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Abstract

Sub-Saharan Africa faces unprecedented disasters, with climate change expected to exac-

erbate the frequency and severity of unpredictable and stressful catastrophic events. Unlike

developed nations, reconstruction in developing nations is hindered by resource constraints,

with certain communities potentially experiencing multiple and enduring effects of disasters.

Despite the potential danger of such cumulative community disaster exposure on mental

health (e.g. depression), large-scale population-level evidence for the region is limited. We

investigated the association between exposure to cumulative disaster and the first onset of

depression in a nationally representative survey in South Africa. We used panel data from

the South African National Income Dynamics Study (SA-NIDS) from 2008–2017, consisting

of 17,255 adult study participants who were depression free at baseline. Risk of first depres-

sion onset between individuals exposed and unexposed to community disaster was mea-

sured, accounting for multiple disaster exposure over time by fitting generalized estimating

equation (GEE) regression models. Data on the geographic location of disasters were

obtained from the South African government gazette, and mapped with the government

delineated SA-NIDS households’ locations. Of the sampled individuals, 2,986 were exposed

to disaster during the study duration (17.3%). Increased cumulative community disaster

was significantly associated with the likelihood of depression onset (adjusted relative risk

[aRR] = 1.20, p<0.01, 95% CI: 1.09–1.33), even after controlling for socio-demographic fac-

tors. In sub-group analyses, greater likelihood of depression onset was found among
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females [but not in men] (aRR = 1.23, p<0.01, 95% CI: 1.09–1.38), Black African [but not in

other population group] (aRR = 1.21, p<0.01, 95% CI: 1.09–1.36), lower education attain-

ment group [but not in tertiary and above educational attainment group] (aRR = 1.20,

p<0.01, 95% CI: 1.08–1.33), and lower income attainment group [but not in the top income

quartile group] (aRR = 1.24, p<0.01, 95% CI: 1.11–1.38), due to cumulative community

disaster. Although cumulative community disaster exposure was significantly associated

with the first onset of depression, its negative impact may be more pronounced among indi-

viduals considered chronically socially vulnerable (i.e. the groups above) in South Africa.

Given that many individuals in South Africa rely on social, food parcel relief, and health ser-

vices from government/public sector, timely access to community-based supportive inter-

vention is needed for disaster survivors, prioritizing socially vulnerable groups to help

mitigate problems associated with mental health challenges.

Introduction

Sub-Saharan Africa has seen an increasing challenge in the occurrence of disasters, these being

disruptions of normal conditions that cause great damage by exceeding the local capacity of

affected community to mitigate their effect [1]. Although it is widely acknowledged that the

occurrence of disasters and their impacts on society may be underestimated in Africa [2], the

estimated 1143 natural disasters that occurred between 2000–2019 are believed to be responsi-

ble for 46,078 deaths, according to the Centre for the Research on Epidemiology of Disaster’s

Emergency Events Database (EM-DAT) [3]. In 2019 alone, Africa’s share of death due to natu-

ral disasters accounted for 23.0% of the global total, a 238% increase compared to the 2009–

2018 annualized average (6.8%) [4]. South Africa had the continent’s third-highest (54 events)

number of natural disaster events since 2000, with two of the most devastating drought events

of the century occurring in 2004 (i.e. 15 million people affected) [3] and 2015/2016 (i.e. 14.3

million people affected) [5]. The field of disaster risk reduction (DRR) research increasingly

recognizes that natural disasters often have a man-made component. Although we prefer not

to differentiate between natural and man-made disasters [6] (e.g. industrial accidents, mass

unrest, war), EM-DAT estimates that Africa experienced 1,690 man-made disaster events and

54,755 deaths during 2000–2019, with South Africa being the 10th highest globally in the num-

ber of man-made disaster events during this period [7].

As SSA nations are confronted by considerable environmental changes [8–12], a number of

systematic reviews/meta-analyses have indicated that disasters [13–17] are associated with psy-

chological challenges in the people affected by such events, with certain groups (i.e. low-

income, older) who lack the resources to cope with consequences of disasters being particu-

larly vulnerable [18, 19]. Disasters, as potentially a large-scale unforeseen and sudden event

[18, 20], can be an emotionally overwhelming experience (i.e. feeling stunned and disorienta-

tion [21]) that undermine people’s ability to function. Even when disasters are not sudden (as

in the case of droughts), ecological distress [22], a form of psychological distress related to

present or anticipated ecological change, cannot be ignored. Considerable disaster research

points to the associated negative psychological challenges, with most empirical studies focus-

ing on ‘cumulative’ disasters, or the impact of exposure to multiple disasters on post-disaster

mental health [23–26]. It is possible that experiencing multiple disasters can undermine a

sense of ontological security or produce multiple economic shocks [27] that can lead to the
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erosion of resilience and confidence in the future, which, in turn, can negatively impact mental

health, or make people more susceptible to the effects of subsequent disasters [28].

Mental illness, including stress-related mood disorders, such as depression, is a globally rec-

ognized sustainable development challenge (United Nations Sustainable Development Goals

[SDG] target 3.4 [29]). The potentially greater number and severity of natural disasters in

Africa than elsewhere [SDG targets 13.1] [30] may further aggravate fragile public healthcare

systems [31] and diminish the availability of mental health care, including in South Africa. As

a leading cause of disability globally [32], depression affects 9.8% of people in South Africa

[33], with only 3.9% accessing the inpatient and outpatient mental health care that they need,

according to a modelling study [34]. Depression is also a major impediment to development

and is understood to have the highest negative impact on labor productivity among all medical

conditions [35]. In South Africa, workplace-related economic loss due to depression is esti-

mated to be 4.2% of gross domestic product (GDP) [36]. More importantly, the right to disas-

ter risk reduction and mental health should be placed into the context of human rights, as the

South African Constitution of 1996 [37] guarantees a “right to an environment that is not

harmful to their health or well-being” (Section 24), requires all spheres of government to

secure the well-being of the people (Section 41), and designates the organs of state responsible

for managing the potential risk of disasters (Schedule 4).

