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In this general literature review, we will explore the impacts and contribution of social
determinants to mental health and resiliency following both natural and man-made
disasters. Natural disasters, such as wildfires, earthquakes, tsunamis, and hurricanes,
as well as man-made disasters, such as civil wars, have been known to inflict significant
damage to the mental health of the victims. In this paper, we mainly explore some
most studied vulnerability and protective social determinant factors such as gender, age,
ethnicity, socials support and socioeconomic status for the mental health and resiliency
in survivors of such disasters. Several other possible factors such as previous trauma,
childhood abuse, family psychiatric history, and subsequent life stress that were explored
by some studies were also discussed. We conducted a literature search in major scientific
databases, using keywords such as: mental health, social determinants, disasters,
wildfires, earthquakes, terrorist attacks, and resilience. We discuss the implications for
public health policy and practice.
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INTRODUCTION

According to the World Health Organization (WHO), mental health is defined as the successful
performance of an individual’s mental capabilities. Mental health is a state of well-being in which
each person realizes their potential, can manage the changes and everyday stresses of life, can work
efficiently and productively, and is capable to contribute to his or her own community (1). Mental
health includes emotional, psychological, and social well-being. It is also essential to recognize that
the absence of a mental disorder does not indicate sound mental health (2, 3).

There has been increased recognition that social and economic circumstances affect people’s
mental health, and that natural and man-made disasters can also impact the resiliency of one’s
mental health. Social determinants include the condition in which people were born, live, and work;
their age; ethnic status, and so on. They include factors such as social-economic status, educational
attainment, neighborhood, and physical environment, employment, social support networks, as
well as access to health care (4), which are in turn determined by a wider amount of forces, such as
macroeconomics, environment, and politics (5).

As large-scale events, disasters are often unexpected (6, 7). They disrupt the normal conditions
of existence, can cause death, trauma, and the destruction of property that can exceed the affected
communities’ capacity to adjustment (8). Each year, disasters affect millions of people worldwide.
Averagely, at least one disaster happens each day around the world, and because of climate change
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and the growing population density, the frequency and impact
of disasters keep staying at a high level (9). In 2017, over 11,000
people died or disappeared due to disasters, while millions were
left homeless. In 2018, more than 13,500 people lost their lives
or went missing from disasters, with damages totaling $165
billion of economic losses (10). In 2019, 11,000 people around
the world perished or were missing in natural and human-made
disasters (11).

Studies usually classify disasters into three different types:
natural disaster, such as earthquake; man-made non-intentional
technological disaster, such as the nuclear accident at Chernobyl;
man-made intentional acts, for example, the mass violence and
terrorism as seen on September 11, 2001 World Trade Center
(WTC) attacks (7, 12). Although the area remains controversial
to study, some research indicates that man-made disasters and
mass violence incidents tend to create greater mental and
psychological impacts on survivors than natural disasters (7, 13).
However, considering the wider picture of human health, it
might be more critical and useful to focus on the traumatic
event’s characteristics, instead of the cause, since different types
of disasters can have many similarities in terms of impact and
outcome. Moreover, like the events in Fukushima, Japan, 2011
demonstrate, some disasters can consist of both natural and
technological disaster, meaning some disasters can be multi-type
(9). Accordingly, in this review paper, we go beyond categorizing
disasters by cause and instead highlight the aspects of the disaster
experience that can be associated with the psychological and
mental health problems of these events.

The psychological consequences of natural and man-made
disasters have been studied intensively in the past 20 years
(14), with research also exploring the mental health impacts
on victims of disasters, such as Hurricane Katrina in 2005,
Hurricane Sandy in 2012, the Fukushima nuclear disaster in
2011, and the terror attack on the World Trade Center in 2001
(15). Studies of traumatic events often indicate that among
people who have been directly affected by disasters and events of
mass violence, a majority of do not develop psychopathological
issue and cope well in the aftermath of disaster (16, 17).
The capacity to continue functioning after encountering a
disaster is common and characteristic of normal coping and
adaptation mechanisms, with the phenomenon becoming known
as “resilience” (18). The American Psychological Association
(APA) defined resilience as the “process of adapting well in the
face of adversity, trauma, tragedy, threats or even significant
sources of stress” (19). However, not everyone can function well
and demonstrate resilience after a traumatic event, with some
survivors experiencing psychological impairments, while a small
number of these develop more serious forms of mental disorder
(7) such as major depression, generalized anxiety, and post-
traumatic stress disorder (PTSD). These extreme outcomes may
last for extended periods following the disaster and may even be
present for the rest of their lives (15).

STUDY AIMS

The growing recognition of mental health issues highlights
the need to develop an understanding of what makes some
people more vulnerable to be negatively impacted by disasters.

A significant amount of study has led to the recognition of
a series of social, physical, and economic factors referred to
as the potential causes of mental health issues after disaster.
In this paper, we review the current state of the field
of disaster-related mental health research, with the aim of
exploring the vulnerability and protective social determinant
factors which impact on the mental health and resiliency in
survivors of disasters. To achieve this aim, we will conduct
a general literature search in major scientific databases using
keywords such as: mental health, social determinants, disasters,
wildfires, earthquakes, terrorist attacks, and resilience, whilst
also describing challenges and limitations to our current
methodologies, thus allowing for suggestions about the direction
of future research.

METHODOLOGY

This general review aims to explore the impacts and
contributions of social determinants to mental health and
resiliency following both natural and man-made disasters. The
review was conducted through a general search of the literature
on Google Scholar, PubMed, PsycINFO, SpringerLink, Taylor
& Francis Online, BioMed Central, and ScienceDirect. Search
terms included social determinants (e.g., gender, age, ethnicity,
social supports, socioeconomic status, etc.) mental health (e.g.,
PTSD, depression, anxiety, resilience, etc.) and disasters (e.g.,
floods, earthquakes, terrorist attacks). We began the review
with an examination of the definitions, origins, and types of
disaster to deepen and clarify the understanding of the main
concepts. We summarized the key findings in literature on the
social determinants and protective factors for mental health
following disasters in a tabular form. We then discussed the
vulnerability and protective social determinant factors such as
gender, age, ethnicity, social support, and socioeconomic status
for the mental health and resiliency in survivors of such disasters
by reference to existing literature. We also discussed several
other possible social determinants that were studied by some
researches. Thereafter, we provided a conceptual framework for
the relationship between social determinants and the resiliency
of mental health problems in the post-disaster period as well as
discuss the policy implications. In the end, we concluded the
review by examining some areas related to this field that may
benefit most from future research and provided a commentary
on the possible research topic for future study.

