-Sample-Design-and-Weighting-in-the-NIDS-CRAM-survey_v7.pdf
https://cramsurvey.org/wp-content/uploads/2020/07/REPORT-B-CRAM-Sample-Design-and-Weighting-in-the-NIDS-CRAM-survey_v7.pdf
https://cramsurvey.org/wp-content/uploads/2020/07/REPORT-B-CRAM-Sample-Design-and-Weighting-in-the-NIDS-CRAM-survey_v7.pdf
https://www.stata.com/manuals/rlincom.pdf
https://www.statssa.gov.za/publications/Report-03-00-19/Report-03-00-192020.pdf
https://www.statssa.gov.za/publications/Report-03-00-19/Report-03-00-192020.pdf
https://www.statssa.gov.za/publications/P0302/P03022020.pdf
https://www.statssa.gov.za/publications/P0302/P03022020.pdf
http://documents.worldbank.org/curated/en/099125303072236903/P1649270c02a1f06b0a3ae02e57eadd7a82
http://documents.worldbank.org/curated/en/099125303072236903/P1649270c02a1f06b0a3ae02e57eadd7a82
http://documents.worldbank.org/curated/en/099125303072236903/P1649270c02a1f06b0a3ae02e57eadd7a82
https://covid19.who.int/region/afro/country/za
https://covid19.who.int/region/afro/country/za


Pre-existing depression and food insecurity

Yoshan Moodley  (PHD) is an 
epidemiologist and public health 
researcher at the African Cancer 
Institute, Stellenbosch Univer-
sity. Dr. Moodley’s expertise is 
in applying technological 
approaches, such as machine 
learning and spatial analysis, for 
chronic health challenges.

Nafiisa Sobratee‑Fajurally  (PHD) 
is a Research Fellow at the Centre for 
Transformative Agricultural and 
Food System at the University of 
KwaZulu Natal. Dr. Sobratee-
Fajurally is currently undertaking 
research in framing large-scale sys-
temic change such as the Water-
Energy-Food nexus and inclusive 
landscape management in West and 
Central Africa. A member of the Sus-
tainable and Healthy Food Systems 
(SHEFS) research program.

Rashieda Davids  (PHD) is a 
Registered Environmenta l 
Assessment Practitioner and a 
Registered Professional Natural 
Scientist in South Africa. Dr 
Davids’ research has focused on 
ecosystem services assessment, 
protection and management, 
social-ecological systems, food 
systems policy, transdisciplinary 
science, organizational learning 
to understand and enhance the 
roles that both humans and the 

environment play in achieving sustainable development. Rashieda is a 
member of the International Sustainable and Healthy Food Systems 
(SHEFS) research program. She also holds extensive experience in the 
government and private environmental sectors, where her roles 
included strategic leadership, project management, sustainable devel-
opment, biodiversity conservation planning, strategic environmental 
assessment, environmental impact assessment, environmental manage-
ment and monitoring.

Mjabuliseni Simon C. Ngidi  
(PHD) is currently a Senior Lec-
turer, lecturing across the Agricul-
tural Extension and Food Security 
Programmes at the University of 
KwaZulu-Natal. His research inter-
ests are on household food security, 
household food consumption and 
income shock coping strategies,  
food and nutrition security measure-
ments, food policy and local food 
systems. A member of the Sustain-
able and Healthy Food Systems 
(SHEFS) research program.

Cathy Sutherland  (PHD) is a Professor 
and geographer in the School of Built 
Environment and Development Studies 
at the University of KwaZulu-Natal, 
South Africa. She conducts research on 
environmental governance and the inter-
face between social, environmental and 
technological systems, with a focus on 
sustainable development. She is a mem-
ber of the Sustainable and Healthy Food 
Systems (SHEFS) research program.

Muthulisi Siwela  (PHD) is a Profes-
sor in the School of Agricultural, 
Earth and Environmental Sciences at 
University of KwaZulu-Natal in 
South Africa. He is a Food Scientist 
by training. His research aims to pro-
mote the utilization (through value-
addition) of sub-Saharan African 
traditional and indigenous food 
plants to contribute to food and nutri-
tion security in the sub-region. A 

member of the Sustainable and Healthy Food Systems (SHEFS) 
research program.

Tafadzwa Mabhaudhi  (PHD) is 
a Professor of Climate Change, 
Food Systems and Health in the 
Centre on Climate Change and 
Planetary Health at the London 
School of Hygiene and Tropical 
Medicine. He holds Honorary Pro-
fessor appointments with the Uni-
versity of KwaZulu-Natal, South 
Africa and the University of Not-
tingham in Malaysia. His primary 

goal is to work on research and development that is dynamic, trans-
formative, informs policy and achieves real life impacts in the global 
South. A member of the Sustainable and Healthy Food Systems 
(SHEFS) research program.

