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ABSTRACT

Background Earthquakes disproportionately affect women and exacerbate gender and social inequalities. This study aims to investigate the

psychological impact of the earthquake in Türkiye on women and the associated factors.

Methods This is a survey-based study. We collected data from 498 women residing in cities most affected by the earthquake.

Results Participants’ mean age was 27.72 ± 5.4. Over 78% of the participants lost at least one family member, and 43.7% lost at least one

child due to the earthquake. The mean average of Brief Symptom Inventory (BSI) scores was 100.8 (SD = 8.37), and the Global Severity Index

was 1.9 (SD = 0.16). Regression analysis showed that higher education levels predicted poor outcomes across most BSI dimensions. Losing a

family member and shelter and injury status were also predictors for several mental health outcomes of the BSI subscales.

Conclusions Earthquakes significantly impact women’s well-being and may have a broader impact on the whole family. There is an urgent

need to provide psycho-social interventions in the response and recovery phases of the crisis to meet the affected women’s needs. This includes

providing basic needs with attention to women-specific needs, restoring social networks, addressing gender-based violence and providing

gender-sensitive specialized interventions for those who need further support.

Keywords earthquakes, mental health, women’s health

Introduction

Earthquakes, especially major ones greater than 7.0 on the
Richter scale, can cause great destruction, threaten many
lives and create negative effects on the physical, mental and
social development of human beings.1,2 Disasters triggered
by natural hazards disproportionately affect different popula-
tion groups. Research has shown that earthquakes can have a
more significant impact on women’s well-being and mental
health and that they are more likely than men to experi-
ence symptoms of depression, anxiety and post-traumatic
stress.2–4 Research on the impact of disasters should consider
that they exacerbate gender and social inequalities.5

On 6 February 2023, Türkiye was hit by devastating
earthquakes that killed >50 000 people and displaced over
2.7 million people, 50% of whom are females.6 This crisis has
disproportionately affected women in several ways and

perpetuated pre-existing inequalities. Women face significant
challenges accessing their basic needs, such as food, shelter,
safety and healthcare. Even when available, services such as
shelter and sanitation lack safety and privacy.7,8 Furthermore,
an increasing number of gender-based violence (GBV),
including sexual violence and harassment events, have been
reported since the start of the crisis.7 All these factors, in
addition to losing homes and loved ones and the massive
destruction caused by the earthquake, make the impact of the
crisis on women’s mental health inevitable.
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This research aims to investigate the psychological impact
of the Kahramanmaraş-centred earthquake in Türkiye on
women and the associated factors. The findings of this
research can inform disaster response and recovery efforts
to ensure the needs of women who survived this disaster
are met.

Methods

Study aim and design

This is a descriptive, cross-sectional study that aims to inves-
tigate the psychological impact of the earthquake on women
over the age of 18 and its associated factors.

Time, place and sample of the study

The present study was conducted 2 months after the earth-
quake (between 01 April 2023 and 15 May 2023) in the most
affected cities: Kahramanmaraş, Hatay and Adıyaman.

The target population were women over 18 years old
affected by the earthquake in these three cities. Given the
logistical difficulties in obtaining a random sample of the
target population, we used a convenience sampling method by
collecting data from women who met the research inclusion
criteria and who volunteered to participate in the study
and existed in places accessible to the research team, such
as temporary settlement centres, gathering areas, and aid
distribution points.

Data collection and inclusion criteria of the study

Data collection was carried out through face-to-face inter-
views. First, an informed consent form was shared with the
participants, providing information about the study and its
purpose and asking for permission to participate. Each inter-
view took ∼30 min. Women who met the following criteria
were included in this study;

• willing to participate,
• over the age of 18,
• live in the three identified cities,
• can read and understand the data collection form and
• have not been diagnosed with any mental disorders.

Data collection tool

The data collection tool consisted of the following:
Personal Information form, which was created by the

researchers in light of the existing literature.2,9 Collected
variables include sociodemographic data, such as age and
education, in addition to variables related to the disaster, such
as the number of children and family members lost due to the

earthquake, the state of injury, the time spent under rubble
and accommodation condition.

Brief Symptom Inventory (BSI): The inventory was developed
by Derogatis (1992) to evaluate psychopathological and psy-
chological symptoms.10 Şahin and Durak (1994) conducted
a validity study of its Turkish version.11 The inventory has
53 items with nine subscales: anxiety, depression, somatiza-
tion, hostility, obsession–compulsion, interpersonal sensitiv-
ity, phobic anxiety, paranoid ideation and psychoticism. Each
subscale is represented by a number of items in the BSI.
Items are scored on a 5-point scale as follows: 0 (not at all),
1 (slightly), 2 (moderately), 3 (very) and 4 (extremely). The
highest possible score is 212, and the lowest is 0. Higher
scores indicate more severe symptoms. The BSI has three
global indices. The Global Severity Index (GSI) is the most
sensitive indicator of the participant’s distress level. The GSI
is calculated using the sums for all items divided by the total
number of items to which the participant responded. The
total score of the internal consistency (Cronbach’s alpha)
coefficient for the Turkish version of BSI was 0.96.

