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Abstract
Introduction: The psychosocial impacts of extreme weather events are contributing to the

burden of mental illness, exacerbated by pre-existing vulnerabilities. Despite an emerging

global interest in this association, Africa remains poorly represented in the literature.

Methods: A mixed-methods systematic review of peer-reviewed studies was conducted to

determine the adverse mental health outcomes associated with extreme weather events in

Africa (2008-2021). The review was conducted in line with the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA).

Results: A total of 12 204 peer-reviewed articles were identified of which 12 were retained

for analysis. These studies were all conducted in 8 countries in Sub-Saharan Africa. Adverse

mental health outcomes were identified resulting from flood (n=4), drought (n=4), extreme

heat (n=1), bushfire (n=1), and multiple events (n=2). Findings included pathological

outcomes with predictable symptomatology including mood disorders; trauma- and

stressor-related disorders; and suicide. Additionally, conditions indicating psychological

distress which were below the pathological threshold including emotion regulation difficulties,

disturbed sleep, alcohol use, stress, and anxiety. The quantitative evidence for the

association between extreme weather events and mental health was limited primarily by a

lack of longitudinal data, exposure gradient, and comparison to an unaffected group, as well

as a failure to provide an objective exposure measure. The qualitative evidence for this

association was complimentary but without sufficient clinical measurement these outcomes

cannot be verified as psychological morbidities. In addition, this review provided insight into

the mental health of vulnerable communities affected by extreme weather events including

those living in poverty, farmers, pastoralists, women, and children.

Conclusion: This review provided some preliminary evidence for the association between

extreme weather events and adverse mental health outcomes for populations in Africa. The

review also provides insight to vulnerable populations affected by extreme weather events.

Future research with stronger designs and methodologies are recommended.

Keywords:

Extreme Weather Events; Climate Change; Mental Health; Africa; Depression; PTSD
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1. Introduction
1.1 Climate Change and Health

Anthropogenic activities are forcing climate change at unprecedented rates. Driven, primarily

by the release of Green-House Gases into the atmosphere and large-scale land use

changes for economic activity. The consequences of this change are global temperature

rises, sporadic precipitation, rising sea levels, ocean acidification, desertification of arable

land, and loss of biodiversity (Intergovernmental Panel on Climate Change [IPCC], 2019).

However, climate change is not solely an environmental issue. It has serious consequences

for human health and has been touted as the greatest global health challenge of the 21st

century (Watts et al., 2021).

A changing climate will impact the cornerstones of public health, access to food and proper

nutrition, clean drinking water, adequate housing and sanitation, and management of

infectious disease, undoing decades of progress by the public healthcare system (Watts et

al., 2018). Of particular threat to human well-being is the anticipated increase in the

frequency and intensity of extreme weather events including floods, storms, and heat waves.

As well as extreme climate events, patterns of extreme weather persisting over time or

resulting from the accumulation of weather events such as drought or wildfires from

protracted dry conditions (IPCC, 2019). Collectively referred to as climate extremes, these

events describe incidents of severe weather or climate conditions that exceed the probability

of occurrence or surpass a threshold of variables estimated from normal observation (IPCC,

2012). The Intergovernmental Panel on Climate Change reports that these climate extremes

will alter ecosystems, damage infrastructure and human settlements, lead to increased

morbidity and mortality, and negatively impact mental health (IPCC, 2019).

Extreme weather events have the potential to affect mental health in multiple ways. They

may amplify the prevalence of adverse mental health outcomes through the introduction of

stressful events, degrade the social and economic conditions conducive to good mental

health, and exacerbate pre-existing conditions. Extreme weather events will also deplete the

capacity of countries to treat and prevent mental disorders by disrupting health services,

redirecting healthcare financing, and damaging built and institutional infrastructure, affecting

both access and quality of care (Cianconi et al., 2020). The potentiality of extreme weather

events to negatively impact on population mental health and well-being is heavily mediated

by exposure and vulnerability factors (Morganstein & Ursano, 2020), both of which have an

inequitable distribution across the globe. Africa has been identified as being particularly

vulnerable to extreme weather events, due in combination to its high climate variability, low

adaptive capacity, and extant burden of disease (Niang et al., 2014).
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Climate change has a high degree of consensus among the scientific community and

experts warn that previous failures to sufficiently abate carbon emissions means we are

locked into a certain degree of warming. The subsequent increase in extreme weather

events is set to have a devastating impact on the mental health of vulnerable populations.

Proliferating service demands and damage to built and institutional infrastructures will

overwhelm many already over-strained and under-resourced healthcare systems across the

continent. It is therefore imperative that the risks to mental health posed by extreme weather

events are identified in order to aid the preparation and strengthening of healthcare systems

in Africa.

1.2 Extreme Weather Events in Africa

Increased temperatures over land regions in Africa have already been reported and are

expected to increase more rapidly than global averages (Niang et al., 2014). This warming

will intensify the hydrological cycle, altering the frequency, duration, and geographical

distribution of extreme weather events on the continent (IPCC, 2019). Advancements in

weather science have allowed the attribution of incidences of climate extremes to

anthropogenic climate change both globally and with localised precision (Easterling et al.,

2016). In Africa, studies conducted in Egypt (Mitchell, 2016) and Southern Africa (Herring et

al., 2018) have confidently linked the increase of extreme heat events and incidences of

flash drought to climate change, including Cape Town’s infamous ‘day zero’ drought

(Pascale et al., 2020). While an increased risk of wildfires was identified in Kenya and South

Africa (Watts et al., 2021). Others have analysed drought and reduced precipitation in

Tanzania, Ethiopia, Somalia, and Kenya (Funk et al., 2019). As well as heavy precipitation

and flooding events in Mozambique, Zimbabwe, and Zambia (Fučkar et al., 2020).

Africa is set to face the full scope of extreme weather events based on climate models

predicting general warming for inland subtropical regions, instances of extreme heat in West

Africa, changes in precipitation patterns including increased aridity in Southern Africa and

wetter conditions in Eastern Africa (Niang et al., 2014). Already we are seeing the

occurrences of these climate extremes across the continent. Drought has affected several

areas in Africa, particularly in Botswana, Namibia, and the western parts of South Africa

where less than 50% average seasonal rainfall was recorded in 2019 (World Meteorological

Organisation [WMO], 2020). Drought has significant consequences for people living in

Africa, many of whom rely on agricultural activity for food and livelihood. Previous drought

episodes have directly contributed to famine, especially in the arid and semi-arid regions of

the Sahel (Simpkins, 2018) and horn of Africa (The International Federation of Red Cross

and Red Crescent Societies [IFRC], 2011). Other areas with comparatively low rainfall
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included southern Mozambique, Zambia, and Zimbabwe (WMO, 2020). This deficit is a

continuation of a previous drought period in 2016, impacting many of the same areas. While

recent seasonal cereal harvests in Somalia were the lowest in 25 years attributed to

protracted dry conditions (WMO, 2020). Food insecurity has been positively correlated with

poor mental health outcomes including depression, anxiety, psychological distress, caregiver

burden and posttraumatic stress disorder (PTSD) in African populations (Trudell et al.,

2021). Extreme heat events were recorded in South Africa, Zimbabwe, Mozambique, and

Namibia, including an excess of 40° C during the winter months (WMO, 2020). Flooding has

had the most extensive impact in Africa of late. According to the World Meteorological

Organisation, an anticipated 2% of Niger’s population has been affected by floods with 11

deaths recorded; repeated flooding episodes in Sudan resulted in the death of seventy-eight

people and the destruction of some 69 000 homes. While the worst recorded floods in a

decade caused the displacement of 28 000 people in the Central African Republic (WMO,

2020).

The regional variability of extreme weather events across the continent differs significantly,

exposing people to both cumulative and contrasting events. For example, countries in the

Greater horn of Africa recorded severe drought and successive dry spells between 2015 and

2017 (WMO, 2020). Failing crops and weakened or dead livestock impacted livelihoods and

forced millions to rely on emergency food assistance (Jan van Oldenborgh et al., 2017). Yet

in 2019 a dramatic shift in conditions across East Africa, including Somalia, Kenya, Ethiopia,

Tanzania, and Uganda saw a two-fold increase in the average seasonal rainfall (WMO,

2020). Floods and associated landslides caused over 400 deaths in the region and have

been linked to the subsequent locust plague which decimated crop production (WMO, 2020).

While instances of tropical cyclones in the 2018-2019 season exceeded the long-term mean

occurrence by 6 events including tropical cyclones Idai, Kenneth, and Desmond all making

landfall within a 12-month period (WMO, 2020). Widespread wind and storm damage was

caused along coastal areas of Mozambique. While associated flooding from the event

affected those living inland and parts of Malawi and Zimbabwe. The impact of Idai was over

1200 deaths, the highest number of casualties attributed to a cyclone in the southern

hemisphere (WMO, 2020).

1.3 Risk, Exposure and Vulnerability to Climate Extremes

The consequences of extreme weather events are a combination of the frequency and

severity of the event as well as social development factors which modulate vulnerability and

resilience. Even low magnitude events can have disastrous consequences if the population

is particularly vulnerable.
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The Global Climate Risk Index identifies regions particularly vulnerable to extreme weather

events through consideration of relative fatalities and economic losses, as a percentage of

GDP (Eckstein et al., 2021). In its most recent report, out of the 10 most affected countries

identified, three were in Africa (Madagascar, Kenya, and Rwanda). Importantly, data

included in this report accounts for direct impacts only such as immediate deaths and

financial loss but does not account for indirect impacts resulting from slow-onset drought,

food scarcity or resultant disease. The emphasis of the report is that extreme weather events

will impact the poorest countries hardest and exacerbate existing vulnerabilities. Currently

there are 490 million people living in extreme poverty in Africa (36% of the total population)

(Human, 2021). Contributing factors to this poverty rate are the rapidly increasing population

sizes and the relatively young age of persons in Africa. Those living in poverty are

particularly vulnerable to climate shocks partly because they will lose a higher percentage of

wealth following an extreme event and have less adaptive capacity due to low social capital.

Poverty and exposure exhibit a bidirectional relationship, poor people are more likely to live

in locations with high exposure such as flood plains. A study assessing the global exposure

of poor people to flood, and drought demonstrated regional patterns of exposure and

vulnerability in Africa (Winsemius et al., 2018). Those living in poverty had disproportionally

high exposure to flood (southern and horn of Africa), drought (western Africa) and both flood

and drought (sub-Saharan Africa), compared to the country average.

While physical exposure to risk is a key factor of vulnerability, the risk-hazard framework,

which primarily considers biophysical factors and potential for loss, has been criticised for

failing to account for the full spectrum of social factors that exacerbate vulnerability (Chaplin

et al., 2019). An additional framework has been proposed in response, one that highlights

the complex interplay of socio-cultural, historical, and political forces that underpin climate

vulnerability (Argent, 2019). This social constructionist perspective on climate change,

rejects broad concepts such as socio-economic status as homogenous and concrete

determinants of vulnerability advocating instead for intersectionality and considerations of

multiple social identities related to gender, race, class, disability, and community status. For

example, a gendered perspective in vulnerability to extreme weather events suggests that in

some instances women’s mental health may be better preserved due to the enhanced

benefit of social support (Harandi et al., 2017). While in high-income countries men and boys

are more likely to commit suicide following social isolation and poor mental health in

response to climate change (van Daalen et al., 2020). Men’s safety and mental health is

further impacted by notions of masculinity which encourage heroism and risk-taking during

flooding events (Vinyeta et al., 2015).
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1.4 Extreme Weather Events and Adverse Mental Health

Extreme weather events will adversely impact on mental health in a variety of ways and

potentially contribute significantly to the burden of non-communicable disease in Africa.

Natural disasters of this sort have anticipated patterns of behavioural and psychological

outcomes. Some resulting in sustained poor mental health. However, the likelihood of

development and the transmission of mental illness is amplified within some populations and

communities based on a range of pre-existing vulnerabilities (Morganstein & Ursano, 2020).

Adverse mental health outcomes may be a direct consequence of the extreme event

including psychological responses that mirror trauma from experiencing a highly stressful

and potentially life-threatening incident; as well as possibly acquiring a physical injury,

witnessing injury or death, and the bereavement that follows loss of a loved one (Cianconi et

al., 2020). Immediate manifestations of adverse mental health following extreme weather

events can include sleep disturbances and insomnia (Morganstein & Ursano, 2020). Poor

sleep quality increases the likelihood of a range of psychosocial difficulties such as poor

emotion regulation, decreased mental function such as problem solving, attention and

memory as well as disrupted social functions that diminish self-care, and affect personal

relationships (Sabariego et al., 2015). In Korea, studies conducted following disasters

including heavy rain and fire, found women, middle-aged persons, those with low

educational attainment, and those who experienced the disaster within the previous two

years had the lowest subjective sleep quality (Kim & Lee, 2021). Negative affect such as

anger, fear, confusion, demoralisation, and reduced sense of safety within the first few

weeks of experiencing a disaster have also been reported (Morganstein & Ursano, 2020).

While these initial responses are not necessarily pathological, a failure to implement

immediate and sustained psychosocial support for at-risk communities may result in the

development of mental disorders which decrease quality of life, impede social development,

and impact negatively on a country’s economy by reducing the workforce capacity and

increasing healthcare expenditure (Morganstein & Ursano, 2020). Further, maladaptive

coping mechanisms for dealing with stress following disasters can include increased drug

and alcohol use which has additional implications for health and safety (WHO, 2012)

Commonly identified mental health concerns by primary care facilities and emergency

personnel following periods of natural disaster included insomnia, anxiety and altered

patterns of substance abuse (Morganstein & Ursano, 2020). Other causal pathways to

adverse mental health are through degradation of healthcare facilities, infrastructure

damage, prolonged disruption of social services, and the amplification of negative social

determinants of health such as poverty, food insecurity, forced-migration, loss of employment
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and reduced social support which increase the likelihood of mental illness acquisition over

longer periods of time (Berry et al., 2010).

The link between extreme weather events and mental health is an emerging topic of interest.

In the most recent report on climate change and health, the Lancet highlighted the need to

develop indicators related to mental health (Watts et al., 2021). A number of systematic

reviews have begun to consider these outcomes. Cianconi et al. (2020) undertook a

descriptive global review that looked at the impact of climate change and psychiatric illness

including studies on flooding, drought, heatwaves, hurricanes, wildfires, and those related to

migration and vulnerability. Vulnerability, however, was broadly applied, and no-country

specific analyses were conducted. The general conclusion was that climate change has both

direct and indirect impacts on mental health, and that these outcomes are modulated by

existing vulnerabilities of those exposed. There was no discussion of what these

vulnerabilities may be in African populations and subsequently whether this would affect the

manifestation of mental illness. In their analysis, exposure to acute events such as floods

were comparable to well-established mechanisms of trauma resulting in a range of

psychopathological sequelae. PTSD was a commonly cited outcome following acute stress

experienced during and immediately after an extreme weather event, especially those

resulting in the loss of life, resources, social support, and those requiring relocation (Kim,

2016). Other common outcomes included depression, general anxiety, suicidal ideation, and

the misuse of drugs and alcohol. While exposure to a prolonged climate extreme such as

drought resulted in reduced social functioning, demoralization, fatalism and feelings of

distress and helplessness (Cunsolo Willox et al., 2013); as well as the development of

mental illness including depression, anxiety, and eventual suicide (Carleton, 2017). The

authors note that the lack of literature is due to a combination of novelty and the inherent

complexity of attributing mental illness to climate change, especially for late-onset

conditions. A second review focusing specifically on mental health disorders and exposure to

extreme weather events in developing countries was conducted by Rataj et al. (2016).

Prevalence rates of psychiatric disorders including PTSD, anxiety and depression were

higher post-disaster compared to reference data in 16 of the 17 included studies. For PTSD

post-disaster prevalence was between 0.7-52.6%, post-disaster anxiety prevalence was

between 2.2-84%, and post-disaster depression prevalence was between 5.9-54%

compared to a global pre-disaster prevalence of 2.5%. Notably this review did not identify

any studies conducted in Africa nor any studies that considered drought or extreme heat

events which are predominant in Africa. Authors argue that there is a gap in research

conducted on the continent both in quantity and quality of data reported. Other review

studies on extreme weather events and mental health have been conducted in the United
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Kingdom (Cruz et al., 2020) and in Europe (Weilnhammer et al., 2021). Cruz et al. (2020)

conducted a meta-analysis for 17 studies dealing with flood and heat wave impacts on

common mental health problems. Point prevalence of each disorder within a 12-month

period following an event was 19.8% for anxiety, 21.4% for depression, and 30.4% for

PTSD. In Europe, various health outcomes were considered following extreme heat events,

extreme cold events, wildfires, floods, droughts. The only retained studies with mental health

outcomes were for flooding, particularly longer-term impacts. A household-level

cross-sectional study conducted 6 years after the flooding event found that 60% of

participants experienced anxiety, 40% experienced increased stress, 23% had frequent

flashbacks, 18% reported sleeplessness and depression while 10% said they had frequent

nightmares about the event (Lamond et al., 2015). While general mental illness prevalence

three years after a flood was found to be higher compared to pre-flood levels (Mulchandani

et al., 2020).