Despite the abundance of evidence from developed nations, there are no national-level evi-

dence-based studies in SSA, to the best of our knowledge, including in South Africa, on the

effect of cumulative community disasters on the first onset of depression. Despite the common

mantra that disaster is expected to exacerbate the health challenge of poor and vulnerable pop-

ulations [38, 39], evidence on the impact of cumulative community disasters remains scarce in

South Africa, a nation with one of the highest and most persistent levels of poverty levels and

inequality in the world [40]. This knowledge gap was addressed in the current study by estab-

lishing an association between exposure to cumulative community disaster and the first onset

of depression (i.e. depression incidence) using the South African National Income Dynamics

Study (SA-NIDS). This is a unique nationally representative panel database designed to moni-

tor the socio-demographic and health of the South African population over time, which is

rarely available in SSA.

Methods

Panel data from the SA-NIDS wave 1 (year 2008), wave 2 (2010–2011), wave 3 (2012), wave 4

(2014–2015), and wave 5 (2017) were used. The SA-NIDS employs a stratified, two-stage clus-

ter sampling design to reach a nationally representative sample of households. All adults within

each chosen household were targeted, with consenting study participants completing the sur-

vey, including questionnaires that include socio-demographic and clinical data relevant to this

current study. The details of the sampling methodology are reported by SA-NIDS elsewhere

[41]. As a panel study, the SA-NIDS tracks individuals over time, with attrition ranging

between 14.8% - 21.9%, depending on the wave [41].

To better isolate the effect of cumulative community disaster on the first onset of depression

(and reduce the likelihood of reverse causation), our current study constructed an incident

cohort based on similar methods utilized in previous studies [42, 43]. The purpose of con-

structing the incident cohort was to ensure that the study participants were free of depression

initially, and to monitor for the first depression onset over time, between individuals exposed

and unexposed to disaster. Our study incident cohort consisted of participants who screened

negative for depression at first entry, and for whom there was a further depression rating score

available in any of subsequent waves. This means we excluded all participants positive for
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significant depressive symptoms at their first entry into the SA-NIDS. The remaining study

participants had to have been assessed for depression risk at least twice to be included in the

incident cohort. The data were right censored at the earliest observation at which a participant

screened positive for depression risk (or at the last observation if they did not screen for

depression).

Outcomes

The main study outcome was depression, which was obtained from the 10-item abridged ver-

sion of the Center for Epidemiologic Studies Depression Scale (CES-D) in the SA-NIDS Adult

waves 1–5 questionnaires. As a commonly-used psychometric valid/reliable instrument [44,

45], the CES-D captures depression-associated symptoms during the past week based on self-

report. Each of the items in the CES-D is based on four possible responses in a Likert format,

from 0 = rarely/none of the time (less than 1 day) to 3 = almost/all of the time (5–7 days). With

the level of depression increasing with a higher total CES-D score (observed Cronbach’s α =

0.75), we classified a total score of 10 or greater as a cutoff to represent significant depressive

symptoms, this being consistent with a previous study [45].

Community disaster exposure

Exposure to a disaster was the study’s main exposure variable, the declaration of the state of

disaster and government duties falling under the South African Disaster Management Act,

2002 (Act No. 57 of 2002) [18]. Under sections 1(a) of the Act, disaster is defined as a progres-

sive or sudden, widespread or localized, natural or human-caused occurrence that leads to

death or injury, as well as damages to infrastructure or the environment. Sections 1(b) notes

that a disaster be of a magnitude that exceeds the ability of those affected by the disaster to

cope with its effects including (i) death, injury, or disease, (ii) damage to property, infrastruc-

ture or the environment and (iii) disruption of the life of a community. Lastly, a state of disas-

ter declaration, as per sections 27(1), 44(1), and 55(1) of the Act, must be noted in the

Government Gazette, the official bulletin that published official or legal notices that contains

government agency rules, proposed rules, and proclamations. Data on the state of disaster dec-

laration notices between 2008 and 2017 were obtained from the Gazettes [46], which can be

declared nationally, provincially, for any of the nine provinces individually or collectively, or

for district or sub-district local municipalities. With a few exceptions, the actual date(s) of the

disaster are not indicated in the Gazette, in which case the start date was delineated to be 30

days prior to the Gazette date, due to legislative consultation and publication lag, while the end

date was 30 days after the Gazette date. Study participants whose location and interview date

fell between the start and end dates (i.e. effective risk period) of the state of disaster were con-

sidered to be exposed to the disaster (i.e. reside in a community that was exposed to a disaster)

for that specific wave. The lowest geographic unit for publicly accessible SA-NIDS data was

district municipality [47], and we regarded a district as being exposed when 50% or more of its

local municipalities fell under the state of disaster area. While the Disaster Management Act

automatically lapses in three months, the law allows for extensions, with this study extending

the period of state of disaster to beyond its three months only for district/local municipalities

for scale precision (given large coverage when extended to the entire province). Excluding

duplications and extensions, we identified 361 unique location records impacted by the state

of disaster declaration between 2008–2017. The map of areas (i.e. district/metropolitan munic-

ipalities) impacted by initial state of disaster declaration according to South African Gazette

between 2008–2017 are provided in Fig 1. The median length of effective risk period (i.e. the

period between the beginning and end of the state of disaster period) was 109 days (IQR: 90–
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122 days). It is possible that same study participant resided in communities that experienced

multiple disaster during the course of study period. Consistent with most disaster research

that has tended to study mental health impacts at some stage following events [24, 25], we sub-

sequently constructed a cumulative community disaster exposure variable [hereafter labeled as

community disaster exposure] with a running total (i.e. summation of disaster events updated

each time a particular community experiences a new disaster event).