Data analysis

Data was analysed using IBM SPSS Statistics version 29.0
(IBM Corp., Armonk, NY, USA). Descriptive statistics,
including percentages, medians and ranges, were used to
summarize the sociodemographic characteristics, as the data
were not normally distributed based on the Kolmogorov–
Smirnov test. Regarding losing children, family members or
the period spent under rubble, we calculated the median and
range for those who positively answered those questions (i.e.
the range of the number of children or family members lost
and hours spent under rubble (Table 1). The total BSI score
was calculated by summing the score of all 53 items, and
the GSI score was calculated by summing all items’ scores
divided by the total number of items to which the participant
responded. We also calculated the scores of each subscale
separately and presented them as median and interquartile
range (IQR).

In addition to the Chi-squared test and Fisher’s exact test,
the non-parametric Mann–Whitney U test was used to com-
pare median scores between two independent groups, and the
Kruskal–Wallis H test was used to compare median scores
between more than two independent groups. All inferential
tests were conducted with <5% significance level.

Multivariable linear regression analysis was conducted to
identify predictors of mental health outcomes. The depen-
dent variables were the BSI subscale scores, and the inde-
pendent variables were age group, education level, loss of
a child or family member, being under debris, injury status
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Table 1 Demographic characteristics of women in reproductive age from Kahramanmaraş earthquake-affected cities, April–May 2023, (n = 498)

Variable Outcome Age group Total (n = 498) P.

18–30 years old

(n = 370)

31–42 years old

(n = 128)

Education Literate (1-5 years) 70 (18.9%) 98 (76.6%) 168 (33.7%) <0.001

Primary education(6-8

years)

80 (21.6%) 28 (21.9%) 108 (21.7%)

Secondary education

(9-12 years)

108 (29.2%) 2 (1.6%) 110 (22.1%)

Higher education (≥13

years)

112 (30.3%) 0 (0%) 112 (22.5%)

Lost children No 266 (72.7%) 12 (9.4%) 278 (56.3%) <0.001

Yes 100 (27.3%) 116 (90.6%) 216 (43.7%)

Median (Range) 1 (1–2) 1 (1–2) 1 (1–2) 0.126

Lost nuclear family

members

No 96 (25.9%) 12 (9.4%) 108 (21.7%) <0.001

Yes 274 (74.1%) 116 (90.6%) 390 (78.3%)

Median (Range) 1 (1–3) 1 (1–3) 1 (1–3) 0.345

Being under debris No 12 (3.2%) 8 (6.3%) 20 (4%) 0.135

Yes 358 (96.8%) 120 (93.8%) 478 (96%)

Median (Range) 18 (4–40) 24 (10–48) 20 (4–48) <0.001

Being injured No 66 (17.8%) 8 (6.3%) 74 (14.9%) 0.001

Yes 304 (82.2%) 120 (93.8%) 424 (85.1%)

Shelter status Tents 248 (67%) 128 (100%) 376 (75.5%) <0.001

Metallic containers 116 (31.4%) 0 (0%) 116 (23.3%)

Other 6 (1.6%) 0 (0%) 6 (1.2%)

Chi-squared (χ2), Fisher’s exact and Mann–Whitney (U) tests were used with a significance level (P.) <0.05. Values in Bold are statistically significant values.

and shelter status. Dummy coding was used for categorical
variables. Standardized beta coefficients and 95% confidence
intervals were reported. R-squared values were calculated to
determine the variance explained by the models.

Ethical considerations

The ethics approval was obtained from the Ethics Committee
of Harran University (Protocol Number: E-76244175-
050.01.04-226646). During the study process, the ethical
rules stated in the Helsinki Declaration were observed, and
informed consent was obtained from the participants. Before
data collection, the purpose of the present study, its duration
and the participant’s rights were explained. The participants
were told they could withdraw from the study at any time, and
that their information would be kept confidential.