Other studies have considered the psychological consequences of extreme weather events

individually. Studies on extreme heat events in India have found a link between mood

disorders, anxiety and sleep disturbances following heat stress (Padhy et al., 2015). While

exposure to high temperatures in Mississippi prisons caused psychological fatigue,

discomfort and feelings of irritability and hostility (Mukherjee & Sanders, 2021). There is also

evidence of heat-related violence with outbreaks of violent crimes, increased alcohol

consumption, and rising suicide rates during peak summer months in both the United States

and Mexico (Burke et al., 2018). Studies conducted on the experience of drought are

typically done in high-income countries, with Australia being over-represented (Vins et al.,

2015). Due to its slow onset the primary causal pathway that drought affects mental health is

through disruption to economic activity, especially for those whose livelihoods depend on

agriculture and water availability. The consequence of drought includes increased

prevalence of depression, mental distress, anxiety, prolonged emotional stress, and feelings

of shame and humiliation from an inability to provide, contributing to social isolation (Vins et

al., 2015). There is also a strong association with suicide, especially among older

populations (Sena et al., 2018) and farmers (Carleton, 2017) found in Brazil and India

respectively. Mental health issues recorded one year following wildfire outbreak in Australia

included PTSD, psychosomatic disorders, and substance abuse (McFarlane et al., 1997).

Hurricanes and storms have been extensively studied after the occurrence of prominent

events such as hurricane Katrina in the United States and Sandy in the Caribbean.

Psychological stress experienced during these disasters exacerbated pre-existing health

problems including cardiovascular disease (Becquart et al., 2018). Commonly reported

psychological disorders included PTSD, stress, depression, and anxiety (Ruskin et al.,
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2018). One in six people developed PTSD while 50% developed mood disorders. Prenatal

maternal stress and depression increased, while anxiety, sadness and reduced response to

pleasant stimuli was noted in children and infants (Nomura et al., 2019). Those living in close

proximity to the disaster site reported suicidal ideation (Kessler, 2006). Finally, mental health

evidence from studies related to flood events in Australia found a dose-response relationship

between intensity of the flooding incident and severity of mental health outcome among

senior citizens in rural settings (Bei et al., 2013). In Asia, floods introduced risk factors for the

development of high burden diseases such as PTSD, depression and anxiety through

displacement, injury, infrastructure damage and loss of loved ones (Bandla et al., 2019).

Factors that rendered some people more susceptible to the development of mental disorders

included being a woman, young or elderly age, low levels of education, living in a

female-headed household, pre-existing disability, and belonging to ethnic or linguistic

minority groups. Relief workers in low-middle income countries were more at risk of poor

mental health than those in high income countries (Veenema et al., 2017).

1.5 Mental Health in Africa

In general, there is a lacuna in mental research in Africa. An analysis of the Lancet Global

Health, a journal with a particular focus on disadvantaged populations, found a search for

‘mental health disorders’ in Africa resulted in just 16 articles (Sankoh et al., 2018). The

scarcity of this research reflects a broader issue of mental health care on the continent.

Evidence from the Mental Health Atlas (WHO, 2018) shows that only 3% of member states

in Africa compiled both private and public sector mental health specific data in the previous

two years. While 24% compiled no mental health data in that same period. Less than half of

African member states (44%) report having stand-alone mental health legislation, of those,

55% admit to having an overseeing authority to assess compliance with that legislation.

Africa also has the lowest availability of mental health workforce, including psychiatrists,

medical doctors, nurses, psychologists, social workers, and other paid professionals in the

field of mental health. Africa once again reports the lowest number of 0.9 workers per 100

000 population. Total adult inpatient care facilities available for mental health treatment

average to 0.1 facilities per 100 000 population, amounting to 2.5 dedicated beds per 100

000 population.

These figures are concerning considering that Africa reports higher than global incidence of

age-standardized suicide rate per 100 000 population (WHO, 2018). While a recent

systematic review on mental illness amongst children and adolescents in sub-Saharan Africa

(Jörns-Presentati et al., 2021) found the medium point prevalence rate of depression in

general adolescent populations was 26.9%, 29.8% for anxiety disorders, 40.8% for
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emotional and behavioural problems, 21.5% for PTSD and 20.8% for suicidal ideation. While

vulnerable populations, including those living in poverty, high levels of deprivation, exposure

to violence, being absent from school, and orphanhood, reported higher levels of depression

(29%), emotional and behavioural issues (45%), and PTSD (24%). Frequently reported risk

factors included being female, relative older age, and exposure to multiple traumatic events,

as well as damage to vital infrastructure including healthcare services and schools.

A major challenge in understanding mental health in Africa is the diversity of cultural and

social norms dictating the manifestation and perception of mental illness. Mental health is

strongly contextually tied based on complex systems of values and beliefs, relying heavily on

subjective reports of well-being. There has already been some debate about the difficulties

of comparing mental health data across cultures, especially when translating and adapting

western-standardised tests (Atilola, 2015; Quarshie et al., 2020). Many of the mental health

studies undertaken in African populations have called for the development of locally

validated tools and a greater focus on cultural contextualisation in order to enhance research

capacity and promote successful policy change (Jörns-Presentati et al., 2021). Hence the

need to conduct African-specific mental health vulnerability assessments.

Mental illness is considered taboo across much of Africa (Trudell et al., 2021). However,

global initiatives such as the United Nations’ Sustainable Development Goals (2015) have

highlighted the burden of mental illness in developing countries with the inclusion of Goal 3 –

to “ensure healthy lives and promote well-being for all at all ages” (United Nations, 2015,

n.p). Specified targets within this goal include the promotion of mental health, particularly a

reduction in suicide mortality rates. As well as the strengthening and prevention of substance

abuse which is inherently linked with mental health. Additionally, the World Health

Organisation’s Mental Health Gap Action Plan (WHO, 2013) has pledged to promote mental

well-being, prevent mental disorders, and reduce mortality and morbidity for persons with

mental disorders through actions which include the identification of natural disasters as

extreme stressors and the provisions of psychosocial support in emergency preparedness

plans.

1.6 Mental Health Vulnerability

The concept of vulnerability has discipline-specific denotations. In mental health literature,

vulnerability refers to the susceptibility of certain groups to develop mental health conditions.

Groups identified as being particularly at risk include households living in poverty, those with

chronic health conditions, and those who are exposed to or displaced by conflict (WHO,

2012). Each of these vulnerabilities is set to increase as a consequence of climate-driven

extreme weather events. Additionally, people living with mental health disorders have their
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own internal vulnerabilities, including disproportionately higher rates of disability and

mortality resulting from diminished health seeking behaviours, typically lower

socio-economic status, and increased incidences of stress and substance abuse (WHO,

2012). Emergency department data collected during periods of excessive heat in the

Netherlands found that patients presenting with psychiatric symptoms were more likely to die

during hot day periods than on other days (van der Linden et al., 2019).

Mental health vulnerability differs across the lifespan with age-specific risk factors. Children

who experience adversity early in life, have poor nutrition, inadequate living conditions, and

disrupted schooling as a consequence of stress, infrastructure damage and food shortages

associated with extreme weather events are uniquely vulnerable to developing mental health

conditions (Kousky, 2016), which may only manifest later in life; having long term

consequences for their development and quality of life. Children who experienced climate

shocks early in life have been shown to have delayed motor development, lower IQ scores,

and increased incidence of behavioural problems (Kousky, 2016). Children also suffer a

double burden as they are reliant on caregivers whose quality of care may be adversely

impacted by poor mental health (Jörns-Presentati et al., 2021).

Vulnerability can also be viewed with a gendered lens. Women have heightened vulnerability

both in general due to cultural and gender norms which dictate equality, and at specific

periods such as during pregnancy. Studies which considered natural disasters and risk of

violence for women and girls in high-income countries found an increased risk of physical,

sexual, and psychological abuse following extreme weather events including floods in

Canada (Sahni et al., 2016), hurricanes in the United States (Madkour et al., 2011),

heatwaves in Spain (Sanz-Barbero et al., 2018), and bushfires in Australia (Molyneaux et al.,

2020). While trauma and mental health issues resulting from an extreme weather event

propagated further violence for women in Iran and Haiti (Epstein et al., 2020). For example,

decreased sexual desire in grieving women post-disaster was noted as a trigger for abuse

(Sohrabizadeh, 2016). As was increased substance use in men reporting poor mental health

after experiencing a weather shock (Bermudez et al., 2019).

2. Aims and Objectives
2.1 Aims

This study aims to systematically review the scientific evidence on the association between

extreme weather events and adverse mental health outcomes for persons living on the

African continent.
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2.2 Objectives

- To systematically search, identify and extract existing literature on the impact of

climate-driven extreme weather events on mental health in Africa

- To describe all associated adverse mental health outcomes resulting from exposure to

extreme weather events in Africa

- To identify populations deemed uniquely vulnerable to the transmission of mental illness by

virtue of social and cultural identities related to sex, age, vocation, and socioeconomic status

in Africa

2.3 Study Justification

The intensification of the hydrological cycle following anthropogenic climate change will

significantly impact on the strength and geographical distribution of extreme weather events.

These events are anticipated to occur more frequently, and with longer duration placing

many more people at risk (IPCC, 2019). Africa has been identified as being particularly

vulnerable to the impact of extreme weather events due in combination to its high climate

variability, high burden of disease, and low adaptive capacity (Niang et al., 2014). Already,

natural disasters including extreme heat events, fires, floods, storms, and droughts are

impacting people living across the continent (Easterling et al., 2016). Resulting in death,

injury, malnutrition, disease, and forced migration, each having serious psychosocial

implications for mental health. Notably, these impacts will not be equitably distributed. The

potential uptake of mental illness is inherently higher among some populations based on

social, cultural, and political factors related to sex, age and socio-economic status which

enhance their vulnerability (Chaplin et al., 2019). Identifying these vulnerabilities is essential

to the strengthening and preparation of healthcare systems in Africa.

Non-communicable diseases including mental illness are predicted to be the leading cause

of death and disability in Africa by 2030 (WHO, 2015). High prevalence of mental illness will

severely impede public health initiatives and progress towards equitable social development,

including the attainment of the United Nations’ Sustainable Development Goals. Other global

initiatives including the World Health Organisation have called for the strengthening of

evidence and research for mental health (WHO, 2013). At the time of writing, there is no

known systematic review that assesses the impacts of extreme weather events on mental

health in Africa. Therefore, this study will contribute to a small body of literature with the

intention of identifying knowledge gaps and highlighting the need to include mental health

and psychosocial support needs in climate change adaptation and emergency planning.
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3. Methods
3.1 Search strategy

The title of this review will be the Impact of Extreme Weather Events on Mental Health in

Africa. Data collection will commence in October 2021 until December 2021. A search

strategy for this systematic review was adapted from Rother et al. (2020), in consultation

with a psychiatry & mental health specialist librarian. Both Text Word and Medical Subject

Heading (MeSH) fields will be included for a comprehensive search. The PubMed search

strategy is available in Appendix A, this will be adapted for other databases such as:

EBSCOHost platform which includes Academic Search Premier, Africa-Wide Information,

Cumulative Index of Nursing and Allied Health Literature [CINAHL], Health Source:

Nursing/Academic Edition, APA PsycARTICLES and APA PsycINFO; Scopus which includes

the contents of Embase; and Web of Science including Web of Science Core Collection and

SciELO Citation Index databases. Further, a snowballing technique will be included whereby

the reference indices of identified papers will be searched to find other relevant articles.

Once identified, all studies will be populated into EndNote. All studies from 2008 until time of

search will be included. The start date of 2008 was selected as it aligned with the World

Health Organisation’s call for enhanced research and evidence for mental health. Only

articles written in English will be included in this review. Since Africa has both Francophone

and Lusophone countries, this limitation is acknowledged. All databases will be searched on

the same day for consistency.

3.2 Data Collection and Analysis

3.2.1 Study selection

This review will be conducted according to the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 2021) (Appendix B).

Titles and abstracts of studies retrieved through the search strategy will be read and

assessed for eligibility by the primary author. Studies will be excluded in-line with the

exclusion criteria listed in this protocol. Studies that meet the inclusion criteria will be

retained for full-text review. Any uncertainty regarding a study’s relevance will be discussed

with supervising academics for consensus. All duplicate articles will be excluded.

3.2.2 Inclusion Criteria

● Articles written in English

● Articles related to extreme weather events and their impacts on mental health
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● Studies discussing adverse mental health outcomes including a range of mental and

behavioural disorders with standard classifications and which cause a high burden of

disease (e.g., PTSD, suicidal behaviour disorder, psychosomatic disorders, anxiety

disorders, sleep-wake disorders etc). Operationalised with psychometric tests.

● Studies discussing adverse mental health outcomes including negative affect,

reduced positive emotion, and culturally relevant descriptions of distress

● Articles published since 2008 (aligned with the launch of the WHO’s mental health

gap action plan aimed at strengthening evidence and research for mental health)

● Research conducted in any region of Africa and related territories including sovereign

island nations

● Qualitative, quantitative, and mixed-methods study designs

3.2.3 Exclusion Criteria

● Articles written in any language other than English

● Articles discussing normal psychology or cognition/cognitive decline (e.g., dementia)

● Articles discussing mental health tangentially

● Articles discussing general climate change (no link to extreme weather events)

● Articles discussing events that are not attributable to abnormal climatic factors (e.g.,

flooding from burst dam walls, human-caused fires etc)

● Articles discussing non-weather-related natural disasters (e.g., Tsunamis,

earthquakes)

● Systematic, review, and modelling type studies

3.2.4 Data extraction and management

Data extraction tables will be used to obtain relevant information from each eligible study.

The table will include the following headings: title, authors names, year of publication, study

design, methods, country/geographic location, study setting, sample size, extreme weather

event(s) referred to, definition/measurement of extreme weather event, mental health

conceptualization, main findings, and key limitations (Appendix C). Post-extraction, a

narrative synthesis report will be written outlining the impacts of extreme weather events on

mental health and associated vulnerabilities. These syntheses will also be presented in

tables. A meta-analysis of the findings will not be conducted as there is anticipated

heterogeneity in the study methods.
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3.2.5 Assessment of risks and bias

Systematic reviews considering environmental hazard exposures rely predominantly on

observational evidence. However, the accepted standards for assessing risk of bias in these

types of studies are under debate (Bero et al., 2018). Tools that attempt to assess risk of

bias in non-experimental studies including the Cochrane Risk of Bias Tool for Observational

Studies of Interventions (ROBINS-I) and Bristol University’s Risk of Bias in Observational

Studies of Exposures (ROBINS-E) have been criticised for lack of clarity in instruction (Bero

et al., 2018). Therefore, internal validity will be established using the National Heart, Lung,

and Blood Institute (NHLBI) Quality Assessment tool for Observational Cohort and

Cross-Sectional Studies (Appendix D). This tool categorises studies as ‘poor’, ‘fair’ and

‘good’ and has been used by health professionals when conducting systematic reviews to

inform health guidelines (NHLBI, 2021). Internal validity assessments are not relevant to

qualitative studies but there is an expectation of transparency and rigour. Therefore, these

articles will be subject to a critical appraisal that categorises articles as ‘poor’, ‘’fair’ and

‘good’ (previously described by Charlson et al., 2021) guided by the Joanna Briggs Institute

(2020) critical appraisal checklist (Appendix E). Use of this critical appraisal checklist has

been recently advocated for by Ma et al. (2020). Quality assessments will be made by the

primary researcher, where there is uncertainty, the researcher will consult with supervising

academics for consensus. Articles categorised as ‘poor’ will be included in the review but a

general comment on the quality of studies will be made.

3.2.6 Dealing with missing data

In instances of missing data, original authors will be contacted where possible. Unavailable

full-text reviews will be noted in the screening process.

4. Ethics

This is a systematic literature review and therefore a desktop activity. No ethical approval is

required. This review will utilise secondary data containing no identifiable information linked

to individual participants. All published literature is available through publicly accessible

electronic databases. For good practice this protocol will be submitted to the Faculty of

Health Science Human Research Ethics Review Committee at the University of Cape Town

for review (Appendix F). The results of this study will be made available on-line in

accordance with the university’s open access policy.
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Highlights

● First mixed-methods review of studies on adverse mental health effects of extreme

weather events in Africa

● Existing evidence on extreme weather events and mental health in Africa is limited

● Identification of vulnerability to adverse psychological outcomes

● Identification of research gaps requiring future investigation

Abstract

Introduction: The psychosocial impacts of extreme weather events are contributing to the

burden of mental illness, exacerbated by pre-existing vulnerabilities. Despite an emerging

global interest in this association, Africa remains poorly represented in the literature.