RESULTS

Table 1 summarize key literature on social determinants and
protective factors for mental health following disasters.

Discussion

Exposure to disasters has been related to various mental
health outcomes (7). As summarized in Table 1, many social
determinants have been used to deduce what kind of people
are more liable to suffer from the adverse effects of traumatic
events and thus more vulnerable to mental health issues (15).
The following section discusses the vulnerability factors and
protective social determinant factors for mental health and
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TABLE 1 | Summary of studies on key social determinants and protective factors for mental health following disasters.

References

Study Aims

Methods

Main Findings

Agyapong et al.
(27, 91)

Agyapong et al.
(26)

Agyapong et al.
(139, 140)

Brewin et al. (29)

Chan et al. (88)

Cherry et al. (59)

Dai et al. (95)

To assess likely prevalence of PTSD in
residents of Fort McMurray 6 months after
a wildfire and to determine the predictors
of likely PTSD in the respondents.

This study describes the changes in the
stress, anxiety, and depression levels of
subscribers to the Text4Hope program
after 6 weeks of exposure to daily
supportive SMS text messages.

This study describes the changes in the
stress, anxiety, and depression levels of
subscribers to the Text4Hope program
after 3rd month of exposure to daily
supportive SMS text messages.

To investigate the risk factors for
posttraumatic stress disorder in
trauma-exposed adults.

To examine the contribution of pre- and
post-disaster social support to short- and
long-term mental health after Hurricanes
Katrina

To examine the effects of Hurricanes
Katrina and Rita on cognitive and
psychosocial functioning in adults 6-14
months after the storms.

To measure the prevalence rate of PTSD
at follow-up and identify predictors of
recovery from the PTSD diagnosis in 2000.

A quantitative cross-sectional survey was
used to collect data through
self-administered paper-based
questionnaires to determine likely PTSD.

Self-administered web-based
questionnaires were used to assess the
demographic and clinical characteristics of
subscribers. Perceived stress, anxiety, and
depression were measured with PSS-10,
GAD-7 scale, and PHQ-9 scale at baseline
and 6th week time points. Moderate or
high perceived stress were assessed using
cutoff scores.

Self-administered web-based
questionnaires were used to assess the
demographic and clinical characteristics of
subscribers. Perceived stress, anxiety, and
depression were measured with PSS-10,
GAD-7 scale, and PHQ-9 scale at baseline
and 3rd month time points. Moderate or
high perceived stress were assessed using
cutoff scores.

Meta-analyses were conducted on 14
separate risk factors for PTSD, and the
moderating effects of various sample and
study characteristics, including
civilian/military status, were examined.

This is a three-wave longitudinal studly,
492 residents in the region affected by
Hurricane Katrina reported levels of
perceived social support and symptoms of
psychological distress prior to the storm
(Wave 1). One year after Hurricane Katrina
(Wave 2), they reported levels of exposure,
perceived social support, and symptoms
of psychological distress and
posttraumatic stress. The latter three
variables were assessed again 4 years
after the hurricane (Wave 3).

Participants were recruited from the
Louisiana Healthy Aging Study (LHAS).
Most were assessed during the immediate
impact period and retested for this study.

PTSD at follow-up was reassessed using
the PTSD Checklist-Civilian version.
Information on demographics,
trauma-related stressors, and coping style
were collected through face-to-face
interviews. Logistic regression was used
for data analyses.

Support from family/friends following wildfires
may be protective against likely PTSD,

A prior diagnosis of an anxiety disorder
significantly increased risk for

developing PTSD

At the 6-week time point, there were
statistically significant reductions in mean
scores on the PSS-10 and GAD-7 scales but
not on the PHQ-9 scale.

There were statistically significant reductions
in the prevalence rates of moderate or high
stress and likely generalized anxiety disorder
but not likely major depressive disorder for
the group that completed both the baseline
and 6-week assessments. The largest
reductions in mean scores and prevalence
rates were for anxiety (18.7 and

13.5%, respectively).

After 3 months of using Text4Hope,
subscribers’ self-reports revealed significant
(p< 0.001) mean score reductions compared
with baseline on: the GAD-7 by 22.7%,
PHQ-9 by 10.3%, and PSS-10 scores by
5.7%.

Reductions in inferred prevalence rates for
moderate to high symptoms were also
observed, with anxiety demonstrating the
largest reduction (15.7%).

Gender, age at trauma, and race predicted
PTSD in some populations.

Education, previous trauma, and general
childhood  adversity predicted PTSD
consistently.

Psychiatric history, reported childhood
abuse, and family psychiatric history that had
more uniform predictive effects

Pre-Katrina support predicts psychological
outcomes by reducing hurricane exposure.
Post-Katrina social support predicts later
psychological distress but not posttraumatic
stress.

Four years after Katrina, perceived social
support remains lower than baseline.

Middle-aged adults reported more
storm-related stressors and greater levels of
stress than the two older groups at both
waves of testing.

Individuals who had lost relatives, suffered
from bodily injury, had a low level of social
support, or had a negative coping style were
less likely to recover from PTSD.

(Continued)
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TABLE 1 | Continued

References

Study Aims

Methods

Main Findings

Galea et al. (13)

Green et al. (52)

Hall et al. (96)

Irmansyah et al.
@1)

Johnson et al. (98)

Kessler et al. (67)

To comprehensively and systematically
assessing the epidemiologic evidence
about PTSD after disasters.

To investigate how age, gender and
parental functioning effects PTSD
symptoms on Children after disaster.

To evaluate if baseline psychological
distress symptoms and changes in these
symptoms were associated with changes
in social resources 5 months later among
treatment-seeking torture survivors
residing in Kurdistan, Iraq.