Results

Five hundred twenty-one women were reached out, and
498 of them agreed to participate in the study. The mean
age of the women was 27.72 ± 5.4. Around 78.3% of the

participants lost at least one family member due to the
earthquake, and 43.7% lost at least one child. The older age
group (over 30 years old) had significantly higher rates of
losing one child or more (90.6 versus 27.3%) and nuclear
family members (90.6 versus 74.1%) compared with the
younger women group. Additionally, 85.1% of women were
injured during the earthquake. Injuries among women over
30 years were higher (93.8%) compared with the younger
women group (82.2%). Almost all women surveyed (96%)
reported being under debris, but the median time women over
30 spent under debris was higher (24 hours) compared with
the younger women group (18 hours). Furthermore, 75.5% of
the women interviewed live in tents. Table 1 summarizes the
sociodemographic and personal characteristics of the women
who participated in the study.

The mean average of BSI scores was 100.8 (SD = 8.37), and
the GSI was 1.9 (SD = 0.16). Table 2 shows the association
between the sociodemographics and the different subscales
of the BSI. There was a statistically significant association
between the age of participants and obsession-compulsion,
interpersonal sensitivity, depression, phobic anxiety, paranoid
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ideation and psychoticism subscales of BSI. However, there
was no significant difference between age groups when look-
ing at the median scores of the BSI subscales. Seemingly, there
was an association between the status of injury (injured or
not) and some of the BSI subscales, with no significant differ-
ence in the median of all BSI subscales scores between both
age groups. There was an association between education and
most of the BSI subscales, especially obsession-compulsion,
anxiety and phobic anxiety, where the median scores were
significantly higher in participants with higher education.

Interestingly, the median obsession-compulsion and hos-
tility scores were higher among those who mentioned that
they did not lose a child and those who did not lose a family
member compared with those who lost a child or a family
member. In comparison, median anxiety and psychoticism
scores were higher among those who lost a family member.
It was also found that there is an association between shelter
status and all BSI subscales except hostility, while being under
debris was only associated with anxiety.

We conducted a multivariate regression analysis to identify
the predictors of mental health outcomes among women
affected by the earthquake. Regression analysis results
(Table 3) showed that education level strongly predicted
mental health outcomes across several BSI subscales. Women
with higher education had significantly higher scores of
obsession-compulsion (β = 1.291, 95% CI: 0.481–2.100),
interpersonal sensitivity (β = 1.080, CI: 0.542–1.618),
depression (beta = 0.880, CI 0.187 to 1.572), phobic anxiety
(β = 1.055, 95% CI: 0.529–1.580) and paranoid ideation
(β = 1.176, 95% CI: 0.532–1.821) compared with literate
women (who have <6 years of education). Losing nuclear
family members in the earthquake significantly predicted
higher scores of somatization (β = 0.682, 95% CI: 0.220–
1.143) and anxiety (β = 1.344, 95% CI: 0.942–1.745). Inter-
estingly, losing a child was a predictor for lower depression
(β = −0.530, 95% CI: −1.029 to −0.031) and anxiety
(β = −0.514, 95% CI: −0.987 to −0.041) scores. Seemingly,
Being under debris was a predictor for lower interpersonal
sensitivity (β = −0.673, 95% CI: −1.290 to −0.055) scores
and being injured predicted lower obsession-compulsion,
depression and paranoid ideation scores in addition to higher
hostility scores. The shelter status significantly predicted
mental health outcomes on the BSI scale. Living in a
container predicted better somatization (β = −0.757, 95%
CI: −1.390 to −0.125), paranoid ideation (β = −0.609,
95% CI: −1.150 to −0.069) and psychotism (β = −0.610,
95% CI: −1.082 to −0.137) scores compared with living in
tents, but it was associated with higher anxiety (β = 1.161,
95% CI: 0.612–1.711) and phobic anxiety (β = 0.475, 95%
CI: 0.035–0.916) scores. After controlling for other factors,

age only predicted lower phobic anxiety scores in the older
age group of women (β = −0.370, 95% CI: −0.676 to
0.063).

Discussion

Main findings of this study

This study investigated the psychological impact of the
Kahramanmaraş-centred earthquake in Türkiye on women
and the associated factors. The study indicates a high
prevalence of psychological symptoms such as anxiety,
depression and somatization among participants. The mean
average of BSI scores was 100.8 (SD = 8.37), and the GSI
was 1.9 (SD = 0.16). Regression analysis showed that higher
education levels predicted poor outcomes across most BSI
dimensions. Losing a family member and shelter and injury
status were also predictors for several mental health outcomes
of the BSI subscales.