Methods: A mixed-methods systematic review of peer-reviewed studies was conducted to

determine the adverse mental health outcomes associated with extreme weather events in

Africa (2008-2021). The review was conducted in line with the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA).

Results: A total of 12 204 peer-reviewed articles were identified of which 12 were retained

for analysis. These studies were all conducted in 8 countries in Sub-Saharan Africa. Adverse

mental health outcomes were identified resulting from flood (n=4), drought (n=4), extreme

heat (n=1), bushfire (n=1), and multiple events (n=2). Findings included pathological

outcomes with predictable symptomatology including mood disorders; trauma- and

stressor-related disorders; and suicide. Additionally, conditions indicating psychological

distress which were below the pathological threshold including emotion regulation difficulties,

disturbed sleep, alcohol use, stress, and anxiety. The quantitative evidence for the

association between extreme weather events and mental health was limited primarily by a

lack of longitudinal data, exposure gradient, and comparison to an unaffected group, as well

as a failure to provide an objective exposure measure. The qualitative evidence for this

association was complimentary but without sufficient clinical measurement these outcomes

cannot be verified as psychological morbidities. In addition, this review provided insight into
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the mental health of vulnerable communities affected by extreme weather events including

those living in poverty, farmers, pastoralists, women, and children.

Conclusion: This review provided some preliminary evidence for the association between

extreme weather events and adverse mental health outcomes for populations in Africa. The

review also provides insight to vulnerable populations affected by extreme weather events.

Future research with stronger designs and methodologies are recommended.

Keywords:

Extreme Weather Events; Climate Change; Mental Health; Africa; Depression; PTSD

Graphical abstract

1. Introduction
1.1 Background
Anthropogenic climate change is intensifying the hydrological cycle at unprecedented rates;

significantly altering the strength and geographical distribution of extreme weather events

(Intergovernmental Panel on Climate Change [IPCC], 2019). Increases in the frequency and

duration of climate extremes resulting in floods, storms, drought, heatwaves, and bushfires

pose a serious threat to the health and well-being of people (Watts et al., 2021). This is

particularly true in Africa where high climate variability, low adaptive capacity and extant

burden of disease contributes to the continent’s vulnerability (Asmall et al., 2021). Africa is

set to face the full scope of extreme weather events based on climate models predicting

general warming for inland subtropical regions, instances of extreme heat in West Africa,

changes in precipitation patterns including increased aridity in Southern Africa and wetter

conditions in Eastern Africa (World Meteorological Organization [WMO], 2021). These
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factors combined with high instances of poverty, resource-dependent livelihoods, political

instability, and rising inequality presupposes that healthcare systems in Africa require

strengthening and preparation to deal with the ramifications of climate-driven extreme

weather events.

In addition to the myriad of physical health risks stemming from changes in the distribution of

infectious disease, injury, and disrupted access to adequate food and drinking water, the

impact of extreme weather events on mental health is of emerging interest. In the most

recent report on climate change and health, the Lancet highlighted the need to develop

indicators related to mental health when assessing climate change impacts (Watts et al.,

2021). Further, several systematic reviews have recently been conducted exploring this

association. Cianconi et al. (2020) undertook a descriptive global review that looked at the

impact of climate change and psychiatric illness including studies on flooding, drought,

heatwaves, hurricanes, and wildfires. In their analysis, exposure to acute events such as

floods were comparable to well-established mechanisms of trauma, resulting in a range of

psychopathological sequelae. Posttraumatic stress disorder (PTSD) was a commonly cited

outcome following acute stress experienced during and immediately after an extreme

weather event. Especially if there was resultant loss of life, injury, and poor social support

(Kim, 2016). Other common outcomes following the experience of an acute event included

depression, general anxiety, suicidal ideation, and the misuse of drugs and alcohol (Cianconi

et al., 2020). While exposure to a prolonged climate extreme such as drought resulted in

reduced social functioning, demoralisation, fatalism and feelings of distress and

helplessness (Cunsolo Willox et al., 2013). A second review focusing specifically on mental

health disorders and exposure to extreme weather events in developing countries was

conducted by Rataj et al. (2016). Prevalence rates of psychiatric disorders including PTSD,

anxiety and depression were higher post-disaster compared to reference data in 16 of the 17

included studies. Notably, Africa was underrepresented in Cianconi et al.’s (2020) review

with just one study identified and no country-specific analysis undertaken, while Africa was

wholly omitted from Rataj et al.’s (2016) due to a lack in both quality and quantity of data

available on the continent. Recently, Rother et al. (2022) attempted to synthesise the

literature on extreme weather events and child and adolescent mental health in sub-Saharan

Africa, identifying only 2 studies. The scarcity of this research reflects a broader issue of

mental health care on the continent. Africa reports both the lowest government mental health

expenditure per region at $0.1 per capita and the lowest number of mental health workers at

0.9 per 100 000 population (World Health Organisation [WHO], 2018). These figures are

concerning considering that Africa reports higher than global incidence of age-standardised
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suicide rate (WHO, 2018) and higher than global average prevalence of depressive

disorders (Lancet, 2022).

Extreme weather events have the potential to amplify the prevalence of adverse mental

health outcomes. They may introduce stressful events, degrade the social and economic

conditions conducive to good mental health, and exacerbate pre-existing conditions.

Disruptions to healthcare services and damaged infrastructure may also deplete the capacity

of countries to treat and prevent mental disorders (Cianconi et al., 2020). Notably, these

impacts will not be equitably distributed. The potential uptake of mental illness is inherently

higher among some populations based on social, cultural, and political factors related to sex,

age and socio-economic status which magnify their vulnerability (Chaplin et al., 2019).

Identifying these vulnerabilities and conducting region specific research is crucial to

enhancing the adaptive capacity of African healthcare systems and highlighting the need to

include mental health and psychosocial support needs in climate change adaptation and

emergency planning.

This study aimed to systematically review the scientific evidence on the association between

extreme weather events and adverse mental health outcomes for persons living on the

African continent. This aim is aligned with global initiatives including those of the World

Health Organisation who have called for the strengthening of evidence and research for

mental health, particularly in developing countries (WHO, 2021). As well as those of the

United Nations who have identified the promotion of mental health and reduction of suicide

mortality as targets for Sustainable Development Goal 3, to “ensure healthy lives and

promote well-being for all, at all ages” (United Nations, 2015, n.p).

2. Methods
2.1 Study Design
An integrated mixed-methods systematic review of published peer-reviewed studies was

conducted to determine the adverse mental health outcomes associated with extreme

weather events in Africa. The selection of a mixed-methods design was informed by the

findings of a scoping review on climate change and mental health (Charlson et al., 2021)

which reported that 28.3% and 15.8% of identified studies were qualitative and

mixed-methods designs, respectively. As well as the growing prominence of synthesising

diverse forms of evidence in contemporary health research. Especially when the intention is

to inform policy and practice (e.g., Pearson et al., 2015). Due to the heterogeneity of

findings, a narrative synthesis is presented in lieu of a meta-analysis.
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2.2 Defining study variables

Disruptions to mental health are multi-layered and can present differently across age, sex,

and cultural groups (Yeo & Suárez, 2022). While mental health is typically viewed as a state

of well-being, distinct from mental illness the two are strongly related with mental health

status shown to be predictive of mental illness (Keyes et al., 2012). However, the

measurement of mental health outcomes has important implications for informing policy.

Therefore, the following definitions have been used:

Mental health is a dynamic state of internal equilibrium which enables individuals to

use their abilities in harmony with universal values of society. Basic cognitive and

social skills; ability to recognize, express and modulate one's own emotions, as well

as empathise with others; flexibility and ability to cope with adverse life events and

function in social roles; and harmonious relationship between body and mind

represent important components of mental health which contribute, to varying

degrees, to the state of internal equilibrium (Galderisi et al., 2015, p. 231).

Mental illness/disorder: “Any condition characterised by cognitive and emotional

disturbances, abnormal behaviours, impaired functioning, or any combination of these

(American Psychological Association, 2022, para 1). In this review, the definition of a

disorder was dependent on the use of clinically accepted psychometric tests.

Psychological distress: “A set of painful mental and physical symptoms that are associated

with normal fluctuations of mood in most people. In some cases, however, psychological

distress may indicate the beginning of … a variety of other clinical conditions.” (American

Psychological Association, 2022, para 1).

2.2 Literature Search Strategy and Selection Criteria
An extensive electronic search was conducted in November 2021. The search strategy

included keywords related to Extreme Weather Events AND Mental Health AND Africa. An

initial search strategy incorporating both Medical Subject Headings (MeSH) fields and

additional search terms was developed for MEDLINE, via the PubMed search engine (See

Appendix A for the detailed PubMed search strategy). This search strategy was then

adapted for other databases including: Academic Search Premier, Africa-Wide Information,

Cumulative Index of Nursing and Allied Health Literature [CINAHL], Health Source:

Nursing/Academic Edition, APA PsycARTICLES and APA PsycINFO via EBSCOHost

platform, Scopus (which includes records from Embase), and Web of Science Core

Collection and SciELO Citation Index databases via Web of Science (See Appendix H for full

search history). Articles written in English and published between January 2008 and
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November 2021 were included. This start date coincided with the launch of the World Health

Organisation’s Mental Health Action Plan which called for enhanced research and evidence

for mental health (WHO, 2021). Reference indices of identified papers were also

hand-searched. Additional inclusion and exclusion criteria were established to guide article

selection prior to engaging with the searches.

A study was considered eligible if it met the following conditions:

● Articles related to extreme weather events and their impacts on mental health

● Articles discussing adverse mental health outcomes including a range of mental and

behavioural disorders with standardised classifications and operationalised using

psychometric tests

● Articles discussing adverse mental health outcomes including negative affect,

reduced positive emotion, and culturally relevant descriptions of distress

● Research conducted in any region of Africa and related territories including sovereign

island nations

● Qualitative, quantitative, and mixed-methods study designs

A study was considered ineligible if it met the following conditions:

● Articles discussing normal psychology, cognition, or cognitive decline

● Articles discussing mental health tangentially

● Articles discussing general climate change

● Articles discussing events that are not attributable to abnormal climatic factors

● Articles discussing non-weather-related natural disasters

● Systematic, review, and modelling type studies

2.3 Data Analysis

This review was conducted according to the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 2021) (Appendix B).

Studies identified in the search strategy were exported to the reference manager, Endnote.

Titles and abstracts of studies were then imported to Rayyan and read and assessed for

eligibility. Studies were excluded in-line with the exclusion criteria listed above. Studies that

met the inclusion criteria were retained for full-text review. Studies retained for full-text

review were subsequently imported to Covidence where data extraction and Quality

Assessment was conducted using the National Heart, Lung, and Blood Institute (2021)

Quality Assessment tool for Observational Cohort and Cross-Sectional Studies (Appendix D)

and the Joanna Briggs Institute (2020) critical appraisal checklist (Appendix E). Screening
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was done by the primary author [MD], and any uncertainty regarding a study’s relevance

was discussed with supervising academics for consensus. All duplicate articles were

excluded.

3. Results
The screening and grouping steps followed in the literature search are summarised in Figure

1. A total of 12 204 peer-reviewed articles were identified through the database search.

Hand-searching reference lists yielded no additional results that met the inclusion criteria.

Following the removal of duplicates and an initial title and abstract screening, 167 articles

were retained for full-text review. Studies that were excluded following full-text review did not

report adverse mental health outcomes (58 articles), were not associated with an extreme

weather event (50 articles), were not conducted in Africa (7 articles) or were dissertation,

modelling, or review designs (39 articles). One article could not be located even with the

assistance of a librarian (see Appendix I for articles excluded following full-text review). A

final sample of 12 studies that met the criteria for review were included for analysis. Of those

12 studies, four used qualitative methodologies, four were cross-sectional designs, two were

interventional, one was an ecological study, and one utilised a mixed-methods design that

was partly cross-sectional.
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Figure 1. PRISMA flow diagram showing article selection process.

The articles were grouped according to the type of extreme weather event. Flood and

drought were the most commonly studied phenomenon with four studies each, extreme heat,

and bushfires had one study each and two studies considered overlapping extreme weather

events. Eight studies identified pathological mental health outcomes, i.e., recognised

disorders with predictable symptomatology as described in the Diagnostic and Statistical

Manual of Mental Disorders (DSM-5) (American Psychiatric Association [APA], 2013). These

outcomes were dependent on the use of clinically accepted psychometric tests. Pathological

outcomes identified in the reviewed studies were Mood Disorders, including depression (n=3

studies); Trauma- and Stressor-Related Disorders, including trauma symptoms (n=3 studies)

and PTSD (n=1); and suicide (n=1).
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Other outcomes were those reported in qualitative and mixed-methods studies which did not

use standardised psychometric tests. These outcomes were categorised as psychological

distress and included participant descriptions of disturbed sleep suggestive of insomnia,

emotion regulation difficulties, including intrusive thoughts, alcohol use, and culturally

specific feelings of sadness or worry. Some of these symptoms may be indicative of a

psychiatric condition but without sufficient clinical measurement the evidence for extreme

weather events and psychiatric conditions emerging from qualitative studies is difficult to

classify using diagnostic terminology.

3.1 Flood

The details of the four studies that considered flood and adverse mental health outcomes

are described in Table 1. The majority of the studies (n=3) were quantitative in design

(Taukeni et al., 2016; Crombach & Siehl, 2018; Ede et al., 2021). These were conducted in

Namibia, Burundi, and Nigeria. All the outcomes measured in these studies were

pathological including PTSD and depression (n=1), Posttraumatic depression (n=1), and

trauma symptomatology corresponding to PTSD (n=1), and used standardised psychometric

tests validated in similar populations. The qualitative study conducted in Ghana (Adams &

Nyantakyi-Frimpong, 2021) reported on psychological distress outcomes, including acute

anxiety and chronic stress, determined from thematic analysis of participant descriptions.

The flooding incidents in all four studies resulted from heavy rains and were all described as

extreme, resulting in the damage of property, disruptions to livelihood, and mortality. The

qualitative study (Adams & Nyantakyi-Frimpong, 2021) investigated chronic and recurrent

flooding while the three quantitative studies (Taukeni et al., 2016; Crombach & Siehl, 2018;

Ede et al., 2021) focused on a discrete flooding incident that relied on emergency

interventions including the establishment of camps for displaced persons, medical aid, food

relief and the closure of schools and clinics.
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Table 1. Studies exploring adverse mental health outcomes resulting from flood.

Author(s) Study Design and Setting Sampling and Measurement Findings

FLOOD

Adams &
Nyantakyi-
Frimpong
(2021)

A qualitative study exploring the impact of
flooding was conducted in Old Fadama, the
largest informal settlement in Accra, Ghana’s
capital city.
There is a history of extreme and recurrent
flooding resulting in both destruction of
property and mortality.

Between June 2018 and June 2020, a purposely selected sample of
N= 20 Old Fadama residents were asked to capture five
photographs exploring the impact of flooding. The SHOWED
approach (Wang, 1999 as cited in Adams & Nyantakyi-Frimpong,
2021), and in-depth interviews were conducted to gain further detail.
Data was grouped into themes. Verbatim quotations were included
alongside the photographs to serve as low-inference descriptors.

Various negative psychological outcomes were reported by
participants who experienced flooding, particularly elevated
anxiety, and chronic stress in regard to the flooding event. Anxiety
was often aroused in participants when the weather was cloudy, in
anticipation of the consequences of flooding. Mental health effects
were more prominent than physical effects including injury and
infection as evidenced by the number of photographs.

Crombach
& Siehl
(2018)

An interventional, non-randomised-allocation
study was used to test the efficacy of
Narrative Exposure Therapy (NET) on PTSD
and depression in victims of flood. In
February 2014, heavy rainfall flooded several
districts of Burundi’s capital city. The study
area was three emergency camps,
established in response to the flooding
disaster.

Between April 2014 and May 2015, N=40 participants were
identified by Burundian Red Cross workers and determined to have
met the minimum diagnostic criteria for PTSD. N=15 participants
with the most severe symptoms received NET. A baseline
assessment quantified lifetime trauma, suicidal tendencies, and
PTSD and depression symptom severity. NET group participants
received 6 sessions of therapy, one-per-week, that lasted between
1.5-2.5 hours. Sessions were conducted by trained counsellors.
Repeated assessments were conducted at 3-months and 9-months

At baseline, both groups reported high PTSD and depression
symptom severity and moderate-severe suicidal tendencies. Time
emerged as a significant main effect with improved PTSD
symptom severity for both groups from baseline to 9-month
assessment (Hedges’g NET = 3.44; Hedges’g No-Treatment =
2.55). Both Time (F (2, 32) = 9.35, p < .001, η2 p = .23) and Group
(F (1, 16) = 8.26, p = .011, η2 p = .20) emerged as significant main
effects for depression symptom severity. Participants were
prepared to forgo 1-months wages to receive post-trauma
treatment.