To exploring the effect on mental health of
direct exposure to the tsunami.

This study is a longitudinal course of
psychiatric sequelae of a mass shooting
incident at a courthouse.

To get a comprehensive understanding
about the PTSD on the general population
through National Comorbidity Survey.

This is a systematic review. It limited this
review to studies conducted between

1980, when PTSD was first codified as a
disorder in the DSM, DSM-III, and 20083.

179 children aged 2-15 who were
exposed to the Buffalo Creek dam
collapse in 1972 were rated for PTSD
symptoms 2 years after the disaster. Age
and gender effects and the impact of the
level of exposure and parental functioning
were examined according to a conceptual
model addressing factors contributing to
adaptation to a traumatic event.

This longitudinal study used the Hopkins
Symptom Checklist-25, Harvard Trauma
Questionnaire, and a traumatic grief
measure to collect information; Locally
derived scales were used to measure
perceived social support related
measures. Multinomial logistic regression
models assessed the association between
symptoms and loss or gain in social
resources.

Questionnaire was collected information
from 783 people aged 15 years in
tsunami-affected areas of Aceh and Nias.
Group comparisons, contrasting
responses Internally Displaced Persons
and non-IDPs, were by chi-square for
frequency data and t-tests for ordinal or
continuous data. Hierarchical multiple
linear regression analyses were performed
to examine the relative contributions to
psychopathology of demographic
variables and measures of exposure,
impact and resilience.

Participants were interviewed 6-8 weeks
after the incident and followed up 1 year
and 3 years later. DIS/DS was used to
collected data. Chi-square analyses,
McNemar tests, T-tests and Multiple
regression analysis were applied to do
data analysis.

Modified versions of the DSM-III-R PTSD
module from the Diagnostic Interview
Schedule and of the Composite
International Diagnostic Interview were
administered to a representative national
sample of 5,877 persons aged 15-54
years in the part Il subsample of the
National Comorbidity Survey.

Most studies have focused on adults who
were direct victims of the disaster.

Women has consistently been shown to be
more likely to get PTSD after disasters.

A history of prior traumas has been
associated with PTSD onset across multiple
studies, as has low social support and
having poor relationships with family
members and coworkers.

Fewer PTSD symptoms were found in the
youngest age group.

Higher symptom levels for girls than boys.
Life threat, gender, parental
psychopathology, and an irritable and/or
depressed family atmosphere all contributed
to the prediction of PTSD symptomatology in
the children.

e Higher mental health symptoms have a
correlation with decreased social support.
The decline of social contact was associated
with increased anxiety and PTSD symptoms.
Gaining social contact was related to
decreasing depression and PTSD symptoms

¢ High rates of psychopathology were recorded
in the overall sample, particularly in those who
experienced more substantial post-disaster
changes in life circumstances.

Higher Self-Reporting Questionnaire scores
were observed among women, those with
lower education, those with diminished
resilience beliefs, those experiencing high
scores on disaster impact, those
experiencing direct exposures to the disaster

Pre-existing psychopathology was a strong
indicator of those at risk for a post
disaster disorder

The estimated lifetime prevalence of PTSD is
7.8%.

Prevalence is elevated among women and the
previously married.

The traumas most commonly associated with
PTSD are combat exposure and witnessing
among men and rape and sexual molestation
among women.

More than one third of people with an index
episode of PTSD fail to recover even after
many years.

(Continued)
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TABLE 1 | Continued

References Study Aims Methods Main Findings
Neria et al. (6) To systematically assess the evidence A systematic search was performed. o Post-disaster PTSD is associated with a
about PTSD following exposure to Eligible studies for this review included range of correlates including
disasters. reports based on the DSM criteria of PTSD sociodemographic and background factors,
symptoms. The timeframe for inclusion of event exposure characteristics, social
reports in this review is from 1980 and support factors and personality traits.
February 2007 when the literature search
for this examination was terminated.
North et al. (30) To understand the coping, functioning and The participants were the 181 firefighters ® Functional impairment was uncommon (15%)

Orui et al. (43)

Perilla et al. (62)

Rafiey et al. (58)

Sasaki et al. (86)

Subaiya et al. (121)

Tortella-Feliu et al.
28

adjustment of rescue workers after the
Oklahoma City Bombing.

To determine whether the tsunami disaster
following the Great East Japan Earthquake
has influenced the national suicide rates.

To investigate how natural disasters affect
the mental health of people with different
ethnicity

To compare positive mental health
between elderly and young earthquake
survivors.

To examine whether pre-disaster social
support functions can mitigate
post-disaster depressive symptoms
among older survivors of the 2011 Great
East Japan earthquake and tsunami.

To evaluate the association between
socioeconomic status (SES) and storm
recovery.

To identify what factors may be associated
with increased or decreased risk for PTSD

who served first as rescue workers. Pre
and post disaster psychiatric diagnoses
were assessed with the DIS for DSM-III-R.
The Disaster Supplement 9 elicited
additional information in open-ended
questions. Chi-square tests, Fisher’s exact
tests and Wilcoxon tests were performed
for data analysis.

The time-series analysis and the Poisson
distribution test were used to compare
suicide rates in the tsunami
disaster-stricken areas to national
averages

404 residents of southern Florida were
interviewed 6 months after Hurricane
Andrew. The sample was composed of
equal numbers of Hispanics, non-Hispanic
blacks, and Caucasians. 30-item Revised
Civilian Mississippi Scale were used to
assess posttraumatic stress.

Data of the 324 earthquake survivors were
obtained from a population-based
cross-sectional survey conducted in Iran,
2015. The long-term effect of earthquake
was assessed using the Mental Health
Continuum-Short Form questionnaire. A
one-way multivariate analysis of
covariance (MANCOVA) using SPSS
(version 22) was used in data analysis.

This study was a part of the Japan
Gerontological Evaluation Study, which
began in 2010 as a nationwide,
population-based, prospective cohort
study investigating the predictors of
physical and psychological health in
community-dwelling Japanese older
adults. In the present longitudinal study,
the study used panel data from two waves
of the JAGES survey.