Adverse negative event exposure

Although the primary focus of our study is community cumulative exposure, negative experi-

ences can differ substantially among individuals within affected areas. For this reason, we also

utilized negative adverse events measures that are available in the SA-NIDS household ques-

tionnaire. The SA-NIDS waves 1–5 captured negative adverse events experienced pertaining

to (1) theft, fire or destruction of household property; (2) widespread death and/or disease of

livestock, and (3) major crop failure in the last 24 months. Study participants were regarded as

being exposed to negative events (based on binary measure) if they reported experiencing any

of these three negative adverse events. Consistent with cumulative community disaster expo-

sure, it is also possible that same study participant experienced multiple negative adverse

events during the course of the study period. We subsequently constructed a cumulative nega-

tive event exposure variable with a running total (i.e. summation of negative events that is

updated each time a particular a participant experiences new negative adverse event).

Fig 1. District/metropolitan municipalities impacted by state of disaster declaration according to South African Gazette between 2008–2017. Maps were

generated using QGIS 3.10 (https://www.qgis.org/en/site/).

https://doi.org/10.1371/journal.pclm.0000024.g001
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Covariates

In addition to the socio-demographic data, namely: gender, race, age, educational attainment,

residence [urban versus rural], and household income, we used the religious involvement mea-

sure available from SA-NIDS Adult questionnaire. Despite the potential benefit of religion, its

importance during disasters is often overlooked [48]. In the SA-NIDS, study participant rated

the importance of religious activity in their lives by selecting one response in a Likert format:

1 = not important at all; 2 = unimportant; 3 = important; 4 = very important. Subsequently, we

created a binary variable of religious involvement where 0 = not important at all/unimportant;

1 = important/very important for our study.

Ethics statement

Human Research Ethics Committee at University of Cape Town approved the SA-NIDS study

(697/2016) and written consent was obtained from study participants. The Biomedical

Research Ethics Committee at the University of KwaZulu-Natal (BE 111/14) approved the use

of the SA-NIDS data.

Statistical analysis

First, the study participants’ socio-demographic and clinical profile details at first entry/assess-

ment into the SA-NIDS were summarized using descriptive analysis. Second, we examined

their exposure to cumulative community disaster, this being the distribution and types of haz-

ards. Lastly, we investigated the relationship between exposure to disaster and depression by

fitting a generalized estimating equation (GEE) log-binomial regression model, which

accounts for repeated measures (where disaster exposure, depression status, and socio-demo-

graphic characteristics can vary over time). Each regression model was further adjusted for the

socio-demographic variables available, as described in the previous sub-section. Although not

the primary focus of our investigation, we fitted additional regression models to investigate

exposure to disaster stratified by socio-economic status, acknowledging that there are gen-

dered [49] and socio-economic susceptibility to disasters [50], in addition to the main analysis.

All analyses were adjusted by post-stratification weight to allow the results to better represent

the South African population. Further details about the SA-NIDS post-stratification weight

can be found elsewhere [51]. All statistical analyses were based on two-sided test, with STATA

17 being used to analyze the data.

Results

Socio-demographic and clinical profiles

Our sample participants consisted of 37,884 adults who participated in the SA-NIDS study at

least once between wave 1 (2008) and wave 5 (2017). The participants’ socio-demographic

characteristics at first entry/assessment into the SA-NIDS are described in Table 1. The major-

ity of participants in the incident cohort were female (n = 9,647; 52.1%) and Black African

(n = 13,785; 79.0%), while the overall mean age was 31.8 years (SE = 0.37) and the depression

score 5.1 (SE = 0.05).

Exposure to cumulative community disaster

The total number of study participants exposed to (i.e. reside in a community affected by)

disaster hazard in the incident cohort was 2,986, with only 4.8% being exposed to a disaster

hazard more than once. Broken by time periods, the number of study participants exposed to

disaster hazards were 381 (5.2%, Wave 1), 697 (7.2%, Wave 2), 467 (2.0%, Wave 3), 632 (2.6%,
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Wave 4) and 809 (10.8%, Wave 5). The types of disaster exposure experienced by study partici-

pants were flood (n = 1,164, 40.3%), drought (n = 1,075, 27.6%), mass unrest due to xenopho-

bia (n = 381, 17.9%), agricultural loss due to fire (n = 136, 10.1%), tornado (n = 128, 2.6%), or

damaged road network due to rain (n = 102, 1.7%).

Exposure to disaster and depression

The results of the relationship between exposure to disaster and depression based on the GEE

model are provided in Table 2. The adjusted regression indicates that exposure to a disaster

was associated with significant depressive symptoms (adjusted relative risk [aRR] = 1.20,

p<0.01, 95% CI: 1.09–1.33). The results pertaining to the role of disaster in socio-economically

vulnerable groups are provided in Table 3. The regression models indicate exposure to disaster

was associated with significant depressive symptoms among women [but not among men]

(model 1: aRR = 1.23, p<0.01, 95% CI: 1.09–1.38), Black African [but not among other popula-

tion group] (model 2: aRR = 1.21, p<0.01, 95% CI: 1.09–1.36), non-tertiary [but not among

Table 1. Baseline socio-demographic characteristics of the study incident cohort.