Albert Modi  (PHD) is a social 
agronomy expert and thought 
leader. He previously served as 
the Deputy-Vice Chancellor and 
Head of the College of Agricul-
ture Engineering & Science at the 
University of KwaZulu-Natal. 
Prof Modi is passionate about sus-
tainable development and high-
lighted the growing challenge to 
local food security posed by the 
degradation of farmlands and the 

decrease in commercial land. A member of the Sustainable and Healthy 
Food Systems (SHEFS) research program.



	 P. Dladla‑Jaca et al.

Rob Slotow  (PHD) is a Professor 
and Oppenheimer Fellow in Func-
tional Biodiversity at the Univer-
sity of Kwazulu-Natal. His major 
research has been on large mam-
mal conservation and conserva-
tion and environmental decision-
making. A member of the 
Sustainable and Healthy Food 
Systems (SHEFS) research 
program.

Jonathan K. Burns  (PHD) is a psy-
chiatrist by training. As a Professor at 
the University of Exeter, his research 
focuses on political, social and envi-
ronmental determinants of mental 
disorders within low- and middle-
income country contexts.

Andrew Tomita  (PHD) is an Asso-
ciate Professor at School of Nursing 
and Public Health, University of 
KwaZulu-Natal in South Africa. 
His research interest is in social epi-
demiology, focusing on health ser-
vices strengthening and social 
determinants of HIV, TB and men-
tal health in sub-Saharan Africa. A 
member of the Sustainable and 

Healthy Food Systems (SHEFS) research program.

Authors and Affiliations

Philile Dladla‑Jaca1 · Busisiwe P. Ncama1 · Yoshan Moodley2 · Nafiisa Sobratee‑Fajurally3 · Rashieda Davids4 · 
Mjabuliseni Simon C. Ngidi5,6,7 · Catherine Sutherland8 · Muthulisi Siwela4 · Tafadzwanashe Mabhaudhi5,9 · 
Albert T. Modi5 · Rob Slotow10,11 · Jonathan K. Burns12,13 · Andrew Tomita14,15

 *	 Philile Dladla‑Jaca 
	 phililedladla5@gmail.com

1	 Department of Public Health Medicine, School of Nursing 
and Public Health, University of KwaZulu-Natal, Durban, 
South Africa

2	 Department of Global Health, Faculty of Medicine 
and Health Sciences, Stellenbosch University, Cape Town, 
South Africa

3	 School of Life Sciences, University of KwaZulu-Natal, 
Pietermaritzburg, South Africa

4	 School of Agricultural, Earth and Environmental Sciences, 
University of KwaZulu-Natal, Pietermaritzburg, South Africa

5	 Centre for Transformative Agricultural and Food Systems, 
School of Agricultural, Earth & Environmental Science, 
University of KwaZulu-Natal, Pietermaritzburg, South Africa

6	 African Centre for Food Security, School of Agricultural, 
Earth and Environmental Sciences, University 
of KwaZulu-Natal, Pietermaritzburg, South Africa

7	 Department of Agricultural Extension and Rural 
Resource Management, School of AgriculturalEarth 
and Environmental Sciences, University of KwaZulu-Natal, 
Durban, South Africa

8	 School of Built Environment and Development Studies, 
University of KwaZulu Natal, Durban, South Africa

9	 Centre On Climate Change and Planetary Health, London 
School of Hygiene and Tropical Medicine, London, 
United Kingdom

10	 Oppenheimer Fellow in Functional Biodiversity, Centre 
for Functional Biodiversity, School of Life Sciences, 
University of KwaZulu-Natal, Pietermaritzburg, South Africa

11	 Department of Genetics, Evolution and Environment, 
University College, London, United Kingdom

12	 Faculty of Health and Life Sciences, University of Exeter, 
Exeter, UK

13	 Department of Psychiatry, School of Clinical Medicine, 
University of KwaZulu-Natal, Durban, South Africa

14	 Centre for Rural Health, School of Nursing and Public 
Health, University of KwaZulu-Natal, Durban, South Africa

15	 KwaZulu‑Natal Research Innovation and Sequencing 
Platform (KRISP), University of KwaZulu-Natal, Durban, 
South Africa


	Impact of pre-existing depression and food insecurity on the trajectory of depressive symptomatology during the COVID-19 pandemic outbreak in South Africa: A panel analysis of nationally representative South African data
	Abstract
	1 Introduction
	2 Methods
	2.1 Study overview
	2.2 Primary outcome
	2.3 Exposures
	2.4 Analysis

	3 Results
	3.1 Socio-demographic and clinical cohort profile
	3.2 Depressive symptomatology levels in individuals with and without a history of prior depression
	3.3 Depressive symptomatology levels in individuals with and without a history of prior depression and household food security status during the pandemic

	4 Discussion
	5 Recommendations
	Acknowledgements 
	References