The study conducted a cross-sectional
survey within the Rockaways 3 weeks
after the hurricane made landfall to elicit
information regarding basic utilities, food
access, health, relief-effort opinions, and
SES. It used a modified cluster sampling
method to select households with a goal
of 7-10 surveys per cluster.

Researchers conducted an umbrella
review of systematic reviews and
meta-analyses of risk/protective factors for
PTSD and assessed and graded the
evidence of the association between each
factor and PTSD.

in firefighters without PTSD but common
(83%) in those with this diagnosis

The only aspect of interpersonal functioning
manifesting significant problems after the
bombing was marital disruption.

Among these firefighters nearly 50% rates of
lifetime and 25% rates of current alcohol

use disorder

In tsunami disaster-stricken areas, male
suicide rates were significantly lower than the
national average at the beginning and started
to increase after 2 years. But not for female.

Ethnic groups differed strongly in the
prevalence of PTSD

Caucasian disaster victims showed the
lowest rate (15%), Spanish-preferring Latinos
showed the highest rate (38%), and African
Americans showed a rate (23%) between

these two extremes.

Elderly earthquake survivors showing a
higher level of positive mental health
compared with their younger counterparts in
the wake of natural disasters suggest that
advancing per se does not contribute to
increasing vulnerability.

Participants who gave and received
emotional and instrumental support before
the disaster were significantly less likely to
develop depressive symptoms after the
disaster compared to those without support

Lower-income households were more likely
to worry about food than higher-income
households.

A post-storm trend also existed among the
lower-income group toward

psychological disturbances.

Being female or being indigenous people of
the Americas; history of physical disease and
family history of psychiatric disorder, and
cumulative exposure to potentially traumatic
experiences, trauma severity, and being
trapped during an earthquake, showed
convincing evidence of an association

with PTSD.
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resiliency in survivors of disasters. This section consists of several
sub-sections, starting with gender, followed by age, ethnicity,
social support, and social-economic status.

Gender

Momsen defines gender as “the socially acquired notions of
masculinity and femininity by which women and men are
identified” (20) (p. 2). Accepting the gendered perspective means
considering the biological and psychological differences between
men and women, whilst also analyzing their experiences in
relation to situations and circumstances in which they were in.

Females have consistently been regarded as one of the key
factors for post-disaster mental health problems (21-25). Many
researches indicate that, psychological adverse consequences of
disasters, such as PTSD and depression, are usually more serious
for women survivors (6, 13, 26-28). Others like Brewin et al.
(29) found that factors such as gender predicted PTSD in some
populations but not in others.

In a study compared different populations experienced
terrorist bombings (30), using structured diagnostic interviews
to research the subjects. The study investigated victims who had
experienced bombings of the US Embassy in Nairobi, Kenya,
and bombings of the Oklahoma City Federal Building. The
results revealed that, 6 months after the Oklahoma City bombing,
among the 182 survivors, 22% of males and 40% of females
displayed PTSD symptoms (30). Moreover, for the 227 survivors
of the Nairobi bombing, 34% of males and 49% of females were
detected to have PTSD symptoms (30). Similar results can be
found in Galea’s publication about the epidemiology of post-
traumatic stress disorder after disasters (13) as well as in a study
conducted about the survivors of the earthquake and tsunami
in Aceh and Nias (31). Furthermore, Bonanno and Gupta also
noted that female survivors are less likely than male survivors to
be resilient in the period following catastrophic events (18). This
gender difference has been observed in both adults and children,
as well as in developed and developing countries, whilst the
differences exist regardless of the type of mental disorder (7, 32).
This reflects the higher prevalence of mood and psychological
disorders among women after disasters (33).

When considering the reasons behind this gender difference,
men can be physically and mentally better equipped to withstand
a disaster’s impact (34), whilst many studies believe differences
are primarily caused by the traditional gender roles as well
as the existing gender inequalities (8, 34-36). Women often
experience unequal access to resources and relief assistance (37,
38), for instance, they may be forced to have “transactional sex”
to acquire necessities of life such as food during emergencies
(39). Moreover, domestic violence and rape cases may grow
after disasters (40, 41). Additionally, poor sanitary conditions
in sheltered accommodation can create not only physical but
mental health risks also especially to women (39, 42). For
example, in 1998, after the floods in Bangladesh, young girls
reported perineal rashes and urinary tract infections mainly
because they were not able to access clean water to wash
menstrual rags, whilst also having no place to dry the rags
(8). Furthermore, another burden for women is their caregiver
roles and responsibilities at home, where work of this kind may

increase post-disaster and cause more stress and psychological
problems (40).

However, what cannot be neglected is that there are examples
of where mental health of males experiences were more adversely
affected compared to females after disaster (43, 44). In the 3-year
follow-up study about suicide rates in tsunami disaster-stricken
areas following the Great East Japan Earthquake, with a time-
series analysis and the Poisson distribution test, suicide rates in
the tsunami disaster-stricken areas were compared to national
averages. Orui et al. found that, in tsunami disaster-stricken
areas, male suicide rates were remarkably lower than the national
average during the initial post-disaster period and start to rise 2
years after (43). Besides, after decreased for seven months, the
suicide rates of male in the inland areas increased to exceed
the national average. By comparison, female post-disaster suicide
rates did not change in both areas compared to the national
average. Notably, the male suicide rates in the inland areas started
to increase earlier compared to the tsunami-stricken areas,
which may reflect the relative deficiency of mental healthcare
services in the inland areas (43). Another study investigated
farming suicides during the Victorian drought from 2001 to
2007 revealed the similar outcome (44). The study was carried
out to explore whether farming suicides increased in Victoria
during the prolonged drought in south eastern Australian. The
results indicated that farming suicides accounted for just ~3% if
Victorian suicides. In total, the number of farming suicides was
110 for the year and ranged between 11 and 19 deaths each year,
increasing and decreasing inconsistently from year to year. Males
taken up around 95% of farming suicides, with firearms and
hanging as the most frequently used methods and the majority
of the death cases happening between 30 and 59 years old (44).

Age

Another recognized factor that affects people’s mental health
and resiliency following the natural and man-made disaster is
their age.