Ede et al.
(2021)

A Pre-test/Post-test experimental study was
used to test the efficacy of Rational Emotive
Behaviour Therapy (REBT) on posttraumatic
depression in victims of flood. The study area
was Kogi state, Nigeria. Nigeria has
experienced increasingly frequent incidences
of flooding from coastal, river and urban
flooding.

Between September 2019 and November 2019, N=98 farmers met
the minimum diagnostic criteria of depression. Participants were
randomly allocated to groups. A Pre-test assessment quantified
depression using two indicators. REBT participants received 20
therapy sessions of 50 minutes each over 12 weeks. Sessions were
conducted by professional mental health counsellors. A Post-test
assessment was conducted for both groups after the 12th week. Two
additional follow-up assessments were conducted after the Post-test.

At Pre-test there were no significant group differences for
posttraumatic depression. Mean depression scores for both
groups were above the conventional clinical cut-off score
indicating severe depression using both scales. Significant group
differences between REBT and control were indicated by Hamilton
and Goldberg’s Scales at Post-test (F (1, 97) =378.484, p=0.001;
and F (1, 97) =65.653, p=0.001), respectively.

Taukeni et
al. (2016)

A cross-sectional study assessing
Post-Traumatic Stress Disorder following
extreme flooding was conducted in Namibia.

In 2013, N=429 school children living in the Oshana region
consented and completed a self-administered Child Trauma
Screening Questionnaire (CTSQ). The test was administered by
professional social workers and educational psychologists.

A number of children had a mean trauma score of >5 suggesting
the existence of trauma and potential risk for PTSD. A total of
55.2% and 72.8% of the younger and older learners, respectively,
reported experiencing symptoms of trauma, corresponding to
PTSD, resulting from the floods.
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According to the quality assessments, two of the studies were rated as ‘good’ (Adams &

Nyantakyi-Frimpong, 2021; Taukeni et al., 2016) and two as ‘fair’ (Crombach & Siehl, 2018;

Ede et al., 2021). There were several limitations in the studies reviewed. Despite the good

quality assessment of the study by Adams and Nyantakyi-Frimpong (2021), women who are

uniquely vulnerable during flooding due to differential domestic duties, were highly

underrepresented in the study. Qualitative studies do not intend to be generalizable but

susceptibility to mental disorders can exist along gendered lines thus limiting the evidence of

this study. Taukeni et al. (2016) used a predictive trauma screening tool designed to be

administered shortly after disaster exposure which may have introduced measurement bias.

This study was conducted two-years post-flood and relied on children's retrospective

memories for the event. Crombach and Siehl (2018) had a small sample size, high

participant attrition rate, and a non-randomized study design. Ede et al. (2021) failed to give

a clear sampling methodology, did not detail the timeline for the post-test assessments, and

did not analyse symptom severity improvement between baseline and follow-up within

groups. Both interventional studies demonstrated the efficacy of therapeutic intervention in

alleviating adverse mental health symptoms for victims of flood who receive treatment

compared to control. However, in Ede et al. (2021) no time analysis was conducted and both

groups had high symptom severity at baseline therefore it is unclear whether Rational

Emotive Behaviour Therapy (REBT) improved symptom severity overall. While the flooding

events were described as ‘extreme’ by the authors, this assessment was subjective as no

meteorological data was consulted nor a threshold applied. Ultimately none of the four

studies provided an objective flood measure nor compared mental health outcomes to an

unexposed group, which limits the findings.

3.2 Drought

The details of the four studies that considered drought and adverse mental health outcomes

are described in Table 2. Two cross-sectional studies conducted in Botswana

(Shannonhouse et al., 2019; Zeligman et al., 2020) measured trauma symptomatology using

the Harvard Trauma Scale, a standardised psychometric test validated in populations in

Southern Africa (e.g., Padmanabhanunni et al., 2017). While both studies measured trauma

in a drought-impacted sample, the target outcome variable differed between them.

Shannonhouse et al. (2019) showed that drought-related losses significantly positively

predicted current trauma symptoms. There was also evidence of an exposure gradient with

participants rating the degree to which they were impacted by drought on a Likert Scale.

However, the clinical relevance of this finding is unclear as researchers used an averaged

symptom severity score without indicating a threshold. In comparison, Zeligman et al. (2020)

used a conventional clinical cut-off indicating a potential PTSD diagnosis in some
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participants. Both studies indicated gender differences with female drought victims reporting

higher symptom severity than their male counterparts.

A qualitative study conducted in Botswana (Babugura, 2008) found that drought negatively

impacted children's mental health, particularly through the exacerbation of poverty. There

was a common belief among guardians in the study that children's mental health was not an

issue as all their physical needs were being met. There were also gender differences with

girls being more vulnerable to adverse mental health due to increased domestic

responsibilities and engagement in sex work. Notably, this study presented conflicting results

as some participants reported less psychological distress during periods of drought due to

the financial compensation they received from the Government. Another qualitative study

conducted in Ethiopia (Cooper et al., 2019) occurred during the dry season following a La

Nina event which intensified drought in the region. Participants gave culturally relevant

descriptions of negative affect, indicating depression and anxiety, arising from water

insecurity.

In terms of quality ratings, one of the studies associated with drought was ‘good’ (Cooper et

al. 2019), and three were ‘fair’ (Babugura, 2008; Shannonhouse et al., 2019; Zeligman et al.,

2020). The study sample in the Shannonhouse et al. (2019) and Zeligman et al. (2020)

studies is non-representative as university students are likely to have access to additional

resources compared to the general population. Both studies have cross-sectional designs

which limits the evidence due to a lack of temporality. A limitation in the study by

Shannonhouse and others (2019) was the use of an adapted disaster-related resource loss

questionnaire typically used following acute, not chronic disasters. Another limitation in the

latter study was the exclusion of items related to basic services such as food and water that

did not have a correlation greater than 0.5 in the factor analysis using least squares. For

particularly vulnerable populations, such as subsistence farmers or pastoralists, drought is

likely to impede access to these items and contribute significantly to trauma. No objective

measure of drought was detailed, and exposure varied across the studies including data

collection during a drought period, water insecurity as a proxy indicator, and drought-related

resource losses. Other than Cooper et al. (2019), who had participants describe the

emotions associated with water security, in contrast to water insecurity, no study had a

strong comparison to a non-drought period thereby limiting the findings.
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Table 2. Studies exploring adverse mental health outcomes resulting from drought.

Author(s) Study Design and Setting Sampling and Measurement Findings

DROUGHT

Babugura
(2008)

A qualitative study assessing children’s
vulnerability during drought was
conducted in Botswana. The study was
conducted in Matsheng village, located
about 500km from the capital city
Gaborone. The area is highly rural,
underdeveloped and surrounded by
wildlife management areas.

In 2005, N=30 children (10-18 years) and N= 25 guardians
consented to participate. Data collection occurred through 3
avenues, picture drawing, open-ended questions, and narration
of stories. Face-to-face interview techniques were used for
guardians and with children who were considered the heads of
their households. The interviews focused on the ways in which
children communicated their experiences of drought.

Children indicated that seeing dead livestock and having less free time due
to increased domestic workloads negatively impacted their mental health.
Children also suffered the dual burden of poor mental health in their
guardians. Arguments and family tension resulting from the drought
contributed to stress, frustration, and feelings of guilt. A fear of separation
from siblings and subsequent abuse and maltreatment was a source of
worry. Children turned to alcohol and smoking as a way to cope.

Cooper et al.
(2019)

A qualitative study using focus group
and interview data explored the
relationship between water security and
emotional well-being in the Afar Region,
Ethiopia. The area is semi-arid and
characterised by low rainfall and
extreme heat. Three villages with
varying access to improved (free from
contamination) water were selected.

In December 2017, two-focus group discussions were held in
each village with N=16 participants. Participants were asked
about their daily lives and stresses. In March 2018 this process
was repeated with different participants matched for
characteristics. Participants were asked specifically about water
security. Interviews were recorded, transcribed, and
thematically coded. Emotions described by participants were
ranked from positive to negative and as active or passive, with
the assistance of a translator.

Afar pastoralists described 6 emotions related to anxiety (negative-active)
and 3 words related to depression (negative-passive), due to water
insecurity. Participants felt extreme grief, worry, helplessness, and feelings of
isolation, and abandonment, resulting in suicidal ideation. No positive
emotions were reported by participants in relation to water insecurity. In
contrast, participants described feelings of happiness, relief, peace, and
security during the rainy season when water was readily available.

Shannonhou
se et al.
(2019)

A cross-sectional study exploring the
association between disaster-related
resource loss (DRL), religious coping,
and trauma symptoms was conducted in
Botswana. This arid region is covered in
large part by the Kalahari Desert. The
study was conducted at a major
university in Botswana.

In 2016, a convenience sample of N=300 university students
were contacted by a local research team over a 1-month period.
Paper versions of consent forms and test instruments were
provided to students who completed them during class.
Students completed culturally adapted measures of
disaster-related losses, positive and negative religious coping,
meaning-focused coping, lifetime trauma exposure and current
trauma symptoms.

Majority of participants reported experiencing disaster-related losses to a
considerable degree. Total DRL’s (r =.22, p<.01), personal characteristics (r
=.12, p<.01), conditions (r =.20, p<.01), and energies (r =.23, p<.01) were
significantly associated with trauma symptoms. Only DRL objects were not.
Hierarchical regression analysis indicated that female gender (𝛽=.16,p<.05),
trauma exposure (𝛽=.35,p<.05),and DRL energies (sleep, free-time,
money)(𝛽=.72,p<.05) all predicted trauma symptoms. Other DRL’s (objects,
personal characteristics, conditions) did not significantly predict symptoms.

Zeligman et
al. (2020)

A cross-sectional study assessing the
relationship between social and religious
variables, trauma symptoms, and
post-traumatic growth was conducted
during a chronic drought period in
Botswana.

In 2016, N=300 students were recruited from counselling
courses at a major university. Students were approached by
local researchers and signed consent forms. Hard copies of the
surveys were given to students to complete in class. The survey
assessed symptoms of trauma occurring in the week prior to
testing.

44% of participants had a mean trauma symptom severity score of > 2.5
indicating a potential PTSD diagnosis. Females (M=2.39) reported more
trauma symptoms than males (M=2.16,t(297)=-3.03, p=.003) but also
greater levels of social support. Bivariate correlations indicated that trauma
symptoms (r =.17, p<.01, social support (r =.35, p<.01), and religious coping
(r =.26, p<.01) were all positively associated with posttraumatic growth.
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3.3 Extreme heat

The details of a single ecological study (Kim et al., 2019) conducted in multiple countries,

including South Africa are described in Table 3. This large-scale study investigated the

association between ambient temperature and suicide. Suicide is considered a psychiatric

complication which may be predicted by mental illness but can also correlate with poor

quality of life (Fehling & Selby, 2021). Climate and suicide data were obtained from reliable

databases. Higher ambient temperatures were associated with increased risk of suicide and

there was some evidence for seasonality.

The quality of this study was rated as ‘good’. However, it is important to note that the suicide

data set provided for South Africa was likely underreported or misclassified according to

authors (Kim et al., 2019). South African data for suicide rates in younger and elder people,

which may skew distribution, were not available and therefore not analysed. Further there is

a risk of ecological fallacy present in this study due to the inference of individual health

outcomes from climatic exposures.

3.4 Bushfire

The details of a single qualitative study (Becker et al., 2015) assessing the association

between bushfire and psychological distress are described in Table 3. The fire supposedly

resulted from a damaged cable which ignited a nearby bush. Increasingly dry conditions due

to climate change were identified as contributing factors. This qualitative study was

conducted in South Africa and relied on participant recollections of emotional experiences in

the months following the event. Differential patterns of emotions and coping strategies

emerged over time. There was evidence of PTSD symptomatology including intrusive

thoughts, disturbed sleep, anger, and anxiety as well as adverse coping strategies such as

deliberate avoidance and emotional dismissal resulting from the experience of bushfire.

The quality of this study was rated as ‘fair’ due to the reliance on retrospective self-reported

data that included reconstructed memories for an event that occurred several months before

the interview period. This is a major limitation in studies of traumatic events as poor memory

for the event can be a symptom of PTSD.

3.5 Multiple Extreme Weather Events

The details of two studies which explored the association between multiple extreme weather

events and adverse mental health outcomes are described in Table 3. One cross-sectional

study conducted in Tanzania (Prencipe et al., 2021) reported a pathological mental outcome,

namely symptoms associated with depression using the Centre for Epidemiological Studies
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Depression Scale, a standardised test previously used in similar populations. One

mixed-methods study conducted in Ghana (Acharibasam & Anuga, 2018) reported emotional

regulation practises using an Affective Style Questionnaire measuring concealing, adjusting,

and tolerating.

Acharibasam and Anuga (2018) reported that participants were experiencing multiple

extreme weather events which differentially predicted engagement in emotion regulation

tendencies. The experience of extreme weather events, and the degree of perceived

psychological closeness, increased engagement in maladaptive strategies, predisposing

participants to mental disorders. There is also evidence for differences in emotion regulation

tendencies for acute and chronic events. Prencipe et al. (2021) reported that rates of

depression were higher among participants who experienced recent drought or flood

compared to those who did not. There were also gender differences with higher rates of

depression and increased symptom severity among boys who experienced extreme weather

events compared to girls.

Quality ratings of these studies were both ‘fair’. Acharibasam and Anuga (2018) used a

mixed-methods design but did not describe the qualitative data collection methods or

qualitative data analysis. There was also no comparison with a sample unaffected by

extreme weather events. Prencipe et al. (2021) did not provide an objective measure for

drought or flooding but rather combined data from various household surveys reporting

negative shocks from drought, irregular rainfall, flood, or landslide, into one indicator.

Further, Prencipe et al. (2021) used a cut-off value of 10 or higher to indicate depression,

while this is standard according to the scale, validation metrics in other African populations

suggest a cut-off value of >13 (Baron et al., 2017). Therefore, it is possible that depression

was overestimated in this sample.
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Table 3. Studies exploring adverse mental health outcomes resulting from extreme heat, bushfire, and multiple events.

Author(s) Study Design and Setting Sampling and Measurement Findings

Extreme Heat

Kim et al.
(2019)

An ecological study was conducted
across multiple locations in 12
countries, including South Africa. Data
was collected from 52 districts in South
Africa, of those 13 districts were
excluded from analysis due to missing
values of either extreme temperature or
suicide counts. A list of the districts is
provided for in the study’s
supplementary materials.

Data for South Africa was collected between 1
January 2000 and 31 December 2013. Daily mean
temperature and daily total sunshine duration was
provided by the Agricultural Research Council of
South Africa and the National Oceanographic and
Atmospheric Association (NOAA) of the United
States. Daily suicide counts were obtained from
Statistics South Africa.

Higher ambient temperatures were associated with increased risk of suicide. This
observation was non-linear with the highest risk occurring at 27 °C (the 93rd

percentile). The relative risk was RR= 1.33 (95% CI:1.30, 1.36) for the highest risk
compared to that occurring in the first percentile. The temperature for the highest
risk of suicide in South Africa was in the 99th percentile where the association was
almost linear. Minimum mean surface temperature in South Africa was 7.6°C
corresponding to 1st percentile and Maximum mean surface temperature was 26.4°C
corresponding to the 99th percentile. The risk ratio was RR=1.79 (95%CI: 1.30, 2.46).
Seasonal patterns for suicide were less clear for South Africa but suicide counts
tended to be lower in the cool season, between May and July, with a peak in
December.

Bushfire

Becker et al.
(2015)

A qualitative study exploring the
long-term psychological effects of
bushfire disaster was conducted in the
North-West province of South Africa.
This highly arid region is predominantly
rural. Most of the economic activity is
centred around agriculture which
accounts for the majority of formal
employment in the region. Bushfires
occur regularly, resulting in the loss of
life and affecting livelihoods, cattle, and
equipment.

A purposively selected sample of N=8 farmers
who had been affected by the fire were invited to
participate in the study. Farmers were interviewed
9 months after the fire and asked to
retrospectively describe their emotional
experiences. Interviews were semi-structured,
lasted between 60-80 minutes and were
conducted on each respective farm. The
interviews were recorded, transcribed, and
analysed. Textual data was analysed using
thematic content analysis. Themes were identified.
Verbatim extracts were then selected as evidence
to each theme.