Overall

n %

Gender: Male 7,608 47.9%

Female 9,647 52.1%

Race/ethnicity: Black African 13,785 79.0%

Non-Black African (Coloured‡, Asian/Indian, White) 3,470 21.0%

Age category: 15–19 5,827 31.6%

20–24 2,069 12.3%

25–29 1,642 10.6%

30–34 1,382 9.7%

35–64 5,330 30.7%

65+ 1,004 5.1%

Education: Less than high school 1,391 5.5%

Completed high school 12,271 66.9%

Beyond high school 3,592 27.6%

Employment status: Not employed 1,687 63.4%

Employed 15,506 36.6%

Religiosity: Not important at all/Unimportant 1,687 10.2%

Important/Very Important 15,506 89.8%

Household income: Lowest 20% 3,140 16.6%

Low/Middle 20% 3,283 16.2%

Middle 20% 3,553 17.7%

Middle/High 20% 3,689 20.7%

Highest 20% 3,590 28.7%

Residence: Rural 9,151 40.6%

Urban formal 7,032 50.8%

Urban informal‡‡ 1,044 8.6%

‡The “coloured” is term used by Statistics South Africa [52], a South African ethnic label that may include children/

descendants from Black-White, Black-Asian, Black-Colored, and White-Asian unions [53].

‡‡Contrary to urban formal areas, urban informal areas are settlements with limited formal urban planning [52]. %

are adjusted based on post-stratification weight to better match population estimates produced by Statistics South

Africa. Mean age and SE were 31.8 and 0.37 respectively.

https://doi.org/10.1371/journal.pclm.0000024.t001
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tertiary and above educational attainment group] (model 3: aRR = 1.20, p<0.01, 95% CI: 1.08–

1.33), and bottom 80% income group [but not among top income quartile group] (model 4:

aRR = 1.24, p<0.01, 95% CI: 1.11–1.38). We did not detect a significant role of exposure to

disaster on depression among older adults ages 65+ [not reported in Table 3 due to space

limitation].

Discussion

This study investigated the relationship between exposure to community disaster and depres-

sion at a national scale in South Africa, and yielded two main findings. First, we found that

exposure to a cumulative community disaster was significantly associated with first onset of

depression, even after controlling for multiple socio-demographic factors. Second, we found

significantly likelihood of first depression onset among females, Black African, and individuals

Table 2. Association between exposure to disaster and depression based on GEE model.

Overall

aRR p 95% CI

Gender: [Male]

Female 1.07 0.05 0.99 1.15

Population group: [Non-Black African]

Black African 1.42 <0.01 1.26 1.61

Age category: [15–19]

20–24 1.99 <0.01 1.74 2.27

25–29 2.29 <0.01 1.99 2.63

30–34 2.18 <0.01 1.87 2.55

35–64 2.27 <0.01 2.02 2.56

65+ 2.53 <0.01 2.16 2.97

Highest educational attainment: [Beyond high school]

High school not completed 1.24 <0.01 1.08 1.42

Completed high school 1.15 <0.01 1.05 1.26

Employment status: [Employed]

Unemployed 1.15 <0.01 1.06 1.25

Religiosity: [Not important at all/Unimportant]

Important/Very Important 0.85 <0.01 0.76 0.96

Household income quintile: [Highest income group - 5th quartile]

Lowest income group - 1st quartile 1.51 <0.01 1.33 1.70

2nd quartile 1.49 <0.01 1.32 1.69

3rd quartile 1.35 <0.01 1.19 1.54

4th quartile 1.19 <0.01 1.05 1.36

Residential area: [Rural]

Urban Formal 1.32 <0.01 1.23 1.41

Urban Informal 1.27 <0.01 1.13 1.44

Exposure to adverse negative event: [No]

Yes 1.15 <0.01 1.04 1.27

Exposed to disaster: [No]

Yes 1.20 <0.01 1.09 1.33

The regression model adjusted based on post-stratification weight (from final observation of the individual panel) to reflect more recent population estimates produced

by Statistics South Africa. Number of observations per participant ranged from 1 to 5 with average being 3 for the fitted GEE model above. Significance of main finding

did not change when CES-D was kept as continuous outcome for the exposed to community disaster variable (adjusted β = 0.25, p<0.01).

https://doi.org/10.1371/journal.pclm.0000024.t002
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with lower education attainment or income, due to cumulative community disaster. To the

best of our knowledge, this is the first study that established an association between exposure

to disaster and depression at a national scale in SSA, for both overall and socially vulnerable

groups [at the time of this report]. Our findings are consistent with much of the systematic

review evidence [13–17] that point to the depression challenges of individuals exposed to such

stressful and catastrophic events. It is also not a surprise to find the association between cumu-

lative community disaster exposure and first onset of depression among certain socially vul-

nerable populations (i.e. women, Black African, unemployed and low-income household),

given the South African historical context that is marked by the legacy of patriarchal social

structures [54] and persistent poverty [40].

Table 3. Association between exposure to disaster and depression based on GEE model by groups at risk.