According to the United Nations Convention on the Rights of
the Child, children are defined as persons age at 18 and younger.
Based on the statistical data, at the end of the 20th-century,
disasters affected ~66.5 million children each year (45). This
data could probably triple over the second decade of the 21th-
century, with an estimated 175 million children, each year, being
affected by natural disasters (46). According to the research of
the Population Reference Bureau, during the 2004 Indian Ocean
tsunami, women and children were more likely to suffer physical
and psychological problems than men were (47). Moreover, many
studies indicate that children, especially those under 8 years
of age, are especially vulnerable to psychological and mental
health problems following disasters (48-53). The most common
symptoms and diagnoses consist of anxiety disorders, such as
PTSD, panic, and phobias. Depression, acute stress reactions,
adjustment disorder, and even schizophrenia, has also been
reported in child survivors (54, 55). The reasons why children
are especially vulnerable, mentally, to disaster may be explained
through their lack of understanding about the situation, whilst
they may also feel less able to control the events and be less
equipped to cope with difficult situations (7).
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Among adults, in direct contrast to some commonly held
ideas that getting old is related to increased dependency, ailment,
incapacity, loss of self-control, and social isolation that may
make older people more prone to being vulnerable to disaster
and life crisis, studies have discovered that older people tend
to be more immune to depression (56), substance use (57),
and less consistently, PTSD (13) after traumatic events. In
one study conducted by Rafiey et al. (58), 324 earthquake
survivors were asked to complete a Mental Health Continuum-
Short Form questionnaire to investigate the long-term effect of
the earthquake. A one-way multivariate analysis of covariance
(MANCOVA) using SPSS was used in the data analysis (58),
with the findings demonstrating a higher level of positive mental
health among elderly earthquake survivors than their younger
counterparts. This suggests that advancing age, per se, does
not contribute to increased vulnerability. This result could be
caused by older people’s knowledge and experience in developing
coping skills in post disasters (58). In addition, some studies
discovered that middle-aged adults are in general, at greater
risk of developing psychopathological issues after being exposed
to disasters (7). Cherry et al. (59) explained this phenomenon
with the burden hypothesis: people at middle age are mentally
more affected by disasters than other age groups “because of
their role as the economic provider with asocial and financial
responsibilities for their families. For some, dual responsibilities
associated with caring for dependent children and elderly parents
may double the perceived burden” (59) (p. 189).

Ethnicity

In the fourth edition of Developmental-Behavioral Pediatrics (60)
ethnicity or ethnic group is defined as the membership of a
culturally determined group or classifies by their unique cultural
attributes, such as language and beliefs, usually in the context of a
larger dominant society. They are frequently, but not necessarily,
ranked within their societies (61). In a great many studies,
ethnicity and status were proved to be one of the pre-disaster
factors that have been related to mental health and resilience after
disasters (7, 13, 62-64).

The study of mental health and resilience after disasters
in minority groups has grown rapidly (65, 66). However, few
researchers have compared African Americans, Anglos, and
Latinos together, making the National Co-Morbidity Study (67)
an important exception. The results of the study found that
the lifetime rate of PTSD (7.8%) did not show a significant
difference between whites, blacks, and Hispanics. Although
black people experienced fewer traumas than whites, they were
more inclined to develop PTSD once they were exposed to
traumatic events.

In another study, 404 residents of southern Florida were
interview six months after Hurricane Andrew (62). The
participants consisted of equal numbers of Hispanics, non-
Hispanic blacks, and Caucasians. Ninety-seven of the Latino
interviewees decided to complete the interview in Spanish, while
the rest of interviews were conducted in English. The study
results indicate that people from different ethnic backgrounds
differed markedly in the prevalence of PTSD (62). Specifically,

with 15% prevalence, Caucasian respondents displaying the
lowest rate, Spanish-preferring Latinos showed the highest rate of
38%, and African Americans showed a rate of 23%, thus between
these two extremes.

Other studies suggested that a high rate of psychological
disorders and mental health problems, such as PTSD, have also
been found among immigrants from Central American and
Mexico (68). Whereas, low rates (4%) were found among victims
of a severe flood in Puerto Rico (69), higher rates (32%) have been
found among Latin Americans or Hispanics following disasters
in Mexico (70), Chile (19%) (71), Colombia (42%) (72), and the
U.S. (12%) (73). In Miquel et al. study published in 2019, they
indicated that indigenous people of Americas showed convincing
and highly suggestive evidence for PTSD (28). Therefore, to
summarize the findings so far, some evidence indicates that
survivors of different ethnic backgrounds have no significant
difference in rates of post-disaster mental health problems, and
some other studies suggesting that they do.

The majority of literature regarding social class and mental
health examined differential vulnerability as one of the potential
reasons why ethnic groups respond differently after disaster
events (74, 75). Differential vulnerability implies that ethnic
minorities are more affected by stressors (62). This view identifies
that the context of which life events are experienced is important
in understanding people’s reactions toward stress. The most
basic reasons for this are minorities’ limited access to economic
and social resources that might support them during traumatic
periods (76). However, research has highlighted that there is
more to the concept of ethnicity than simply socioeconomic
status (7). The culture’s unique and specific attitudes and beliefs
could also play a role in ethnic group’s abilities to cope with stress
and trauma (65, 77, 78). Collectivism, for example, is a sense of
oneness with other people, meaning the self is defined as part of
a group (79), which is in contrast to individualist cultures, where
relationships between members are closer, but then more distant
with members outside of their own group. An extreme form of
collectivism is familism (80, 81). This interconnectedness with
family and friends is a valuable resource in coping with disasters,
but in some cases, it may offer disadvantages as well. Kaniasty
and Norris explained that, reluctance to ask for assistance could
have serious implications in disaster-stricken situations where
kin’s supports might be depleted and insuflicient (82). Moreover,
familism frequently creates an acute sense of familial obligation
that may cause increased stress and distress (83).