Emotional experiences and emotion-focused coping emerged distinctly across 3
time periods. In the first three days after the fire participants described feelings of
helplessness, shock, sadness, fear, anxiety, and anger. Many reported intense
anxiety from the magnitude of the destruction which resulted in disturbed sleep.
Farmers employed psychic numbing, distraction and assigning blame as a way to
cope with their emotional responses. In the following three months farmers reported
experiencing intrusive thoughts and insomnia. Others say they began to feel better
during this period of psychological recovery. Some farmers were able to regulate
their emotions while others deliberately minimised or dismissed them. Nine months
after the fire, farmers reported anxiety in anticipation of future fires. They were also
concerned that another fire would undo the psychological recovery they had made.

Multiple Extreme Weather Events
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Acharibasa
m & Anuga
(2018)

A mixed-methods study assessing
emotional regulation practices given
psychological distance to climate
change was conducted in Northern
Ghana. The sample was drawn from
three regions thought to be vulnerable
to climate change. These were the
Talensi-Nabdam District in the Upper
East Region, Sawla-Tuna Kalba in the
Northern Region, and Lawra District in
the Upper West Region.

A convenience sample of N=180 smallholder
farmers were recruited by trained field assistants.
A semi-structured questionnaire was employed to
assess three variables. 1) Mental health risks
using a psychological affective style modelling
scale. 2) psychological distance of climate change
including geographical and social. 3) Adaptation
measures. This was completed by all participants.
Additional interviews were conducted with female
farmers to assess their unique vulnerabilities to
extreme weather events.

Excessive heat (β=17.85) erratic rainfalls (β=7.95) and floods (β=4.92) emerged as
statistically significant direct correlates of emotional regulation. While heat and
drought emerged as statistically significant when moderated by perceived
psychological closeness. Concealing emotions was inversely correlated with floods
and heat and positively so with drought and erratic rainfall. Floods, heat, and drought
were all significantly moderated by psychological closeness. Adjusting was
negatively associated with floods, heat, and drought but positively with erratic
rainfall. Adjusting to drought was significantly moderated by closeness. Tolerating
was positively associated with each event except heat. When moderation of
psychological closeness was checked, flood, heat and drought were significant but
erratic rainfall became negatively correlated.

Prencipe et
al. (2021)

A cross-sectional study exploring the
social determinants of depression was
conducted in Tanzania. Data was
collected in 130 villages from four
districts within the Iringa and Mbeya
regions of mainland Tanzania.

Cross-sectional data from N= 2458 youths (14-19
years) was collected from April to June 2017 and
May to June 2018. All youths lived in households
that were participating in a governmental social
intervention programme. Data came from village,
household, and youth surveys which were
translated into Swahili. Mental health was
assessed using the 10-item Centre for
Epidemiological Studies Depression Scale.
Questions assessed symptoms and behaviours for
the week prior to assessment. A cut-off score of
10 or greater indicates depression. Married youths
and those over 18 gave their permission to
participate. Caregiver permission was obtained for
the other participants.

Nearly one-third of the sample, n=796 (32%) had been affected by droughts or
floods in the year prior to the survey. Higher rates of depression were found for
youth affected by droughts/floods (35%) than not (26%). Depressive
symptomatology was higher among boys who experienced droughts or floods (40%)
than boys who did not (26%) at the level of significance. The percentage of
depressed females who experienced drought/flood was higher than those who did
not (29% versus 26%) but this was not at the level of significance. The association
between extreme precipitation and depressive symptoms was strongest among
boys, as evidenced by a mean CES-D10 score more than 1 point higher than the
reference score which was significant (β=1.03; 95% CI 0.51 to 1.90). Factors
associated with depressive symptoms in the fully adjusted models included
experiencing droughts/floods (β=0.76; 95% CI 0.36 to 1.17) as well as experiencing
five or more household economic shocks (β=2.40; 95% CI 1.48 to 3.32), being in a
relationship (β=1.82; 95% CI 1.30 to 2.33) and having moderate (β=1.26; 95% CI
0.80 to 1.71) or low (β=2.27; 95% CI 1.81 to 2.74) social support.
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4. Discussion
4.1 Summary of findings
The purpose of this review was to provide a systematic analysis of the relationship between

extreme weather events and adverse mental health outcomes for people living on the

African continent. A total of 12 identified studies including quantitative (n=7), qualitative (n=4)

and mixed-methods (n=1) studies, investigated adverse mental health outcomes resulting

from flood, drought, extreme heat, bushfires and multiple events. This review found some

evidence that experiencing an extreme weather event was associated with mental disorders

including depression, trauma symptomology, PTSD, and suicide, as well as adverse

emotional symptoms below the pathological threshold including disturbed sleep, emotion

regulation difficulties, and stress.

The extreme weather events identified in this study mirror the hazards of greatest concern

for the African region in which flood was identified as the highest risk followed by drought

and then temperature increase, based on an analysis of the Nationally Determined

Contributions of 53 African countries (WMO, 2021). Despite accounting for 17% of reported

disasters and 37% of economic losses in Africa (WMO, 2021) no studies exploring the

impacts of storms were identified. Cyclones, dust storms and cold snaps are also

underrepresented in the literature.

Four studies (Adams & Nyantakyi-Frimpong, 2021; Crombach & Siehl, 2018; Ede et al.,

2021; Taukeni et al., 2016) reported stress, anxiety and trauma-related mental health

disorders including depression and PTSD in victims of extreme flooding, with these

conditions persisting several months after the event. Two studies (Crombach & Siehl, 2018;

Ede et al., 2021) demonstrated that therapeutic intervention was effective in alleviating the

symptoms of these disorders in participants who received treatment compared to controls.

Interestingly, there was a downward trend in symptom severity in the control groups of both

studies which Crombach and Siehl (2018) attributed to spontaneous recovery among less

psychologically affected individuals. However, this was not compared to an unaffected group

and the duration of each intervention fails to provide insight into the nature of longer-term

psychiatric morbidities. For example, longitudinal data from 819 participants on depression,

anxiety and PTSD following a flooding event in England found that after three years crude

mental disorder prevalence amongst flood victims stabilised at higher rates compared to an

unaffected population (Mulchandani et al., 2020). This was despite a reduction in

psychological morbidity within the flooded group during that time period (Mulchandani et al.,

2020). Given the potentially delayed onset and persistent nature of these conditions

longitudinal epidemiological evidence is necessary to fully comprehend the mental health

trajectories following flooding.
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Four studies were conducted on drought (Babugura, 2008; Cooper et al., 2019;

Shannonhouse et al., 2019; Zeligman et al., 2020). Drought-related resource losses,

particularly money, free-time, and sleep, significantly predicted trauma symptoms

(Shannonhouse et al., 2019), while trauma symptom severity indicating a PTSD diagnosis

was reported by 44% of participants experiencing a chronic drought (Zeligman et al., 2020).

However, identifying trauma and PTSD in relation to drought is potentially challenging as its

definition in the DSM-5 (APA, 2013) stipulates that it must arise from actual or threatened

death, injury, or sexual violence, as such, drought, which is a psychosocial stressor, does not

meet this definition. Droughts, unlike acute events such as floods, are considered creeping

processes with indistinctive onsets and are not immediately life-threatening. It is therefore

difficult to identify the traumatic incident within a chronic drought period. Yet, vulnerability to

drought in developing countries may be dramatically increased to the extent that severe

drought could threaten life, particularly for populations where primary food source and

livelihood are dependent on natural resources.

Additionally, drought has been linked to increases in transactional sex and sexual violence

which does meet the definition of trauma, especially among women and girls (Women

Deliver, 2021). In this review, the adverse economic impact of drought resulted in some

participants engaging in sexual activities in exchange for money (Babugura, 2008) making

them vulnerable to sexual violence. The impact of drought on trauma and PTSD is clearly

complex, with multiple causal pathways that require integration when guiding Public Mental

Health interventions. Further thinking about chronic, slow-onset climate extremes is

necessary when correlating plausible psychopathologies; consideration of chronic exposure,

as well as creeping (increasingly severe) exposures warrants further research.

There was evidence that drought increased several indicators of psychological distress, as

reported by victims during qualitative interviews, including grief, isolation, worry, and a range

of negative emotions that were conceptualised as depression and anxiety (Cooper et al.,

2019). Additionally, adverse coping strategies in response to drought-related stressors were

found to drive alcohol use (Babugura, 2008). The link between drought and substance abuse

has been well-established and is presumed to arise from unemployment, income loss,

migration, and drought-related disease stressors (Orievulu et al., 2022). However, there was

conflicting evidence from one study that suggested drought improved mental health due to

increased work opportunities and government-supplied food parcels during drought periods

(Babugura, 2008). This highlights the complexities of decoupling economic vulnerabilities

and health vulnerabilities in research on climate extremes in Africa.

44



One study indicated that extreme heat increased the risk of suicide (Kim et al., 2019).

Suicide rate is particularly responsive to changes in atmospheric conditions with increases

linked to air pollution (Aguglia et al., 2021), relative humidity (Florido Ngu et al., 2021) and

solar radiation (Jee et al., 2017). A range of plausible biological mechanisms have been

proposed to account for the relationship between high temperatures and mental health (for a

detailed discussion see Lõhmus, 2018). However, these associations have been criticised by

researchers in developing countries for failing to account for underlying economic impacts.

For example, temperature increases of 1 °C caused an excess of suicide deaths in India, but

only during the agricultural growing season when heat impacted crop production (Carleton,

2017).

Interestingly, a projection in estimated suicide rate under unmitigated climate change

conditions, in the USA and Mexico, predicted an increase of 1.4% (95% CI: 0.6%–2.6%) and

2.3% (95% CI: −0.3%–5.6%), respectively, surpassing the impacts of an economic recession

(Burke et al., 2018). These findings add depth to the thinking around suicide as a mental

health indicator in climate change. In addition to atmospheric environmental factors, suicide

risk is associated with a range of individual characteristics, socio-economic, demographic

and biological factors, combined with stressful life events (Fehling & Selby, 2021). The use

of population-level suicide data without meaningful disaggregation, such as in the included

study, limits our understanding of the interplay between these elements.

Another study demonstrated that experiencing a bushfire resulted in a myriad of adverse

psychological outcomes for farmers including insomnia, anger, helplessness and anxiety

(Becker et al., 2015). There is also some evidence emerging from this review that highlights

the effects specific to experiencing multiple, and/or overlapping extreme weather events.

Experiencing either drought or flood in the previous year predicted higher depression

symptom severity in youths compared to an unaffected group (Prencipe et al., 2021). The

regional climatic variability across Africa anticipates that people will be exposed to

concurrent and contrasting events significantly increasing their vulnerability and increasing

the complexities of adaptation and public health intervention (IPCC, 2019). Acharibasam and

Anuga (2018) for example, confirmed that farmers were actively experiencing multiple

extreme weather events which predicted maladaptive emotion regulation strategies. This is

concerning as several clinical studies have indicated that inappropriate emotion regulation

contributes to the development and maintenance of psychopathologies, particularly anxiety

and depression (Compare et al., 2014).
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4.2 Vulnerability
This review has provided insight into vulnerable communities affected by extreme weather

events. The factors found to be contributing to the vulnerability of participants in African

settings were most commonly poverty and low-socio-economic status, resource-dependent

livelihoods, age, gender, socio-political conflict, and government intervention capacity.

Economic vulnerability is a major issue throughout Africa with 34% of people living below the

poverty threshold (Human, 2021). In the event of an extreme weather event, those living in

poverty are likely to lose a higher percentage of wealth due to damage to material

possessions, repair costs, time away from work, and increased food prices. Additionally,

poverty predicts exposure to climate extremes as poor people are more likely to live in

locations with high exposure - such as flood plains, have limited or no infrastructure/service

delivery, and limited adaptation options such as air conditioning. One study assessing the

global exposure of poor people to extreme weather events found that, in Africa, those living

in poverty had disproportionately high exposure to both flood and drought compared to the

country average (Winsemius et al., 2018).

For some climate extremes the primary causal pathway impacting on mental health is via the

degradation of economic activity especially when these activities are reliant on agriculture or

water (Vin et al., 2015). In the current review farmers and pastoralists were regularly

identified as the population of interest based on their vulnerability to bushfire (Becker et al.,

2015), drought (Cooper et al., 2019), flood (Ede et al., 2021) and multiple extreme weather

events (Acharibasam & Anuga, 2018). Farmers and pastoralists reported both direct and

indirect climate-driven stressors such as, sustaining property damage, witnessing death,

crop failure, livestock death, and increased labour, sometimes resulting in social isolation

and suicidal ideation. This mirrors the findings of other studies on extreme weather events

and mental health in farmers conducted in both developed and developing countries (Austin

et al., 2018; Carleton 2017, respectively).

Children are considered vulnerable to poor mental health following exposure to an extreme

weather event for various physiological and social reasons including developing cognitive

functions, immature emotion regulation capacity, reliance on their caregivers, and limited

social protection, all of which puts them at risk of exploitation or abuse (Rother et al., 2022).

Among the studies in this review, children reported schooling interruptions, decreased

playtime, nightmares, irritability, trouble sleeping, and noticing mental distress in their

guardians, all contributing to their own poor mental health (Babugura, 2008; Taukeni et al.

2016). Relative age of the children was an important factor and influenced mental health

outcomes, for example older children (>13 years) were more likely to report psychological

symptoms of trauma following flood exposure while younger children more often reported
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physical symptoms of trauma (Taukeni et al., 2016). This has implications for age-relevant

trauma identification and intervention, especially in Africa where mental health literacy is

limited and so psychosomatic conditions could be misdiagnosed.

Other factors such as orphanhood and living in single-parent or child-headed households

increased vulnerability during drought periods with children reporting economic hardship,

increased domestic and care duties as well as fear of separation from their siblings

(Babugura, 2008). The paucity of research on extreme weather events and children's mental

health in Africa has already been identified by Rother et al. (2022) who highlighted the need

to facilitate children's resilience by implementing mental health interventions at the family,

school, and community levels.

Gender differences in the health effects from extreme weather events were also identified

but the findings were conflicting, especially the evidence for internalising mental health

disorders. For example, women and girls were found to have higher trauma and PTSD

symptom severity (Taukeni et al., 2016; Shannonhouse et al. 2019; Zeligman et al., 2020),

while boys had higher depression symptom severity (Prencipe et al., 2021). Women also

reported increased domestic responsibilities, and lower social capital which prevented them

from accessing the same resources as men during disaster periods (Babugura, 2008;

Acharibasam & Anuga, 2018). However, women and girls also reported higher levels of

social support (Babugura, 2008; Zeligman et al., 2020) which has been shown to preserve

women's mental health during extreme weather events (Harandi et al., 2017).

Certain vulnerable groups such as physically-disabled persons, ethnic minorities, and

climate-driven migrants were either not identified or beyond the scope of this review.

According to a report by the World Bank (2018), 86 million people in sub-Saharan Africa are

anticipated to be displaced by climate change by 2050. Climate refugees have unique

vulnerabilities driven by disrupted healthcare access, cramped living conditions,

marginalisation, and a lack of resilience-enabling factors such as social support (DiGiorgi et

al., 2020). Other displacement related vocabulary has begun to emerge in the climate

change and mental health literature, for example, solastalgia was introduced to describe the

distress associated with displacement following environmental degradation or loss of one's

home and belongings (Askland & Bunn, 2018). Displacement and its consequences may act

as important secondary stressors following an extreme weather event.

Additional vulnerabilities worth exploring would be mental comorbidities, as people living with

serious mental illness are, in general, less prepared for disasters, and have greater

difficulties coping, evidenced by increased incidences of forced hospitalisation for mental

illness in disaster-affected communities (Substance Abuse and Mental Health Services

47



Administration [SAMHSA], 2019). Further, several studies in the United States have

confirmed that pre-existing mood, anxiety, and alcohol-use disorders are risk factors for

post-disaster psychopathology (North et al., 2018; Stough & North, 2018). Finally, these

vulnerabilities rarely exist in isolation, the combination of socio-demographic, economic,

cultural, and political factors that forge disaster risk profiles must be identified and

considered synchronously so that healthcare systems with limited resources can target

those most at risk.

4.3 Comparisons with other reviews

A small number of systematic reviews synthesising the literature on extreme weather events

and mental health exist. Those most closely aligned to the aims of this review were

conducted by Rataj et al. (2016), Cianconi et al. (2020), and Rother et al. (2022). The

strength of evidence in all reviews was limited by the quantity of available literature and a

lack of meta-analysis due to the heterogeneity of included studies.

Rataj et al. (2016) reviewed observational evidence [case-control, cohort and cross-sectional

studies] until 2014 in developing countries. A total of n=17 studies were retained for analysis.

All the studies were conducted in either Asia (n=11) or South America (n=6) and only two

included studies were from countries in the lowest HDI category. No studies conducted in

Africa were identified. Exposure to a storm (tropical cyclone, hurricane, tornado, snowstorm)

or flood resulted in increased prevalence of mental disorders compared to the global rate.