Model 1: Sex Model 2: Race Model 3: Education Model 4: Income

[Female only] [Black African only] [Non-tertiary only] [Bottom four quartile

only]

aRR p 95% CI aRR p 95% CI aRR p 95% CI aRR p 95% CI

Gender: [Male]

Female 1.08 0.03 1.01 1.16 1.08 0.06 0.99 1.17 1.06 0.11 0.99 1.15

Population group: [Non-Black African]

Black African 1.54 <0.01 1.32 1.80 1.28 <0.01 1.12 1.46 1.19 0.01 1.04 1.36

Age category: [15–19]

20–24 1.96 <0.01 1.64 2.34 2.03 <0.01 1.78 2.33 2.14 <0.01 1.84 2.48 1.92 <0.01 1.67 2.22

25–29 2.09 <0.01 1.74 2.51 2.36 <0.01 2.05 2.73 2.33 <0.01 1.97 2.75 2.19 <0.01 1.89 2.55

30–34 2.30 <0.01 1.88 2.80 2.24 <0.01 1.91 2.63 2.31 <0.01 1.92 2.77 2.18 <0.01 1.84 2.58

35–64 2.30 <0.01 1.97 2.69 2.34 <0.01 2.07 2.64 2.30 <0.01 2.02 2.61 2.24 <0.01 1.97 2.54

65+ 2.72 <0.01 2.23 3.33 2.71 <0.01 2.29 3.20 2.69 <0.01 2.30 3.14 2.54 <0.01 2.14 3.02

Highest educational

attainment:

[Beyond high school]

High school not completed 1.24 0.01 1.05 1.46 1.17 0.02 1.02 1.34 1.17 0.03 1.01 1.36

Completed high school 1.18 <0.01 1.05 1.32 1.10 0.03 1.01 1.21 1.09 0.10 0.98 1.20

Employment status: [Employed]

Unemployed 1.06 0.33 0.95 1.18 1.18 <0.01 1.08 1.28 1.15 <0.01 1.04 1.28 1.17 <0.01 1.07 1.28

Religiosity: [Not important at all/

Unimportant]

Important/Very Important 0.84 0.05 0.70 1.00 0.86 0.02 0.77 0.97 0.87 0.04 0.77 0.99 0.85 <0.01 0.75 0.96

Household income quintile: [Highest income group - 5th

quartile]

Lowest income group - 1st

quartile

1.50 <0.01 1.27 1.75 1.37 <0.01 1.21 1.56 1.37 <0.01 1.19 1.59

2nd quartile 1.41 <0.01 1.20 1.66 1.34 <0.01 1.18 1.53 1.39 <0.01 1.20 1.60

3rd quartile 1.36 <0.01 1.14 1.62 1.17 0.02 1.03 1.34 1.20 0.03 1.02 1.40

4th quartile 1.21 0.02 1.03 1.42 1.00 0.97 0.88 1.15 1.06 0.47 0.91 1.23

Residential area: [Rural]

Urban Formal 1.31 <0.01 1.19 1.43 1.31 <0.01 1.21 1.41 1.32 <0.01 1.22 1.44 1.25 <0.01 1.16 1.35

Urban Informal 1.26 <0.01 1.09 1.47 1.29 <0.01 1.14 1.45 1.26 <0.01 1.09 1.45 1.25 <0.01 1.09 1.42

Exposure to adverse

negative event:

[No]

Yes 1.07 0.32 0.94 1.22 1.13 0.01 1.03 1.24 1.18 <0.01 1.05 1.33 1.12 0.05 0.99 1.25

Exposed to disaster: [No]

Yes 1.23 <0.01 1.09 1.38 1.21 <0.01 1.09 1.36 1.20 <0.01 1.08 1.33 1.24 <0.01 1.11 1.38

https://doi.org/10.1371/journal.pclm.0000024.t003
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Although our findings are consistent, that socially vulnerable populations may be at greater

risk of depression challenges from disasters, we did not detect the impact on older populations,

which warrants further discussion of possible hypotheses [55]. The exposure hypothesis con-

tends that older individuals suffer psychological challenges due to their limited ability to relo-

cate at short notice, and the interruption of care for their chronic health condition [55–58].

Systematic review/meta-analyses note that disaster [55, 58] did not demonstrate greater likeli-

hood of depression in older adults. In general, according to a previous SA-NIDS study [59],

depression increased with older ages, with the most dramatic increase occurring between

young and middle adulthood in South Africa. Although diminished individual agency of

young adults, particularly women, within the patriarchal social structure is well-established in

South Africa [54], it may be the opposite for older adults (i.e. where there is the expectation of

being supported by their adult children), based on the burden hypothesis. Although we

acknowledged that families are often unable to provide filial care, as well as the diminished

roles/status of older South Africans with urban progression, it is also possible, based on the

inoculation/maturation hypothesis, that older adults’ life experiences (of disaster) may have

mitigated adverse mental health outcome by developing a level of resilience to unexpected

events. Older adults endured the militarized history of South African violence, which was per-

vasive under the Apartheid regime [60].

Interpreting our findings may be subject to several limitations, the first being that we lacked

clinical diagnosis data on depression outcome. Second, children are often regarded as being

vulnerable to disasters, but were not included due to the SA-NIDS not having data on depres-

sion for that population during our study period; a future study in this regard being warranted.

Third, we acknowledged that a state of disaster declaration is a decision made by politicians,

albeit on their advisors’ advice. Elsewhere, several studies point to political consideration, such

as proximity to election [61], as contributing to disaster declaration [62, 63] and the associated

decisions regarding allocation/rejection of financial assistance, given budgetary limitation

[64]. Although there is no formal study, to the best of our knowledge, about the political factors

that contribute to disaster declaration in South Africa, the constitutionality of section 27 of the

Disaster Management Act [18] (pertaining to the national government’s authority to declare a

state of disaster) is often debated. Given that disasters’ classification occurs in a political space

(independent of depression status), this non-differential random misclassification may influ-

ence our study outcome (by underestimating the strength of association between exposure to

disaster and depression). Furthermore, definition of disaster often varies between national and

international entities. For example, an annotation on United Nations Office for Disaster Risk

Reduction’s (UNDRR) definition of disaster [65] includes phrase “may test or exceed the

capacity of a community. . .” which may be broader compared to the definition under the

South African Disaster Management Act, 2002 (Act No. 57 of 2002) [18]. Further research on

the internationally defined disasters and depression may be warranted for better cross-national

comparison of results. Fourth, although our study highlights the importance of religious

involvement, it is based on a crude measure. Religion is a deeply personal issue, and further

qualitative, in-depth studies are needed. Lastly, residual confounding may be substantial in

our observational epidemiology study. For this reason, we refrain from any causal inference

about the relationship between disaster and depression.