Social Support
Social support is a complex construct with numerous definitions
(84). The term often refers to the quality and function of social
relationships, specifically, it means having people like family
members or close friends to turn to in times of need or crisis to
provide care and help promote a positive self-image. Sippel et al.
(84) indicated that social support could take many forms, such
as social interactions, emotional support, instrumental/material
support, information/cognitive support and so on.

Numerous literatures have shown that pre-disaster social
support can decrease both exposure to natural disasters and

Frontiers in Public Health | www.frontiersin.org

May 2021 | Volume 9 | Article 658528


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Mao and Agyapong

Social Determinants of Mental Health

the adverse psychological effects of natural disaster exposure
(85-90). The study conducted by Sasaki et al. examined if
social support before disaster mitigates post-disaster depressive
symptoms of older victims of the 2011 Great East Japan
earthquake and tsunami (86). The survey was conducted among
2,293 participants who are more than 65 years old living in
Iwanuma city two and a half years after the disaster. The
results indicated that participants who received emotional and
instrumental support before the disaster were significantly less
likely to develop symptoms of depression after the disaster
when compared with those who lacked supports (86). A similar
conclusion has been found from Chan et al. (88) research among
492 survivors of Hurricane Katrina, which showed that higher
levels of pre-disaster social support was related to lower mental
health and psychological problems 1 year after storms.

Insufficient social support during the post-disaster period is
associated with various psychological symptoms after the disaster
(6, 7, 13, 26, 91), as well as disorders like PTSD (13) major
depressive disorder (MDD) and prolonged grief disorder (PGD)
(56). On the contrary, stronger social support resources have
been related to greater resilience (18), which may function as
a buffer against negative mental health effect of stressful events
through influencing how people manage the situation (92).
Further, available resources indicated that good social support
plays a significant role in enhancing self-confidence, decreasing
the likelihood of engaging in risky behaviors, such as excessive
drinking and drug-taking, whilst also promoting more healthy
coping strategies, such as active problem solving (93, 94).

In one study published in 2016, to investigate the predictors
of recovery from disaster, victims of the 1998 Donting Lake flood
who were diagnosed with PTSD in 2000 were measured for the
prevalence rate of PTSD at follow-up sessions and addressing the
predictive factors of PTSD after the flood (95). The results show
that among the 321 participants with prior PTSD, 51 (15.89%) of
the flood survivors keeps suffering from PTSD in 2013 and 2014.
Moreover, people who had lost family members and friends, who
were physically injured, and had poor social support or had a
negative coping style were less likely to recover from PTSD (95).
The logistic regression analysis displayed that the recovery from
prior mental trauma was significantly related to social support,
subjective support, and support utilization (95). This is in
agreement with Dr. Hall’s longitudinal research among survivors
living in Northern Iraq, highlighting the complicated correlation
between mental health symptoms and changes in social support
networks among torture survivors (96). In Hall’s study, the
researchers evaluated if psychological distress symptoms in
the survivors was associated with social resources changes 5
months later among 96 adult males and female’s treatment-
seeking torture survivors residing in Kurdistan, Iraq (96). The
results indicated that higher mental health symptoms have a
correlation with decreased social support. Moreover, the decline
of social contact was associated with increased anxiety and
PTSD symptoms. On the contrary, though, gaining social contact
was related to decreasing depression and PTSD symptoms (96).
Similar conclusion has been found from other researches, such
as an investigation in children and their experience of disasters
by Green et al. (52); Dalgleish’s longitudinal study about a crisis

support following the MS Herald of Free Enterprise disaster (97);
and a study by Aratas team aimed at exploring the coping
strategies connected to technological disasters (25). Other studies
include Johnson’s research about psychiatric disorders among
victims of courthouse shootings (98) and North’s exploration
about psychiatric disorders among survivors of the Oklahoma
City Bombing (30).

Many neurocognitive systems and genetic mechanisms have
been involved in linking social support and human resilience
(99). One explanation for this is oxytocin. Neuropeptide oxytocin
is a hormone released during social events and boosts pro-
social activities by improving social recognition and the sense
of trust (100). Zink and Meyer-Lindenberg discovered that
the anxiolytic and pro-social effects of oxytocin appear related
to improved activities of the prefrontal cortex and decreased
amygdala activity (101). As a result, this decline in physiological
reactivity to stress, especially chronic stress, has been related to
positive psychological and physical health (84). Another possible
explanation is that biochemical reactions can be triggered by
social support and social environment (102, 103). One example
is that some studies reported that “people who inherit a
specific variation of the serotonin transporter gene, i.e., SS
variation, are more likely to become depressed after stressful
events compared to people who inherit other variants of the
serotonin transporter gene” (104) (p. 4). Additionally, Kaufman’s
research team found that good quality social support offered
protection against depression related to stress among children
who were abused, even for individual who has the SS variation
of the serotonin transporter gene. Consequently, it might be
possible that gene expressions can be modified by the social
environment (105-107).

Socioeconomic Status

The American Psychological Association defined socioeconomic
status as the social standing or class of an individual or group.
It is often measured as a combination of education, income, and
occupation (108). This status has been a reliable and consistent
predictor of a vast array of outcomes across one’s life span,
including physical and mental health (108). Through intensive
research, socioeconomic status is believed to be one of the
essential factors that has been associated with greater risk of
psychopathological issues after disasters (7, 13, 18, 56, 57).

In a research from the World Bank and Global Facility
for Disaster Reduction and Recovery (GFDRR), the authors
mentioned that people around the world might depend on
non-disaster aid programs, such as Medicare and unemployment
insurance, to cope with effects following disasters (109).
However, they emphasize that the post-disaster support
organizations or programs can offer is limited, especially in
developing nations. These programs are not designed or funded
to offer fast improvement, as trauma events usually require, or to
transfer help to victims in poverty are typically fewer than those
to the upper crust (109).