No studies on heat waves or droughts were identified. Mental health outcomes of interest

were much narrower including PTSD, anxiety disorders and depressive disorders

exclusively. Predictive and risk factors for mental illness acquisition were identified, including

death of a family member, poor health status, damage to house or valuables, and seeing

dead bodies. No evidence for anxiety disorders or predictive factors were found in the

current review. Similar methodological limitations were reported by Rataj et al. (2016) as

were identified in the current review, including lack of comparison to an unexposed or control

group.

Cianconi et al. (2020) conducted a global review of literature on the association between

climate change and psychiatric illness (1996-2019). Both the global review and the current

review included qualitative studies and found evidence of adverse mental health outcomes

resulting from extreme heat, flooding, drought, and wildfires. Cianconi additionally reported

hurricanes, and general climate change as exposures. Due to the magnitude of their review

which included 163 papers, several mental health outcomes were identified that are not

represented here. Some of which include mood and anxiety disorders resulting from heat

waves, psychosomatic illness following bushfire, and a host of outcomes associated with
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storms, cyclones and hurricanes. Authors also included papers that explored vulnerable

groups including indigenous communities and migrants. However, Cianconi et al. (2020) did

not contextualise the evidence with reference to geographical parameters, development and

health indices or local factors. It is therefore unclear whether differences in climatic

exposures, disease profiles and mental health stigma will alter the manifestation of mental

illness, limiting the transferability of evidence into practice.

Rother et al. (2022) conducted a review on the impact of extreme weather events on child

and adolescent mental health in Sub-Saharan African. Despite a comprehensive search of

both published and grey literature since 1989 only two studies met the inclusion criteria. The

two studies provided evidence on the impact of flood and psychological distress. One study

(Taukeni et al., 2016) identified by Rother et al. (2022) is also included in the current review.

The other, was excluded following full-text review due to a focus on resilience rather than

adverse mental health outcomes. The scope of the current review is similar to that of Rother

et al. (2022) but includes qualitative methodologies and investigates these outcomes for

persons of all ages.

4.4 Limitations in the studies reviewed and, in this study
Evidence on the strength of the association between extreme weather events and mental

health in Africa is limited, in part, due to the heterogeneity of the study designs, which

prevented meta-analysis. The small sample of studies which met the inclusion criteria for

review . As well as inherent weaknesses in the study designs available to investigate climatic

exposures and mental health outcomes including difficulties establishing cause-effect

relationships and inconsistent or non-standard thresholds for weather events (see Asmall et

al., 2021). In this review, the majority of the quantitative study designs were cross-sectional

(62.5%) and one was ecological, therefore temporality could not be demonstrated and there

was potential loss of data resolution or misclassification. No longitudinal study designs were

identified which is a major limitation in mental health research as disorders may have late

onset or non-linear trajectories.

The most common limitations noted include a lack of an exposure gradient and comparison

with an unexposed or control group, as well as a failure to provide an objective exposure

measure. Only half of the quantitative studies (50%) included an exposure gradient in their

analysis (Acharibasam & Anuga, 2018; Kim et al., 2019; Shannonhouse et al., 2019;

Prencipe et al., 2021). Comparison of health outcomes in groups with different levels of

exposure including an unexposed or control group is considered the gold-standard in

epidemiological designs for generating scientific evidence. The lack of control groups in the

studies reviewed may be due to several factors including the fact that the exposure
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assessment typically relied on self-reported or subjective ratings and not decentralised

objective indicators. Underdeveloped healthcare systems, stigmatisation, and a general

scarcity of mental health care on the continent means that pre-disaster population-level

mental health data is virtually non-existent. Further, mental health data collection following

disaster periods is typically collected in the field, under difficult conditions and with

participants who may be traumatised and not willing to undergo extensive testing. In these

circumstances, there are sampling limitations and little control over exposure variation.

Additionally, verification of psychological morbidities in non-westernised populations has

faced criticism for its lack of accuracy and relevance (Quarshie et al., 2020). Mental health

assessment tools are typically developed in western populations, even those that have been

validated in what are subjectively considered ‘similar populations’ have indicated key

differences including cut-off scores for clinical diagnoses depending on factors such as

language and education which significantly alter the representation of patterns of mental

illness in Africa. Unfortunately, psychometric tools are subject to measurement variance

whereby measurement of a construct is not equivalent across groups and therefore not

meaningful or valid. Measurement bias in disaster-related outcomes such as trauma have

been found across gender, age, and HIV status (Rodriguez et al., 2018) which is particularly

prevalent in sub-Saharan Africa. Therefore, the use of psychometric tests with limited

cultural validation should be interpreted with caution.

Alternatively, research into culturally-specific individual risk factors to mental disorders may

be more useful. The argument has been made that even well-described disorders such as

PTSD are culturally-bound and unlikely to accurately represent the well-being of participants

within particular contexts (Gilmoor et al., 2019). An extrapolation of this argument is that

diagnosing mental disorders will diminish the prominence of economic and social stressors

in the prediction and maintenance of poor mental health (Fernando et al., 2010). A remedy

to this paradox would be to adopt a more holistic approach to mental health that is not

focused on pathologisation. For example, the World Health Organisation considers mental

health to be “a state of mental well-being that enables people to cope with the stresses of

life, realize their abilities, learn well and work well, and contribute to their community.” (WHO,

2022, para 1). While this conceptualisation was beyond the scope of the current study,

redirecting research away from mental disorders and towards barriers to the attainment of

good mental health may produce data that is more inclusive and culturally-fluid.

Importantly no study attempted to explore the critical features of an extreme weather event

that may increase mental health risk. Factors such as type, severity, proximity, duration, or

presence of an early warning system are important as individual predictors of risk but also
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due to evidence of a dose-response relationship between high exposure to an extreme

weather event and mental illness severity (Bei et al., 2013). Future research should focus on

mapping psychological outcomes from specific geographical parameters of extreme weather

events.

Generalisability is limited by the number of countries represented. Despite purposefully

including literature from Northern African states in the search parameters, all studies were

conducted in sub-Saharan Africa. A total of eight countries were represented - Botswana,

Burundi, Ethiopia, Ghana, Namibia, Nigeria, South Africa, and Tanzania. The country

representation could be due in part to the economic and scientific wealth correlate. It is

well-established that both the quality and quantity of scientific literature is predicted by

economic affluence and investment into research and development activities

(Rodríguez-Navarro & Brito, 2022). Of the 11 African countries with a per Capita GDP higher

than the continent average, 5 of them are represented in the current review (Nigeria, South

Africa, Ethiopia, Ghana, Tanzania) (Statista, 2022).

Stronger epidemiological evidence for the association between extreme weather events and

mental morbidities may be available in languages other than English, considering the large

numbers of Francophone and Lusophone countries in Africa. The reliance on peer-reviewed

studies is also acknowledged as a limitation given the economic investment required to

publish, especially for developing countries. Future reviews should include grey literature

sources to account for this. Finally, this review included both quantitative and qualitative

literature in an effort to strike a balance between scientific rigour and cultural sensitivity.

While there is evidence for poor mental health following extreme weather events in

qualitative studies these cannot be verified as psychological morbidities. To do so would be

to risk the pathologisation of normal psychological responses to adverse conditions.

Therefore, while qualitative analysis is useful and adds to a deeper understanding of the

relationship between climate extremes and well-being, the weight of this evidence should be

interpreted with a consideration of the severity and duration of mental distress exhibited by

the participant.

5. Conclusion
This review provided some preliminary evidence for the association between extreme

weather events and adverse mental health outcomes for populations in Africa. There was

however a concerning lack of literature available focusing on the relationship between these

variables. The psychosocial impacts of flood, drought, extreme heat, bushfire and multiple

extreme weather events resulted in a range of mental morbidities including PTSD,

depression, trauma, suicide and conditions below the pathological threshold including
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disturbed sleep, emotion regulation difficulties, stress and anxiety. While the strength of the

evidence is weak owing to a number of methodological weaknesses in the identified studies,

there is potential for climate extremes to seriously degrade mental health and promote the

uptake of psychopathologies. As identified in this review a number of intrinsic vulnerabilities

exist that compound that risk. More research is necessary to identify all associated stressors

and key climatic variables that modulate this association. Additionally, increased mental

health surveillance systems should be introduced to provide comparative reference data. As

extreme weather events begin to occur with more frequency and intensity, failure to

accurately comprehend the mental health effects will only increase the burden of disease

and prevent attainment of Africa’s development goals.
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Appendix A: PubMed Search Strategy

Exposure:

#1 MeSH terms: Weather OR Extreme Weather OR Climatic Processes OR Disasters

#2 Text Word: avalanche OR avalanches OR climate change OR cyclone OR cyclones OR cyclonic OR drought OR droughts OR El Nina OR La

Nina OR El Nino OR La Nino OR El Nino-southern oscillation OR extreme cold OR extreme heat OR extreme precipitation OR

extreme temperature OR flood OR floods OR flooding OR global warming OR heat wave OR heatwave OR heavy precipitation OR

heavy rain OR heavy rainfall OR global warming OR hurricane OR hurricanes OR landslide OR landslides OR mudslide OR

mudslides OR natural disasters OR storm OR storms OR tidal wave OR tidal waves OR tornado OR tornadoes OR tsunami OR

tsunamis OR wildfires OR weather OR weather-driven

#3 #1 OR #2

Outcome:

#4 MeSH terms: Mental Health OR Mental Disorders OR Adaptation, Psychological OR Violence
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#5 Text Word: anxiety OR stress OR attachment disorders OR cognition OR cognitive OR coping OR depression OR depressive OR drug use OR

drug abuse OR substance abuse OR substance use OR alcoholism OR alcohol abuse OR emotion OR emotions OR emotional OR

mental OR mood OR phobias OR post-traumatic OR posttraumatic OR PTSD OR psychological OR psychology OR psychosocial OR

resilience OR resiliency OR sleep disorders OR temperament OR traumatic OR vulnerability OR vulnerable populations OR mental

illness OR mental orders OR suicide OR suicidal OR violence OR assault OR robbery

#6 #4 OR #5

Filter:

#7 MeSH term: Africa

#8 Text Word: Africa OR African OR Algeria OR Angola OR Benin OR Botswana OR Burkina Faso OR Burundi OR Cameroon OR “Canary Islands”

OR “Cape Verde” OR “Central African Republic” OR Chad OR Comoros OR Congo OR “Democratic Republic of Congo” OR Djibouti

OR Egypt OR Eritrea OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR “Ivory Coast” OR “Cote d'Ivoire” OR Jamahiriya

OR Kenya OR Lesotho OR Liberia OR Libya OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR

Morocco OR Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR “Sao Tome” OR Senegal OR

Seychelles OR “Sierra Leone” OR Somalia OR “St Helena” OR Sudan OR Swaziland OR Tanzania OR Togo OR Tunisia OR Uganda

OR “Western Sahara” OR Zaire OR Zambia OR Zimbabwe

#9 #7 OR #8

#10 #3 AND #6 AND #9
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#11 Date 2008-2021

#12 #10 AND #11
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Appendix B: PRISMA (2020) Guidelines
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Appendix C: Data Extraction Table

Data Explanation

Authors Details Author team

Affiliation
Lead Authors contact
information

Study funding sources

Conflicts of interest

Study Context
Country in which study was
conducted

Study area location
(geographical,
socio-economic, climate)

Any background information
detailing mental health care
infrastructure or baseline
mental disorder prevalence.

Study Details
Aims of the study

Outcomes of interest

Unique contribution of study
to the field

Study design

Data collection start date

Data collection end date

Study Sample
Population description

Sample size

Inclusion criteria

Exclusion Criteria

Method of recruitment
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Extreme Weather Event EWE conceptualisation

Method of determining EWE

Other Other interesting observations

Authors suggestions for future
research

Discussion of limitations
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Appendix D: NHLBI Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies
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Appendix E: JBI Critical Appraisal Checklist for Qualitative Research
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Appendix F: Ethics Approval Letter

68



Appendix G: Science of the Total Environment: Guide for Authors

Available at: https://www.elsevier.com/journals/science-of-the-total-environment/0048-9697/guide-for-authors
(Accessed March 2022)

Article structure

Manuscript page limit
There is no restriction on the number of pages but brevity of papers is greatly encouraged. The length of a paper should be
commensurate with the scientific information being reported. In particular, the introductory material should be limited to a few
paragraphs and results presented in figures should not be repeated in tables.

Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered 1.1 (then 1.1.1, 1.1.2, ...), 1.2,
etc. (the abstract is not included in section numbering). Use this numbering also for internal cross-referencing: do not just refer
to 'the text'. Any subsection may be given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature survey or a summary of the
results.

Material and methods
Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods that are already published
should be summarized, and indicated by a reference. If quoting directly from a previously published method, use quotation
marks and also cite the source. Any modifications to existing methods should also be described.

Theory/calculation
A Theory section should extend, not repeat, the background to the article already dealt with in the Introduction and lay the
foundation for further work. In contrast, a Calculation section represents a practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results and Discussion section is
often appropriate. Avoid extensive citations and discussion of published literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand alone or form a
subsection of a Discussion or Results and Discussion section.

Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in appendices should be
given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. (B.1) and so on. Similarly for tables and
figures: Table A.1; Fig. A.1, etc.

Essential title page information

• Title. Be concise and informative. Titles are often used in information-retrieval systems. Acronyms and brand names of
products should not appear in the title of a paper. Instead they may be listed in the key words, and spelled out the first time they
appear in the body of the paper.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s) of each author and check that
all names are accurately spelled. Present the authors' affiliation addresses (where the actual work was done) below the names.
Indicate all affiliations with a lower-case superscript letter immediately after the author's name and in front of the appropriate
address. Provide the full postal address of each affiliation, including the country name and, if available, the e-mail address of
each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing and publication, also
post-publication. The inclusion of multiple corresponding authors is strongly discouraged. Ensure that the e-mail
address is given and that contact details are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was done, or was visiting at the
time, a 'Present address' (or 'Permanent address') may be indicated as a footnote to that author's name. The address at which
the author actually did the work must be retained as the main, affiliation address. Superscript Arabic numerals are used for such
footnotes.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your article via search engines. They
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consist of a short collection of bullet points that capture the novel results of your research as well as new methods that were
used during the study (if any). Please have a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please use 'Highlights' in the file
name and include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet point).

Abstract
A concise and factual abstract is required. The abstract should state briefly the purpose of the research, the principal results
and major conclusions. An abstract is often presented separately from the article, so it must be able to stand alone. For this
reason, References should be avoided, but if essential, then cite the author(s) and year(s). Also, non-standard or uncommon
abbreviations should be avoided, but if essential they must be defined at their first mention in the abstract itself.Please limit your
abstract to 300 words.

Mandatory graphical abstract
A graphical abstract is mandatory for all Research Papers, Review Articles and Short Communications submitted to this journal.
It does not need to be uploaded with the initial submission but must be supplied with any subsequent revisions. It should
summarize the contents of the article in a concise, pictorial form designed to capture the attention of a wide readership online.
Authors must provide images that clearly represent the work described in the article. Graphical abstracts should be submitted
as a separate file in the online submission system. Image size: please provide an image with a minimum of 531 × 1328 pixels
(h × w) or proportionally more. The image should be readable at a size of 5 × 13 cm using a regular screen resolution of 96 dpi.
Preferred file types: TIFF, EPS, PDF or MS Office files. You can view Example Graphical Abstracts on our information site.
Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images also in accordance with
all technical requirements.

The mandatory highlights are important because they appear online in the Table of Contents of the journal. Highlights that
list bullet points about the results are therefore not very informative for readers scanning the contents. Here is an outline of
what the highlights should contain:

1. What is the overall scientific problem and why did you study it?
2. How did you address the problem, and which spheres are included?
3. What was the major method used?
4. Major finding(s)
5. Take home message

Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and avoiding general and plural
terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing with abbreviations: only abbreviations firmly established
in the field may be eligible. These keywords will be used for indexing purposes.

Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page of the article. Such
abbreviations that are unavoidable in the abstract must be defined at their first mention there, as well as in the footnote. Ensure
consistency of abbreviations throughout the article.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do not, therefore, include
them on the title page, as a footnote to the title or otherwise. List here those individuals who provided help during the research
(e.g., providing language help, writing assistance or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:.

Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word processors build footnotes
into the text, and this feature may be used. Should this not be the case, indicate the position of footnotes in the text and present
the footnotes themselves separately at the end of the article.

Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Indicate per figure if it is a single, 1.5 or 2-column fitting image.
• For Word submissions only, you may still provide figures and their captions, and tables within a single file at the revision stage.
• Please note that individual figure files larger than 10 MB must be provided in separate source files.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or MS Office files) and with the
correct resolution. If, together with your accepted article, you submit usable color figures then Elsevier will ensure, at no
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additional charge, that these figures will appear in color online (e.g., ScienceDirect and other sites) regardless of whether or not
these illustrations are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please indicate your preference for
color: in print or online only. Further information on the preparation of electronic artwork.