Nevertheless, this was the first study, to our knowledge, that speaks to the danger of disas-

ters on a mental health outcome using nationally representative household panel survey data

that is unique in SSA. Regarding the long-term policy recommendation, ecosystem-based dis-

ease risk reduction (Eco-DRR) strategies need to be prioritized that involve sustainable man-

agement, conservation, and the restoration of ecosystem services that provide protection from

disaster, and promote resilience agriculture [66] and health/mental health [67, 68]. In terms of
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potential short-term policy intervention, the experience of the economic downturn caused by

the COVID pandemic in South Africa highlighted the need for a robust and inclusive social

protection system [69] that can mitigate the effect of disaster, which Amartya Sen refer to as

“the dangers of sudden deprivation” [70]. Given the past nationally representative evidence on

the relationship between depression and food insecurity in South Africa [43], we make an

argument for food security grants that not only offer protection against income loss, but also

from crop loss due to disasters. SSA is regarded as the world’s most vulnerable region regard-

ing the impact of climate change [8], where livelihoods are heavily dependent on rain-fed sub-

sistence agricultural activities [71]. Given the limited repeated measures in the SA-NIDS, we

could not incorporate food insecurity into the analysis. Nevertheless, our findings [not

reported] suggest that individuals who experienced food insecurity early on in the SA-NIDS

study, and are exposed to a disaster, had significantly greater depressive symptomatology.

Disasters are both negative individual and collective experiences [72], where the devastation

of a community means the loss of ties, sense of belonging, and livelihoods [73]. Our study

broadly reaffirms the multi-level needs for a sustainable development policy, and the imple-

mentation of a broad disaster risk reduction plan, to help both protect socially vulnerable indi-

viduals, and empower communities that support them, from the consequence of disasters. We

detected the potential important role that religion played against depression among socially

vulnerable populations during our analysis stage, which is often overlooked in the planetary

health debate. Although we acknowledged that the perceived importance of religious activity

(measure available in SA-NIDS) is crude, and does not necessarily equate to actual practice

[74], the benefit derived from religious activity [73] (e.g. empathy through dialogue and

human connection, mutual support for enhancing resiliency and facilitating recovery), and its

institutions, may be the only source of hope for some during difficult tumultuous times. In the

absence of, or when there are limited, post-disaster government recovery operations in South

Africa, the role of faith-based organizations (FBOs) that are deeply embedded in communities

may be the only source of institutional social security system, including moral leadership, to

prevent xenophobia or other reactive protest, and spearhead inclusive community.

Conclusion

Climate change presents perhaps the most defining sustainable development challenge for

sub-Saharan Africa (SSA) in the 21st century [8, 9]. The region is one of, if not the most vul-

nerable [10], to the impacts of climate change [11, 12]. Its temperatures are increasing faster

than the worldwide average, this variable possibly being the most important key driver of cli-

mate-related risks [75]. One major consequence of rising temperatures, coupled with precipi-

tation anomalies, is the increasing frequency and/or intensity of natural disasters (although we

prefer not to use the word ‘natural’ as mentioned previously [76]), which are projected to rise

in SSA [77], including long-term trends of heat stress in South Africa [78]. Our study high-

lights the risk posed by cumulative community disaster (i.e. exposure to community disaster),

in addition to individual-level risk factors (i.e. negative adverse event) that lead to first depres-

sion onset, particularly among socially vulnerable population groups. Although pharmacother-

apy and psychotherapy for clinical depression [79] at the individual level are sometimes

necessary, we believe our study supports the statement that community matters and highlights

the need to foster resilient communities to mitigate the impact of a hazard that is likely to be

exacerbated by climate change. In the absence of prevention, we reaffirm the forward-looking

and hopeful spirit of the United Nation’s Sendai Framework for Disaster Risk Reduction

2015–2030 [80] to ‘Build Back Better’ communities that can thrive and even exceed the pre-

disaster conditions.
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49. Neumayer E, Plümper T. The Gendered Nature of Natural Disasters: The Impact of Catastrophic

Events on the Gender Gap in Life Expectancy, 1981–2002. Ann Assoc Am Geogr 2007; 97(3): 551–66.

50. U.S. Substance Abuse and Mental Health Services Administration. Disaster Technical Assistance Cen-

ter Supplemental Research Bulletin: Greater Impact: How Disasters Affect People of Low Socioeco-

nomic Status. Washington, D.C., U.S. Substance Abuse and Mental Health Services Administration,

2017. Accessed from https://www.samhsa.gov/sites/default/files/dtac/srb-low-ses_2.pdf (accessed

April 14, 2021).

51. Wittenberg M. Weights: report on NIDS Wave 1. Cape Town: University of Cape Town, 2009.

52. Statistics South Africa. Concept and definitions. Pretoria: Statistics South Africa, 2010.

53. Brown K. Coloured and black relations in South Africa: the burden of racialized hierarchy. Macalester

International 2000; 9: 13.

54. Albertyn C. ’The stubborn persistence of patriarchy’? Gender equality and cultural diversity in South

Africa. Constitutional Court Review 2009; 2(1): 165–208.