The losses produced by the disaster, such as the property
loss and damage, terrible living environment, disruptions in
employment, education, health care access, social supports, and
daily routine, will usually lead to the elevation of stress and
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other mental health problems such as depression and anxiety,
and the majority of these losses happen when victims of disasters
are displaced (110). As noted, houses or apartments of families
with low SES worldwide are more likely to be vulnerable to
disasters, people of low SES are more likely to be displaced
following disaster events. Fothergrill and Peek suggested that
many low SES people, therefore, become homeless after a
disaster (111). Previous studies indicated that displacement could
affect survivors’ mental health from several aspects. It usually
disrupts the social support systems that mediate the mental
health impacts and stress following disasters (90); It alters daily
routines about home, work, school, social activities and, etc.,
(112); Further, it may also bring new stressors when housing
conditions are unsatisfactory, or evacuees feel socially isolated,
insecure, or that they are discriminated (113). Research has
also noticed that families with subaverage incomes, people with
unreliable employment, older adult women living in poverty,
have difficulties in receiving housing loans from organizations
and programs (114, 115). They believe that housing and
displacement is commonly an overriding problem for low SES
families at post-disaster periods, which is also one of the main
stressors that result in mental health problems (116).

There are multiple studies that indicate that compared to
people with high SES, low-income and low SES households lack
access to resources that they need after disasters, therefore, they
might experience a harder time in terms of stress s than those
of higher income and SES (117-120). In a study conducted by
Subaiya et al. explaining findings of an assessment conducted
in the Rockaway Peninsula, part of New York City, 20 days
after Superstorm Sandy, the authors reported that households
from low SES notably expressed higher anxiety about food than
people from high SES (121). The research team also found a
trend toward psychological disturbance among low SES victims,
although the trend was not statistically significant (121).

Another study on victims from Hurricane Ike, which
happened in September 2008, discovered that two characteristics
of low SES were significantly related to their greater likelihood
of mental health problems, for example depression (122). For
the 658 people who had been living in the area affected by the
disaster and who was interviewed months later, survivors with
a lower annual household income and fewer years of education
were more likely to show mental health problems (122). A similar
finding could be seen in the research on people affected by the
Deepwater Horizon oil spill, which occurred between April to
September 2010. Fan et al. discovered that people of low SES were
much more easily to show feelings and symptoms of depression
and had frequent mental distress after the disaster. Two traits
related to low SES: being unemployed and low annual income,
played a major role in this case (123).

Various other research also indicates that, individual with
low SES face more obstacles to getting aid to assist them to
reconstruct home and fulfill their other needs after disaster
events. The stress associated with insufficient resources may
create emotional and behavioral consequences (109), therefore
people of lower SES experienced higher chances of psychological
and physical problems, compared with higher SES following the
experience of disasters.

Some Other Factors

Except those factors mentioned above, various other social
determinants were proved by some studies that can affect mental
health and resilience in the post-trauma period. For instance,
previous trauma, childhood abuse, family psychiatric history, and
subsequent life stress. In the study carried out by Brewin et al.
(29), the meta-analyses were conducted on 14 separated risk
factors for PTSD. Factors such as previous trauma, and general
childhood adversity were proved to consistently predicted PTSD
but to a different extent depends on the population studies
and the method used. Also, factors such as psychiatric history,
childhood abused experience, and reported family psychiatric
history performed stronger predictive effects. Similar results were
conducted by Miquel et al. in their umbrella review of risk factors
for PTSD (28). In Brewin’ s review, the effect size of all the risk
factors operating during or after trauma such as subsequent life
stress had somewhat strongest risk of PTSD (29).

Public Policy and Practice Implications
Efficient public policies and practices conducted during the
pre, peri, and post-disaster periods can improve mental
health outcome to a large extent (14). The World Bank
and Global Facility for Disaster Reeducation and Recovery
(GFDRR) report appeals for countries to take actions, at the
government level, to reduce the vulnerability and increase the
resilience of people suffering from disasters (124). Moreover,
Fothergill and Peek (111) indicated that governments and other
organizations worldwide should cooperatively work together to
improve the security and well-being of people who experienced
disaster events. Governments and those larger, multinational
organizations are more likely to have the resources and authority
to make policies that the general public do not (111). This section
reviews several actions that could be conducted prior to, during,
and after traumatic events to prevent, reduce, relieve the severity
of, and treat mental disorders and promote healthy recovery.

Before and During Disaster: Anticipating

and Preparing for Disasters

One significant action in pre-disaster preparation work is to
avoid or minimize exposure to potential events related to
disasters which can decrease the likelihood of additional stressors
and mental health problems. There are several methods that
local governments, communities, and organizations can adopt to
reduce the possibilities and seriousness of the traumatic events.
Firstly, as Fothergill and Peek (111) suggested, governments
should develop policies to improve the safety of all housing,
including low-income housing, and make housing affordable
for people of low SES. They believe that this could involve
requiring landlords to fund improvements or providing them
with subsidies or other support for doing so. Secondly, when
building new real estates in vulnerable areas, governments
should identify the degrees of protection to be provided against
specific disasters or hazards. The development of real estates
in particularly vulnerable locations should be discouraged and
building regulations could be modified to prevent collapse or
damage to the real estate (14). McFarlane and Williams (9)
pointed out, one of the reasons behind greater devastation,
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injury, death, and housing loss following natural disasters in low-
income countries is because these regulations are not present or
enforced. Also, planning disaster-ready infrastructures such as
sea defense walls is effective in reducing the impact of disasters,
such as flooding caused by hurricanes (125). Local governments
and communities can also invest in developing warning systems
and response methods that are adaptable to various disaster
situations, building on data gained from previous disasters, these
systems need to operate efficiently in emergencies. Goldmann
and Galea (14) suggested that government can offer incentives
for power and water companies to create more robust systems
to avoid extended loss of electricity, heat, and running water,
which can serve as additional stressors during the post-disaster
period if not provided. In the case of natural disasters, to the safe
evacuation of people in the affected areas can reduce casualties.
If people are evacuated, or planned to be evacuated, then well-
functioning shelters, equipped with appropriate supplies and
staffed to respond to victims’ health needs during the disaster,
are essential. Moreover, Organization (8) suggested that activities
before disasters such as hazard mapping and vulnerability
analysis, should integrate gender consideration, for instance
considering how the vulnerability impacts differently on women
and men, and how gender roles and status affect disaster-relief
and mental health. Additionally, disaster workers, involved in
rescue and relief measures, should be trained well in advance
in the field of emotional aid and basic communication skills in
dealing with traumatized victims, especially children (54).