Figure captions
Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure itself) and a description of
the illustration. Keep text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables
Number tables consecutively with Arabic numerals in accordance with their appearance in the text. Type each table
double-spaced on a separate page with a short descriptive title typed directly above and place footnotes to tables below the
table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be sparing in the use of tables and ensure
that the data presented in tables do not duplicate results described elsewhere in the article. Tables should never be included
within the text, because file(s) containing tables are attached separately in the electronic submission system.

Please submit Figures and Tables in separate files in an approved format (TIFF or EPS with the correct resolution for
figures and MS Office files for tables).

References

Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice versa). Any references cited in
the abstract must be given in full. Unpublished results and personal communications are not recommended in the reference list,
but may be mentioned in the text. If these references are included in the reference list they should follow the standard reference
style of the journal and should include a substitution of the publication date with either 'Unpublished results' or 'Personal
communication'. Citation of a reference as 'in press' implies that the item has been accepted for publication.

Reference links
Increased discoverability of research and high quality peer review are ensured by online links to the sources cited. In order to
allow us to create links to abstracting and indexing services, such as Scopus, CrossRef and PubMed, please ensure that data
provided in the references are correct. Please note that incorrect surnames, journal/book titles, publication year and pagination
may prevent link creation. When copying references, please be careful as they may already contain errors. Use of the DOI is
highly encouraged.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any further information, if
known (DOI, author names, dates, reference to a source publication, etc.), should also be given. Web references can be listed
separately (e.g., after the reference list) under a different heading if desired, or can be included in the reference list.

Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them in your text and including
a data reference in your Reference List. Data references should include the following elements: author name(s), dataset title,
data repository, version (where available), year, and global persistent identifier. Add [dataset] immediately before the reference
so we can properly identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in the text) to other articles in
the same Special Issue.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference management software
products. These include all products that support Citation Style Language styles, such as Mendeley. Using citation plug-ins
from these products, authors only need to select the appropriate journal template when preparing their article, after which
citations and bibliographies will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use reference management
software, please ensure that you remove all field codes before submitting the electronic manuscript. More information on how to
remove field codes from different reference management software.

Reference formatting
There are no strict requirements on reference formatting at submission. References can be in any style or format as long as the
style is consistent. Where applicable, author(s) name(s), journal title/book title, chapter title/article title, year of publication,
volume number/book chapter and the article number or pagination must be present. Use of DOI is highly encouraged. The
reference style used by the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references yourself they should be
arranged according to the following examples:

Reference style
Text: All citations in the text should refer to:
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1. Single author: the author's name (without initials, unless there is ambiguity) and the year of publication;
2. Two authors: both authors' names and the year of publication;
3. Three or more authors: first author's name followed by 'et al.' and the year of publication.
Citations may be made directly (or parenthetically). Groups of references can be listed either first alphabetically, then
chronologically, or vice versa.
Examples: 'as demonstrated (Allan, 2000a, 2000b, 1999; Allan and Jones, 1999)…. Or, as demonstrated (Jones, 1999; Allan,
2000)… Kramer et al. (2010) have recently shown …'
List: References should be arranged first alphabetically and then further sorted chronologically if necessary. More than one
reference from the same author(s) in the same year must be identified by the letters 'a', 'b', 'c', etc., placed after the year of
publication.
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Appendix H: Electronic Search History
(Conducted 3rd November 2021)

PubMed

1."Weather"[Mesh]
2."Extreme Weather"[Mesh]
3."Climatic Processes"[Mesh]
4. "Disasters"[Mesh]
5. Text Word Field: avalanche OR avalanches OR climate change OR cyclone OR cyclones OR cyclonic OR
drought OR droughts OR El Nina OR La Nina OR El Nino OR El Nino-southern oscillation OR extreme cold OR
extreme heat OR extreme precipitation OR extreme temperature OR flood OR floods OR flooding OR global
warming OR heat wave OR heatwave OR heavy precipitation OR heavy rain OR heavy rainfall OR hurricane OR
hurricanes OR landslide OR landslides OR mudslide OR mudslides OR natural disasters OR storm OR storms
OR tornado OR tornadoes OR wildfires OR weather OR weather-driven
6. 1 OR 2 OR 3 OR 4 OR 5
7."Mental Health"[Mesh]
8."Mental Disorders"[Mesh]
9."Adaptation, Psychological"[Mesh]
10."Violence"[Mesh]
11. Text Word Field: alcoholism OR alcohol abuse OR anxiety OR assault OR attachment disorders OR cognition
OR cognitive OR coping OR depression OR depressive OR drug abuse OR drug use OR emotion OR emotions
OR emotional OR mental OR mental illness OR mood OR pathological OR phobias OR post-traumatic OR
posttraumatic OR PTSD OR psychological OR psychology OR psychosocial OR sleep disorders OR stress OR
substance abuse OR substance use OR suicide OR suicidal OR temperament OR traumatic OR violence
12. 7 OR 8 OR 9 OR 10 OR 11
13. “Africa”[Mesh]
14. Text Word Field: Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo Verde” OR
Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central Africa” OR "Central African
Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of Congo" OR Djibouti
OR “Eastern Africa” OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR
Guinea-Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho OR Liberia OR Madagascar OR Malawi
OR Mali OR Mauritania OR Mauritius OR Mayotte OR Mozambique OR Namibia OR Niger OR Nigeria OR
Principe OR Reunion OR Rwanda OR “Sao Tome” OR Senegal OR Seychelles OR “Sierra Leone” OR “Saint
Helena” OR Somalia OR  “St Helena” OR “South Africa” OR “Southern Africa” OR "Sub-Saharan Africa" OR
Sudan OR Swaziland OR Tanzania OR Togo OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire
OR Zambia OR Zimbabwe
15. 13 OR 14
16. 6 AND 12 AND 15 (1,491 results)
17. Filter by date, 2008 - 2021 (975 results)
18. Filter by language, English (953 results)

Search: (((((("Weather"[Mesh]) OR ("Extreme Weather"[Mesh])) OR ("Climatic Processes"[Mesh])) OR
("Disasters"[Mesh])) OR (avalanche[Text Word] OR avalanches[Text Word] OR climate change[Text Word] OR
cyclone[Text Word] OR cyclones[Text Word] OR cyclonic[Text Word] OR drought[Text Word] OR droughts[Text
Word] OR El Nina[Text Word] OR La Nina[Text Word] OR El Nino[Text Word] OR El Nino-southern oscillation[Text
Word] OR extreme cold[Text Word] OR extreme heat[Text Word] OR extreme precipitation[Text Word] OR
extreme temperature[Text Word] OR flood[Text Word] OR floods[Text Word] OR flooding[Text Word] OR global
warming[Text Word] OR heat wave[Text Word] OR heatwave[Text Word] OR heavy precipitation[Text Word] OR
heavy rain[Text Word] OR heavy rainfall[Text Word] OR hurricane[Text Word] OR hurricanes[Text Word] OR
landslide[Text Word] OR landslides[Text Word] OR mudslide[Text Word] OR mudslides[Text Word] OR natural
disasters[Text Word] OR storm[Text Word] OR storms[Text Word] OR tornado[Text Word] OR tornadoes[Text
Word] OR wildfires[Text Word] OR weather[Text Word] OR weather-driven[Text Word])) AND ((((("Mental
Health"[Mesh]) OR ("Mental Disorders"[Mesh])) OR ("Adaptation, Psychological"[Mesh])) OR ("Violence"[Mesh]))
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OR (alcoholism[Text Word] OR alcohol abuse[Text Word] OR anxiety[Text Word] OR assault[Text Word] OR
attachment disorders[Text Word] OR cognition[Text Word] OR cognitive[Text Word] OR coping[Text Word] OR
depression[Text Word] OR depressive[Text Word] OR drug abuse[Text Word] OR drug use[Text Word] OR
emotion[Text Word] OR emotions[Text Word] OR emotional[Text Word] OR mental[Text Word] OR mental
illness[Text Word] OR mood[Text Word] OR pathological[Text Word] OR phobias[Text Word] OR
post-traumatic[Text Word] OR posttraumatic[Text Word] OR PTSD[Text Word] OR psychological[Text Word] OR
psychology[Text Word] OR psychosocial[Text Word] OR sleep disorders[Text Word] OR stress[Text Word] OR
substance abuse[Text Word] OR substance use[Text Word] OR suicide[Text Word] OR suicidal[Text Word] OR
temperament[Text Word] OR traumatic[Text Word] OR violence[Text Word]))) AND (("Africa"[Mesh]) OR
(Angola[Text Word] OR Benin[Text Word] OR Botswana[Text Word] OR "Burkina Faso"[Text Word] OR
Burundi[Text Word] OR "Cabo Verde"[Text Word] OR Cameroon[Text Word] OR Cameroun[Text Word] OR
"Canary Islands"[Text Word] OR "Cape Verde"[Text Word] OR "Central Africa"[Text Word] OR "Central African
Republic"[Text Word] OR Chad[Text Word] OR Comoros[Text Word] OR Congo[Text Word] OR "Cote
d'Ivoire"[Text Word] OR "Democratic Republic of Congo"[Text Word] OR Djibouti[Text Word] OR "Eastern
Africa"[Text Word] OR Eritrea[Text Word] OR eSwatini[Text Word] OR Ethiopia[Text Word] OR Gabon[Text Word]
OR Gambia[Text Word] OR Ghana[Text Word] OR Guinea[Text Word] OR Guinea-Bissau[Text Word] OR "Ivory
Coast"[Text Word] OR Jamahiriya[Text Word] OR Kenya[Text Word] OR Lesotho[Text Word] OR Liberia[Text
Word] OR Madagascar[Text Word] OR Malawi[Text Word] OR Mali[Text Word] OR Mauritania[Text Word] OR
Mauritius[Text Word] OR Mayotte[Text Word] OR Mozambique[Text Word] OR Namibia[Text Word] OR Niger[Text
Word] OR Nigeria[Text Word] OR Principe[Text Word] OR Reunion[Text Word] OR Rwanda[Text Word] OR "Sao
Tome"[Text Word] OR Senegal[Text Word] OR Seychelles[Text Word] OR "Sierra Leone"[Text Word] OR "Saint
Helena"[Text Word] OR Somalia[Text Word] OR "St Helena"[Text Word] OR "South Africa"[Text Word] OR
"Southern Africa"[Text Word] OR "Sub-Saharan Africa"[Text Word] OR Sudan[Text Word] OR Swaziland[Text
Word] OR Tanzania[Text Word] OR Togo[Text Word] OR Uganda[Text Word] OR " Western Africa"[Text Word] OR
"Western Sahara"[Text Word] OR Zaire[Text Word] OR Zambia[Text Word] OR Zimbabwe[Text Word])) Filters:
English, from 2008 - 2021

Academic Search premier (EBSCO)

1.  avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El Nino” OR “El
Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme precipitation” OR
“extreme temperature” OR flood* OR “global warming” OR “heat wave” OR heatwave* OR “heavy
precipitation” OR “heavy rain*” OR hurricane* OR landslide* OR mudslide* OR “natural disaster*” OR
storm* OR tornado* OR wildfires OR weather
2. “alcohol use” OR “alcohol abuse” OR anxiety OR assault OR “attachment disorder*” OR cognit* OR
coping OR depression OR depressive OR “drug abuse” OR “drug use” OR emotion* OR mental OR
“mental illness” OR mood OR “pathological psychology” OR phobias OR post-traumatic OR
posttraumatic OR PTSD OR psycholog* OR psychosocial OR “sleep disorder*” OR stress OR
“substance abuse” OR “substance use” OR suicid* OR temperament OR traumatic OR violen*
3. Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo Verde” OR
Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central Africa” OR "Central
African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of
Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia
OR Ghana OR Guinea OR Guinea-Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho
OR Liberia OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR
Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR “Sao
Tome” OR Senegal OR Seychelles OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena”
OR “South Africa” OR “Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR
Tanzania OR Togo OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR Zambia OR
Zimbabwe
4. 1 AND 2 AND 3 (3,515 results)
5. Filter by date, 2008-2021 (3057 results)
6. Filter by language, English (2995 results)
7. Filter by type, peer-reviewed journal articles (2828 results)
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Africa-Wide Information (EBSCO)

1. avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El Nino” OR “El
Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme precipitation” OR
“extreme temperature” OR flood* OR “global warming” OR “heat wave” OR heatwave* OR “heavy
precipitation” OR “heavy rain*” OR hurricane* OR landslide* OR mudslide* OR “natural disaster*” OR
storm* OR tornado* OR wildfires OR weather
2. “alcohol use” OR “alcohol abuse” OR anxiety OR assault OR “attachment disorder*” OR cognit* OR
coping OR depression OR depressive OR “drug abuse” OR “drug use” OR emotion* OR mental OR
“mental illness” OR mood OR “pathological psychology” OR phobias OR post-traumatic OR
posttraumatic OR PTSD OR psycholog* OR psychosocial OR “sleep disorder*” OR stress OR
“substance abuse” OR “substance use” OR suicid* OR temperament OR traumatic OR violen*
3. Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo Verde” OR
Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central Africa” OR "Central
African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of
Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia
OR Ghana OR Guinea OR Guinea-Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho
OR Liberia OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR
Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR “Sao
Tome” OR Senegal OR Seychelles OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena”
OR “South Africa” OR “Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR
Tanzania OR Togo OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR Zambia OR
Zimbabwe
4. 1 AND 2 AND 3 (5,182 results)
5. Filter by date, 2008-2021 (1,904 results)
6. Filter by language, English (1,766 results)
7. Filter by type, peer-reviewed journal articles (0 results) - *Step 7 excluded

CINAHL (EBSCO)

1. avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El Nino” OR “El
Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme precipitation” OR
“extreme temperature” OR flood* OR “global warming” OR “heat wave” OR heatwave* OR “heavy
precipitation” OR “heavy rain*” OR hurricane* OR landslide* OR mudslide* OR “natural disaster*” OR
storm* OR tornado* OR wildfires OR weather
2. “alcohol use” OR “alcohol abuse” OR anxiety OR assault OR “attachment disorder*” OR cognit* OR
coping OR depression OR depressive OR “drug abuse” OR “drug use” OR emotion* OR mental OR
“mental illness” OR mood OR “pathological psychology” OR phobias OR post-traumatic OR
posttraumatic OR PTSD OR psycholog* OR psychosocial OR “sleep disorder*” OR stress OR
“substance abuse” OR “substance use” OR suicid* OR temperament OR traumatic OR violen*
3. Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo Verde” OR
Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central Africa” OR "Central
African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of
Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia
OR Ghana OR Guinea OR Guinea-Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho
OR Liberia OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR
Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR “Sao
Tome” OR Senegal OR Seychelles OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena”
OR “South Africa” OR “Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR
Tanzania OR Togo OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR Zambia OR
Zimbabwe
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4. 1 AND 2 AND 3 (180 results)
5. Filter by date, 2008-2021 (153 results)
6. Filter by language, English (153 results)
7. Filter by type, peer-reviewed journal articles (*Filter not shown in search history) (143 results)

Health Sources: Nursing/Academic Edition (EBSCO)

1. avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El Nino” OR “El
Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme precipitation” OR
“extreme temperature” OR flood* OR “global warming” OR “heat wave” OR heatwave* OR “heavy
precipitation” OR “heavy rain*” OR hurricane* OR landslide* OR mudslide* OR “natural disaster*” OR
storm* OR tornado* OR wildfires OR weather
2. “alcohol use” OR “alcohol abuse” OR anxiety OR assault OR “attachment disorder*” OR cognit* OR
coping OR depression OR depressive OR “drug abuse” OR “drug use” OR emotion* OR mental OR
“mental illness” OR mood OR “pathological psychology” OR phobias OR post-traumatic OR
posttraumatic OR PTSD OR psycholog* OR psychosocial OR “sleep disorder*” OR stress OR
“substance abuse” OR “substance use” OR suicid* OR temperament OR traumatic OR violen*
3. Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo Verde” OR
Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central Africa” OR "Central
African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of
Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia
OR Ghana OR Guinea OR Guinea-Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho
OR Liberia OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR
Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR “Sao
Tome” OR Senegal OR Seychelles OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena”
OR “South Africa” OR “Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR
Tanzania OR Togo OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR Zambia OR
Zimbabwe
4. 1 AND 2 AND 3 (149 results)
5. Filter by date, 2008-2021 (121 results)
6. Filter by language, English (121 results)

PsychArticles (EBSCO)