PLOS CLIMATE Community disaster exposure and first onset of depression in South Africa

PLOS Climate | https://doi.org/10.1371/journal.pclm.0000024 April 6, 2022 14 / 16

http://www.ncbi.nlm.nih.gov/pubmed/19588796
https://doi.org/10.1093/heapol/czz085
https://doi.org/10.1093/heapol/czz085
http://www.ncbi.nlm.nih.gov/pubmed/31544948
https://doi.org/10.1258/jrsm.2011.100231
http://www.ncbi.nlm.nih.gov/pubmed/21558098
https://doi.org/10.1007/s00127-016-1278-4
http://www.ncbi.nlm.nih.gov/pubmed/27667656
https://doi.org/10.1016/S0140-6736%2819%2932596-6
http://www.ncbi.nlm.nih.gov/pubmed/31733928
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/712/download/9561
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/712/download/9561
https://doi.org/10.1016/S2542-5196%2817%2930063-3
https://doi.org/10.1016/S2542-5196%2817%2930063-3
http://www.ncbi.nlm.nih.gov/pubmed/28890948
https://doi.org/10.1038/s41598-020-70647-1
https://doi.org/10.1038/s41598-020-70647-1
http://www.ncbi.nlm.nih.gov/pubmed/32792498
https://doi.org/10.1037/1040-3590.16.4.360
http://www.ncbi.nlm.nih.gov/pubmed/15584795
http://www.ncbi.nlm.nih.gov/pubmed/8037935
https://www.gov.za/faq/documents/where-do-i-find-government-gazette-web#
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/712/study-description#page=accesspolicy&tab=study-desc
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/712/study-description#page=accesspolicy&tab=study-desc
https://www.samhsa.gov/sites/default/files/dtac/srb-low-ses_2.pdf
https://doi.org/10.1371/journal.pclm.0000024


55. Parker G, Lie D, Siskind DJ, et al. Mental health implications for older adults after natural disasters—a

systematic review and meta-analysis—CORRIGENDUM. Int Psychogeriatr 2016; 28(1): 21. https://doi.

org/10.1017/S1041610215001465 PMID: 26349523

56. Kilijanek TS, Drabek TE. Assessing long-term impacts of a natural disaster: A focus on the elderly. Ger-

ontologist 1979; 19(6): 555–66. https://doi.org/10.1093/geront/19.6.555 PMID: 527842

57. Bell SA, Horowitz J, Iwashyna TJ. Health Outcomes After Disaster for Older Adults With Chronic Dis-

ease: A Systematic Review. Gerontologist 2020; 60(7): e535–e47. https://doi.org/10.1093/geront/

gnz123 PMID: 32930774

58. Siskind DJ, Sawyer E, Lee I, et al. The Mental Health of Older Persons After Human-Induced Disasters:

A Systematic Review and Meta-Analysis of Epidemiological Data. Am J Geriatr Psychiatry 2016; 24(5):

379–88. https://doi.org/10.1016/j.jagp.2015.12.010 PMID: 26905048

59. Ardington C, Case A. Interactions between mental health and socio-economic status in the South Afri-

can National Income Dynamics Study. Tydskr Stud Ekon Ekon 2010; 34(3): 69–85. PMID: 21915159

60. Adonis CK. Exploring the salience of intergenerational trauma among children and grandchildren of vic-

tims of apartheid-era gross human rights violations. Indo-Pacific Journal of Phenomenology 2016; 16:

1–17.

61. Saiz A. Political Influences of Presidential Disaster Declarations. 2019. Accessed from https://digital.

library.txstate.edu/handle/10877/8191 (accessed April 14, 2021).

62. Reeves A. Political disaster: Unilateral powers, electoral incentives, and presidential disaster declara-

tions. J Polit 2011; 73(4): 1142–51.

63. Gasper JT. The politics of denying aid: An analysis of disaster declaration turndowns. Journal of Public

Management & Social Policy 2015; 22(2): 7.

64. Cohen C, Werker ED. The Political Economy of “Natural’’ Disasters. J Conflict Resolut 2008; 52(6):

795–819.

65. United Nations Office for Disaster Risk Reduction. Disaster. United Nations Office for Disaster Risk

Reduction. Accessed from https://www.undrr.org/terminology/disaster (accessed January 26, 2022).

66. United Nations Office for Disaster Risk Reduction. Ecosystem-Based Disaster Risk Reduction: Imple-

menting Nature-based Solutions for Resilience. 2020. United Nations Office for Disaster Risk Reduc-

tion–Regional Office for Asia and the Pacific, Bangkok, Thailand .

67. Hausmann A, Slotow ROB, Burns JK, Di Minin E. The ecosystem service of sense of place: benefits for

human well-being and biodiversity conservation. Environ Conserv 2016; 43(2): 117–27.

68. Maller C, Townsend M, Pryor A, Brown P, St Leger L. Healthy nature healthy people: ’contact with

nature’ as an upstream health promotion intervention for populations. Health Promot Int 2006; 21(1):

45–54. https://doi.org/10.1093/heapro/dai032 PMID: 16373379

69. Organization for Economic Cooperation and Development. OECD Economic Surveys: South Africa

2020—Building an inclusive social protection system. Paris, Organisation for Economic Cooperation

and Development Publishing. Accessed form https://www.oecd-ilibrary.org/economics/oecd-economic-

surveys-south-africa-2020_d6bc2d63-en (accessed April 14, 2021).

70. Commission on Human Security. Human Security Now. New York, Commission on Human Security,

2003. Accessed on https://reliefweb.int/sites/reliefweb.int/files/resources/

91BAEEDBA50C6907C1256D19006A9353-chs-security-may03.pdf (accessed April 14, 2021).