After Disaster: Relieving Stress and

Improving Mental Health Conditions

Various interventions and practices after the disaster have been
developed to assist victims in different stages of the aftermath
of the disaster. The intentions of preventing the development
of and treating symptoms of psychopathology and improve
mental health are the key focus of such interventions (14).
Although individual resilience can be enhanced through personal
skill training and positive interactions with families (e.g.,
cognitive reframing, physical fitness, couple-based intervention
for PTSD) (126), effective practices as well as specific policies
by the government are now seen as critical to post-disaster
resilience (127).

First, government, communities, and related institutions
should provide resources to guarantee a safe neighborhood
with public spaces that promote exercise, affordable housing,
access to healthcare and, high quality schools. These facilities
might provide a significant improvement to resilience for the
large number of survivors who live in destitute and dangerous
communities (128, 129). Shim’s research team addressed that,
with the advancement in people’s awareness of how social
network factors impact on each individual, it could be possible
to introduce societal interventions that promote resilience in
a large population of individuals physically and emotionally
(130). Political practices and interventions provide solutions to
societal issues, such as poverty, housing and food shortage, poor
education, and addressing the wealth gap which could have
substantial effects on the resilience of survivors (130). Also, as

stated by Norris et al. (131) (p. 162), “when problems are shared,
so must be solutions.” Traumas, such as natural disasters and
terrorist attacks usually destroyed several systems concurrently.
Therefore, survivors are connected and rely on each other’s
coping techniques, especially during the post-disaster period.
Governments and communities should encourage individuals
with related experiences to prepare and organize solutions to help
people come out of the hard times (84).

Psychological first aid (PFA), developed by the National Child
Traumatic Stress Network and the National Center for PTSD, is
an evidence-informed approach that consists of actions aimed
at reducing initial post-disaster distress and supporting adaptive
functioning that has already been taken by many governments
and organizations (132, 133). PFA has three goals: ensure victim’s
safety and daily necessities, such as food, water, shelter, and
medical supplies; relieve severe stress through addressing stress
factors after traumatic events and providing stress-reduction
techniques; thirdly, assist survivors to gain additional resources
to help them rebuilt confidence and the feelings of control (14,
133). Some researchers have noted that PFA offers great promise,
but further empirical research is needed to test the effectiveness
of the approach over the long term (132).

The introduction of innovative, cost-effective interventions
such as supportive text messaging, could also be taken into
consideration by policymakers (134). Mobile phone technologies,
for example, have been proven to have the potential to provide
personalized support for patients, and can improve outcomes
for many mental health issues as well as substance use disorders
(135). The recent COVID-19 pandemic has had a significant
psychological effect on people worldwide. Research has already
highlighted that social distance, containment, and security
measures have affected the relationship among people and their
perception of empathy toward others (136, 137). Children,
college students, and health workers are the most exposed groups
who are especially vulnerable to PTSD, anxiety, depression, and
other symptoms of distress (136). In Canada, Agyapong et al.
(138) launched a daily supportive SMS text messaging program
“Text4Hope” to test the changes in the level of stress, anxiety,
and depression of subscribers after 6 weeks of exposure to
the daily supportive SMS text messages during the COVID-
19 pandemic. The results indicated that at the 6-week and 3-
month time points, there was a statistically significant fall in
mean score on the 10-item Perceived Stress Scale (PSS-10), the
9-item Patient Health Questionnaire and the 7-item Generalized
Anxiety Disorder-7 (GAD-7) (138-140). Similar results could
also be found in another study carried out by Agyapong et
al. (141). This study evaluated the self-report of the impact of
the “Text4Mood” program which delivered daily support text
messages to subscribers on their mental well-being (141). Among
the 894 subscribers who answered the self-report questionnaire,
38% of whom were diagnosed with a psychiatric disorder, 81.7%
respondents felt the text message brought them more confidence
in managing daily issues; 76.7% reported feeling more in charge
of managing depression and anxiety issues, while 75.2% felt
the sense of connection through the support system. Overall,
83.1% of participants felt “Text4Mood” improved their overall
mental well-being (141). Agyapong et al. suggested that the
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supportive text message system is therefore a convenient, cost-
effective, and acceptable approach for delivering population-
level psychological interventions (134, 138, 141). Moreover,
the program also demonstrated a significant effect in relieving
anxiety and stress levels during the COVID-19 pandemic,
therefore, it could be adopt by governments as a mental health
intervention to the general public during, or after, the natural
disasters and other emergencies (138).

LIMITATIONS

This literature review has some important limitations. Firstly,
this is a general literature search which qualitatively summarized
the evidence and provide an overview of the topic rather than a
systematic literature review. Data retrieval was conducted by only
one researcher in a non-systematic way which did not account for
the total number of studies obtained from the search, duplicates
and non-relevant studies, and therefore, a Prisma diagram has
not been included. Secondly, in this article, we only searched
English language databases. Academic search that relies only
on certain languages or from certain countries may result in
failure to find many important studies published with other
languages, irrespective of the research question and the avoidance
of any language restrictions (142). Finally, factors such as “social
support,” “previous trauma,” “childhood adversity,” or “family
psychiatric history” are indeed very general. However, as noted by
Shalev et al. (143) it is probably easier to assess these “simplified”
predictors in the real world, and they have been successfully
applied in several fields of medicine (28). Notwithstanding the
limitations of the study, this review provides insightful overview
of the predictive vulnerability and protective social determinants
which impact on the mental health and resiliency of survivors
of disasters.

CONCLUSION AND FUTURE DIRECTION

There are numerous studies in the field of mental health and
resilience after the experience of disasters. Some areas related
to this field may benefit most from the existing and future
research. Firstly, studies that transfer their main emphasis from
the prevalence of mental health problems after the disaster,
which has obviously been examined extensively, to a longitudinal
assessment of disaster survivors to further elucidate disorder
trajectories could offer valid contributions (6, 7, 13). Since
several areas in this filed remain unclear, such as the course
of mental illness such as PTSD after disaster (6), these types
of studies are able to help researchers understand the possible
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