1.  avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El Nino” OR “El
Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme precipitation” OR
“extreme temperature” OR flood* OR “global warming” OR “heat wave” OR heatwave* OR “heavy
precipitation” OR “heavy rain*” OR hurricane* OR landslide* OR mudslide* OR “natural disaster*” OR
storm* OR tornado* OR wildfires OR weather
2. “alcohol use” OR “alcohol abuse” OR anxiety OR assault OR “attachment disorder*” OR cognit* OR
coping OR depression OR depressive OR “drug abuse” OR “drug use” OR emotion* OR mental OR
“mental illness” OR mood OR “pathological psychology” OR phobias OR post-traumatic OR
posttraumatic OR PTSD OR psycholog* OR psychosocial OR “sleep disorder*” OR stress OR
“substance abuse” OR “substance use” OR suicid* OR temperament OR traumatic OR violen*
3. Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo Verde” OR
Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central Africa” OR "Central
African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of
Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia
OR Ghana OR Guinea OR Guinea-Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho
OR Liberia OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR
Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR “Sao
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Tome” OR Senegal OR Seychelles OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena”
OR “South Africa” OR “Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR
Tanzania OR Togo OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR Zambia OR
Zimbabwe
4. 1 AND 2 AND 3 (19 results)
5. Filter by date, 2008-2021 (14 results)
6. Filter by language, English (14 results)
7. Filter by type, peer-reviewed journal articles (14 results)

PsychInfo (EBSCO)

1.  avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El Nino” OR “El
Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme precipitation” OR
“extreme temperature” OR flood* OR “global warming” OR “heat wave” OR heatwave* OR “heavy
precipitation” OR “heavy rain*” OR hurricane* OR landslide* OR mudslide* OR “natural disaster*” OR
storm* OR tornado* OR wildfires OR weather
2. “alcohol use” OR “alcohol abuse” OR anxiety OR assault OR “attachment disorder*” OR cognit* OR
coping OR depression OR depressive OR “drug abuse” OR “drug use” OR emotion* OR mental OR
“mental illness” OR mood OR “pathological psychology” OR phobias OR post-traumatic OR
posttraumatic OR PTSD OR psycholog* OR psychosocial OR “sleep disorder*” OR stress OR
“substance abuse” OR “substance use” OR suicid* OR temperament OR traumatic OR violen*
3. Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo Verde” OR
Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central Africa” OR "Central
African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of
Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia
OR Ghana OR Guinea OR Guinea-Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho
OR Liberia OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR
Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR “Sao
Tome” OR Senegal OR Seychelles OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena”
OR “South Africa” OR “Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR
Tanzania OR Togo OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR Zambia OR
Zimbabwe
4. 1 AND 2 AND 3 (121 results) (actual search 453)
5. Filter by date, 2008-2021 (16 results) (actual search 348)
6. Filter by language, English (16) (actual 342)
7. Filter by type, peer-reviewed journal articles (16) ***** Excluded books (actual search 287)

Scopus

( TITLE-ABS-KEY ( avalanche*  OR  "climate change"  OR  cyclon*  OR  drought*  OR  "La Nina"  OR  "El Nino"
OR  "El Nino-southern oscillation"  OR  "extreme cold"  OR  "extreme heat"  OR  "extreme precipitation"  OR
"extreme temperature"  OR  flood*  OR  "global warming"  OR  "heat wave"  OR  heatwave*  OR  "heavy
precipitation"  OR  "heavy rain*"  OR  "global warming"  OR  hurricane*  OR  landslide*  OR  mudslide*  OR
"natural disaster*"  OR  storm*  OR  tornado*  OR  wildfire*  OR  weather ) )  AND  ( TITLE-ABS-KEY ( "alcohol
use*"  OR  "alcohol abuse"  OR  anxiety  OR  assault  OR  "attachment disorder*"  OR  cognit*  OR  coping  OR
depression  OR  depressive  OR  "drug use"  OR  "drug abuse"  OR  emotion*  OR  mental  OR  "mental illness"
OR  mood  OR  "pathological psychology"  OR  phobias  OR  post-traumatic  OR  posttraumatic  OR  ptsd  OR
psycholog*  OR  psychosocial  OR  "sleep disorder*"  OR  stress  OR  "substance abuse"  OR  "substance use"
OR  suicid*  OR  temperament  OR  traumatic  OR  violen* ) )  AND  ( TITLE-ABS-KEY ( africa  OR  angola  OR
benin  OR  botswana  OR  "Burkina Faso"  OR  burundi  OR  "Cabo Verde"  OR  cameroon  OR  cameroun  OR
"Canary Islands"  OR  "Cape Verde"  OR  "Central Africa"  OR  "Central African Republic"  OR  chad  OR
comoros  OR  congo  OR  "Cote d'Ivoire"  OR  "Democratic Republic of Congo"  OR  djibouti  OR  "Eastern
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Africa"  OR  eritrea  OR  eswatini  OR  ethiopia  OR  gabon  OR  gambia  OR  ghana  OR  guinea  OR
guinea-bissau  OR  "Ivory Coast"  OR  jamahiriya  OR  kenya  OR  lesotho  OR  liberia  OR  madagascar  OR
malawi  OR  mali  OR  mauritania  OR  mauritius  OR  mayotte  OR  mozambique  OR  namibia  OR  niger  OR
nigeria  OR  principe  OR  reunion  OR  rwanda  OR  "Sao Tome"  OR  senegal  OR  seychelles  OR  "Sierra
Leone"  OR  "Saint Helena"  OR  somalia  OR  "St Helena"  OR  "South Africa"  OR  "Southern Africa"  OR
"Sub-Saharan Africa"  OR  sudan  OR  swaziland  OR  tanzania  OR  togo  OR  uganda  OR  " Western Africa"
OR  "Western Sahara"  OR  zaire  OR  zambia  OR  zimbabwe ) )  AND  ( LIMIT-TO ( PUBYEAR ,  2021 )  OR
LIMIT-TO ( PUBYEAR ,  2020 )  OR  LIMIT-TO ( PUBYEAR ,  2019 )  OR  LIMIT-TO ( PUBYEAR ,  2018 )  OR
LIMIT-TO ( PUBYEAR ,  2017 )  OR  LIMIT-TO ( PUBYEAR ,  2016 )  OR  LIMIT-TO ( PUBYEAR ,  2015 )  OR
LIMIT-TO ( PUBYEAR ,  2014 )  OR  LIMIT-TO ( PUBYEAR ,  2013 )  OR  LIMIT-TO ( PUBYEAR ,  2012 )  OR
LIMIT-TO ( PUBYEAR ,  2011 )  OR  LIMIT-TO ( PUBYEAR ,  2010 )  OR  LIMIT-TO ( PUBYEAR ,  2009 )  OR
LIMIT-TO ( PUBYEAR ,  2008 ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" ) )  AND  ( EXCLUDE ( DOCTYPE ,
"ch" )  OR  EXCLUDE ( DOCTYPE ,  "bk" ) )

Web of Science Core Collection (WEB OF SCIENCE)

1. Title: avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El Nino”
OR “El Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme
precipitation” OR “extreme temperature” OR flood* OR “global warming” OR “heat wave” OR
heatwave* OR “heavy precipitation” OR “heavy rain*” OR “global warming” OR hurricane* OR
landslide* OR mudslide* OR “natural disaster*” OR storm* OR tornado* OR wildfire* OR
weather

2. Abstract: avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El
Nino” OR “El Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme
precipitation” OR “extreme temperature” OR flood* OR “global warming” OR “heat wave” OR
heatwave* OR “heavy precipitation” OR “heavy rain*” OR “global warming” OR hurricane* OR
landslide* OR mudslide* OR “natural disaster*” OR storm* OR tornado* OR wildfire* OR
weather

3. #1 OR #2
4. Title: “alcohol use*” OR “alcohol abuse” OR anxiety OR assault OR “attachment disorder*”

OR cognit* OR coping OR depression OR depressive OR “drug use” OR “drug abuse” OR
emotion* OR mental OR “mental illness” OR mood OR “pathological psychology” OR phobias
OR post-traumatic OR posttraumatic OR PTSD OR psycholog* OR psychosocial OR “sleep
disorder*” OR stress OR “substance abuse” OR “substance use” OR suicid* OR temperament
OR traumatic OR violen*

5. Abstract: “alcohol use*” OR “alcohol abuse” OR anxiety OR assault OR “attachment
disorder*” OR cognit* OR coping OR depression OR depressive OR “drug use” OR “drug
abuse” OR emotion* OR mental OR “mental illness” OR mood OR “pathological psychology”
OR phobias OR post-traumatic OR posttraumatic OR PTSD OR psycholog* OR psychosocial
OR “sleep disorder*” OR stress OR “substance abuse” OR “substance use” OR suicid* OR
temperament OR traumatic OR violen*

6. #4 OR #5
7. Title: Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo

Verde” OR Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central
Africa” OR "Central African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire"
OR "Democratic Republic of Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR eSwatini
OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR Guinea-Bissau OR "Ivory
Coast" OR Jamahiriya OR Kenya OR Lesotho OR Liberia OR Madagascar OR Malawi OR
Mali OR Mauritania OR Mauritius OR Mayotte OR Mozambique OR Namibia OR Niger OR
Nigeria OR Principe OR Reunion OR Rwanda OR “Sao Tome” OR Senegal OR Seychelles
OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena” OR “South Africa” OR
“Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR Tanzania OR Togo
OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR Zambia OR Zimbabwe
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8. Abstract: Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR
“Cabo Verde” OR Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR
“Central Africa” OR "Central African Republic" OR Chad OR Comoros OR Congo OR "Cote
d'Ivoire" OR "Democratic Republic of Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR
eSwatini OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR Guinea-Bissau OR
"Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho OR Liberia OR Madagascar OR Malawi
OR Mali OR Mauritania OR Mauritius OR Mayotte OR Mozambique OR Namibia OR Niger
OR Nigeria OR Principe OR Reunion OR Rwanda OR “Sao Tome” OR Senegal OR
Seychelles OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena” OR “South
Africa” OR “Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR
Tanzania OR Togo OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR
Zambia OR Zimbabwe

9. #7 OR #8
10. #3 AND #6 AND #9 ( 3,144 results)
11. Filter by year 2008-2021 (2,585 results)
12. Filter by language ( 2,566)

Scielo (WEB OF SCIENCE)

1. Topic: avalanche* OR “climate change” OR cyclon* OR drought* OR “La Nina” OR “El Nino”
OR “El Nino-southern oscillation” OR “extreme cold” OR “extreme heat” OR “extreme
precipitation” OR “extreme temperature” OR flood* OR “global warming” OR “heat wave” OR
heatwave* OR “heavy precipitation” OR “heavy rain*” OR “global warming” OR hurricane* OR
landslide* OR mudslide* OR “natural disaster*” OR storm* OR tornado* OR wildfire* OR
weather

2. Topic: “alcohol use*” OR “alcohol abuse” OR anxiety OR assault OR “attachment disorder*”
OR cognit* OR coping OR depression OR depressive OR “drug use” OR “drug abuse” OR
emotion* OR mental OR “mental illness” OR mood OR “pathological psychology” OR phobias
OR post-traumatic OR posttraumatic OR PTSD OR psycholog* OR psychosocial OR “sleep
disorder*” OR stress OR “substance abuse” OR “substance use” OR suicid* OR temperament
OR traumatic OR violen*

3. Topic: Africa OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR “Cabo
Verde” OR Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR “Central
Africa” OR "Central African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire"
OR "Democratic Republic of Congo" OR Djibouti OR “Eastern Africa” OR Eritrea OR eSwatini
OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR Guinea-Bissau OR "Ivory
Coast" OR Jamahiriya OR Kenya OR Lesotho OR Liberia OR Madagascar OR Malawi OR
Mali OR Mauritania OR Mauritius OR Mayotte OR Mozambique OR Namibia OR Niger OR
Nigeria OR Principe OR Reunion OR Rwanda OR “Sao Tome” OR Senegal OR Seychelles
OR “Sierra Leone” OR “Saint Helena” OR Somalia OR “St Helena” OR “South Africa” OR
“Southern Africa” OR "Sub-Saharan Africa" OR Sudan OR Swaziland OR Tanzania OR Togo
OR Uganda OR “ Western Africa” OR “Western Sahara” OR Zaire OR Zambia OR Zimbabwe

4. #1 AND #2 AND #3 (71 results)
5. Filter by date 2008-2021 (69 results)
6. Filter by language (58 results)

79



Appendix I: Articles Removed Following Full-Text Review

Author(s) name Article Title Reason for
Exclusion

Coleman 24-hour support line for Northern Cape drought victims Wrong study
design

Nazeer, Ahsan CLIMATE CHANGE AND CHILD AND ADOLESCENT MENTAL HEALTH IN ASIA,
MIDDLE EAST, AND NORTH AFRICA REGION: POINTS TO PONDER

Wrong study
design

Filho, W. L.; Al-Amin, A. Q.; Nagy,
G. J.; Azeiteiro, U. M.; Wiesböck,
L.; Ayal, D. Y.; Morgan, E. A.;
Mugabe, P.; Aparicio-Effen, M.;
Fudjumdjum, H.; Jabbour, C. J. C.

A comparative analysis of climate-risk and extreme event-related impacts on well-being
and health: Policy implications

No mental health
outcome

Malla, Ashok; Margoob, Mushtaq;
Iyer, Srividya; Joober, Ridha; Lal,
Shalini; Thara, Rangawsamy;
Mushtaq, Huda; Mansouri, Bilal
Issaoui

A model of mental health care involving trained lay health workers for treatment of major
mental disorders among youth in a conflict-ridden, low-middle income environment: Part
I adaptation and implementation

Wrong setting

Baker, Ria Echteld A phenomenological study of the resettlement experiences and mental health needs of
Somali Bantu refugee women

No EWE
exposure

Gray, B.; Eaton, J.; Christy, J.;
Duncan, J.; Hanna, F.; Kasi, S.

A proactive approach: Examples for integrating disaster risk reduction and mental health
and psychosocial support programming

No EWE
exposure

Owoaje me, T.; Uchendu, Obioma
C.; Ajayi, Tumininu O.; Cadmus,
Eniola O.

A review of the health problems of the internally displaced persons in Africa Wrong study
design

Tlou, Emmanuel R A South African Perspective on Culturally Congruent Mental Health Services No EWE
exposure

Bidassey, Manila Shalin; Wright,
Caradee Yael; Kapwata, Th;
Shirinde, Joyce

A Study Protocol to Determine Heat-Related Health Impacts among Primary
Schoolchildren in South Africa

Wrong study
design

Sleigh, Tom A Violent Prone, Poor People Zone: The Dadaab Refugee Camp and the Eastleigh
neighbourhood of Nairobi have seen an influx of hundreds of thousands of Somalis
seeking a better life—but, as often as not, Kenya can offer them little

Wrong study
design

O'Grady, Kari A.; Orton, James
Douglas; White, Kenneth; Snyder,
Nicole

A way forward for spirituality, resilience, and international social science No mental health
outcome

Torubeli, Victor Ayebami Adjustment and Psychological Well-Being of School- Going Adolescent Flood Victims in
Bayelsa State, Nigeria

No mental health
outcome

Anastario, Michael Philip An analysis of violence victimisation and women's mental and reproductive health in two
internally displaced populations

No EWE
exposure

Chigeza, S. An exploration of older persons' experiences of drought as revealed in indigenous
knowledge practices

No mental health
outcome

Pyszczynski, T.; Kesebir, P. Anxiety buffer disruption theory: a terror management account of posttraumatic stress
disorder

No EWE
exposure

Chilo, D. ASSESSMENT OF SUBSTANCE ABUSE AND ITS ASSOCIATED FACTORS IN
COLLEGES OF AFAR REGIONAL STATE OF ETHIOPIA, 2016

No EWE
exposure

Sorsdahl, K.; Stein, D. J.;
Williams, D. R.; Nock, M. K.

Associations between traumatic events and suicidal behavior in South Africa No EWE
exposure
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Dozio, Elisabetta; Le Roch,
Karine; Bizouerne, Cécile

Baby friendly spaces: an intervention for pregnant and lactating women and their infants
in Cameroon

No EWE
exposure

Epping-Jordan, JoAnne E.; van
Ommeren, Mark; Ashour, Hazem
Nayef; Maramis, Albert; Marini,
Anita; Mohanraj, Andrew; Noori,
Aqila; Rizwan, Humayun; Saeed,
Khalid; Silove, Derrick;
Suveendran, T.; Urbina, Liliana;
Ventevogel, Peter; Saxena,
Shekhar

Beyond the crisis: building back better mental health care in 10 emergency-affected
areas using a longer-term perspective

No EWE
exposure

Epping-Jordan, JoAnne E.; van
Ommeren, Mark; Ashour, Hazem
Nayef; Maramis, Albert; Marini,
Anita; Mohanraj, Andrew; Noori,
Aqila; Rizwan, Humayun; Saeed,
Khalid; Silove, Derrick;
Suveendran, T.; Urbina, Liliana;
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