71. Serdeczny O, Adams S, Baarsch F, et al. Climate change impacts in Sub-Saharan Africa: from physical

changes to their social repercussions. Reg Environ Change 2017; 17(6): 1585–600.

72. Gibbs M, and Montagnino K. Gibbs M., & Montagnino K. (2007). Disasters, a psychological perspective.

Disciplines, disasters and emergency management: The convergence and divergence of concepts,

issues and trends from the research literature, 95–110. Springfield, Charles C Thomas Publisher.

73. Ikeda D. Human Security and Sustainability: Sharing Reverence for the Dignity of Life. Tokyo, Soka

Gakkai International, 2012. Accessed from https://sgi-ouna.org/wp-content/uploads/2020/02/

PeaceProposal2012.pdf (accessed April 14, 2021).

74. Tomita A, Ramall S. Nationwide panel study on religious involvement and depression in South Africa:

Evidence from the South African National Income Dynamics Study. J Relig Health 2018; 57(6):2279–

2289. https://doi.org/10.1007/s10943-017-0551-5 PMID: 29305744

75. Johnston P. Farming in South Africa is under threat from climate change. Here’s how. Braamfontein,

Conversation Africa, 2019. Accessed from https://theconversation.com/farming-in-south-africa-is-

under-threat-from-climate-change-heres-how-125984 (accessed April 14, 2021).

76. United Nations Office for Disaster Risk Reduction. Time to recognize there is no such thing as a natural

disaster—we’re doing it to ourselves. United Nations Office for Disaster Risk Reduction, 2021.

Accessed from https://www.undrr.org/news/sendai-framework-6th-anniversary-time-recognize-there-

no-such-thing-natural-disaster-were (accessed January 26, 2022).

PLOS CLIMATE Community disaster exposure and first onset of depression in South Africa

PLOS Climate | https://doi.org/10.1371/journal.pclm.0000024 April 6, 2022 15 / 16

https://doi.org/10.1017/S1041610215001465
https://doi.org/10.1017/S1041610215001465
http://www.ncbi.nlm.nih.gov/pubmed/26349523
https://doi.org/10.1093/geront/19.6.555
http://www.ncbi.nlm.nih.gov/pubmed/527842
https://doi.org/10.1093/geront/gnz123
https://doi.org/10.1093/geront/gnz123
http://www.ncbi.nlm.nih.gov/pubmed/32930774
https://doi.org/10.1016/j.jagp.2015.12.010
http://www.ncbi.nlm.nih.gov/pubmed/26905048
http://www.ncbi.nlm.nih.gov/pubmed/21915159
https://digital.library.txstate.edu/handle/10877/8191
https://digital.library.txstate.edu/handle/10877/8191
https://www.undrr.org/terminology/disaster
https://doi.org/10.1093/heapro/dai032
http://www.ncbi.nlm.nih.gov/pubmed/16373379
https://www.oecd-ilibrary.org/economics/oecd-economic-surveys-south-africa-2020_d6bc2d63-en
https://www.oecd-ilibrary.org/economics/oecd-economic-surveys-south-africa-2020_d6bc2d63-en
https://reliefweb.int/sites/reliefweb.int/files/resources/91BAEEDBA50C6907C1256D19006A9353-chs-security-may03.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/91BAEEDBA50C6907C1256D19006A9353-chs-security-may03.pdf
https://sgi-ouna.org/wp-content/uploads/2020/02/PeaceProposal2012.pdf
https://sgi-ouna.org/wp-content/uploads/2020/02/PeaceProposal2012.pdf
https://doi.org/10.1007/s10943-017-0551-5
http://www.ncbi.nlm.nih.gov/pubmed/29305744
https://theconversation.com/farming-in-south-africa-is-under-threat-from-climate-change-heres-how-125984
https://theconversation.com/farming-in-south-africa-is-under-threat-from-climate-change-heres-how-125984
https://www.undrr.org/news/sendai-framework-6th-anniversary-time-recognize-there-no-such-thing-natural-disaster-were
https://www.undrr.org/news/sendai-framework-6th-anniversary-time-recognize-there-no-such-thing-natural-disaster-were
https://doi.org/10.1371/journal.pclm.0000024


77. International Monetary Fund. Regional Economic Outlook: Sub-Saharan Africa. Washington, D.C.,

International Monetary Fund, 2020. Accessed from http://dx.doi.org/10.5089/9781513536835.086

(accessed April 14, 2021).

78. Ncongwane KP, Botai JO, Sivakumar V, Botai CM, Adeola AM. Characteristics and long-term trends of

heat stress for South Africa. Sustainability. 2021; 13(23):13249

79. Thase ME, Greenhouse JB, Frank E, et al. Treatment of Major Depression With Psychotherapy or Psy-

chotherapy-Pharmacotherapy Combinations. Arch Gen Psychiatry 1997; 54(11): 1009–15. https://doi.

org/10.1001/archpsyc.1997.01830230043006 PMID: 9366657

80. United Nations International Strategy for Disaster Reduction. Sendai Framework for Disaster Risk

Reduction 2015–2030. Geneva, United Nations International. Strategy for Disaster Reduction.

Accessed from https://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf (accessed

April 14, 2021).

PLOS CLIMATE Community disaster exposure and first onset of depression in South Africa

PLOS Climate | https://doi.org/10.1371/journal.pclm.0000024 April 6, 2022 16 / 16

http://dx.doi.org/10.5089/9781513536835.086
https://doi.org/10.1001/archpsyc.1997.01830230043006
https://doi.org/10.1001/archpsyc.1997.01830230043006
http://www.ncbi.nlm.nih.gov/pubmed/9366657
https://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf
https://doi.org/10.1371/journal.pclm.0000024