What is already known on this topic

Studies conducted after earthquakes in Türkiye, Pakistan, Iran
and Nepal reported that earthquakes as traumatic events
can cause several mental problems due to their widespread
and devastating effects.12–14 The recent earthquake in
Türkiye, which affected 11 provinces, killed over 50 000 and
displaced millions after they lost their homes, livelihoods
and loved ones. The mean GSI reported in this study (1.9
[SD = 0.16]) was significantly higher than the mean GSI
reported by Altamore et al.15, who reported a mean GSI of
0.47 (SD = 0.47) among those affected by the 2016 central
Italy earthquakes. About 60% of the participants in the
previous study were men, and the age range was from 35 to
76 years. This can partially explain the significant difference
between the two mean scores, as it is known that disasters
triggered by natural hazards have more impact on women
compared with men.5 Additionally, given that the study
conducted in Italy collected data a year after the earthquake,
psychological symptoms might have improved over time.
This also can explain the high scores in our study, as it was
conducted 2 months after the crisis. It is expected that a
significant portion of the psychological symptoms detected
in this study might disappear over time if proper support is
provided.

Women affected by the earthquake showed high scores
across the different BSI subscales. Somatization was one of
the symptoms detected among women affected by the earth-
quake. It was associated with the level of education, losing
a family member and shelter status, where women living
in tents were predicted to have high somatization scores
compared with those living in containers. This is consistent
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with other studies that associate exposure to earthquakes with
increasing the incidence of somatic symptoms and worsening
the already existing symptoms.16 Somatization is common in
non-Western societies, where somatic symptoms can be an
indicator of distress.17 Karaköse and Ulusoy (2022) reported
that stress among Turkish housewives is mostly expressed
in the form of somatic symptoms, which leads to frequent
visits to health services for medically unexplained symptoms.
Considering the high rate of injuries among women affected
by the earthquake (over 85%) in addition to the somatic
manifestations of stress, these women may frequently visit
healthcare services. Therefore, it is crucial to bring the atten-
tion of healthcare workers and others involved in the earth-
quake response to the different signs of distress, especially the
psychosomatic ones.

What this study adds

This study identify some of the factors associated with men-
tal health outcomes among women affected by earthquakes
and provides an explanation of this impact. For example,
higher educational levels predicted worse psychological out-
comes among women affected by the earthquake. Women
with higher education might have more established careers,
income sources and better living conditions that were dis-
rupted by the earthquake. The loss of comfort and stability,
dependence on aid, and struggle to adapt to the new situa-
tion may lead to more significant distress. Additionally, these
women may have higher career and life aspirations and have
experienced a greater sense of loss, disruption and uncertainty
when the earthquake occurred.

One of the surprising findings is that losing a child was
associated with lower anxiety and depression symptoms.
Women who lost a child may receive more attention, including
social and psychological support, which could partially explain
the low anxiety and depression levels. Social support may
reduce the negative impact of disasters on mental health.18

In addition to its direct positive impact on mental health,
social support was found to mitigate the impact of other
disaster-related stressors, especially among women.19 Losing
a child is a profound traumatic experience that may cause
emotional numbness among this group of women, reducing
the expression of depression, anxiety and other psychological
symptoms. This may also partially explain the lower BSI
subscales among women injured and those who spent hours
under debris. Denial as a coping mechanism can be effective
in the short term as it allows time to process the traumatic
event. It was associated with positive mental health outcomes
among people with chronic conditions during COVID-19.20

However, those women eventually have to deal with the reality

and cope with the loss and massive disruption caused by the
earthquake.

Limitations of this study

The present study has a few limitations. First, data were
collected only two months after the earthquakes, which might
lead to pathologizing what could be considered a normal
reaction to this crisis. Additionally, taking the study sam-
ple from temporary settlements established for people who
lost their homes could also contribute to high psychological
symptoms detected among the study sample, which might
not be representative of the whole population affected by
the crisis. Furthermore, due to logistical difficulties,such as
having a registry that covers the target population toconduct
random sampling and reaching out to this sample of women,
we used non-probability sampling method, which means that
the study’s results can only apply to the study participants.
Additionally, this study collected only quantitative data, which
does not provide a deeper understanding of the experience
of women affected by the earthquake. However, this study’s
findings could still be used as an indicator of the crisis’s
massive impact on women’s mental health and what factors
should be addressed to mitigate this impact. We recommend
conducting qualitative studies to gain a deeper understanding
of these women’s experience and their needs. Since we have
excluded people diagnosed with a mental health condition,
this study did not capture the worsening symptoms of the
existing mental health conditions.

Recommendations

To protect and improve community mental health, it is neces-
sary to ensure that earthquake response and recovery activities
meet the needs of women. In this context, we suggest the fol-
lowing in line with the results of this study, existing literature,
and our experience as mental health professionals involved in
disaster response:

• Ensure that disaster response and recovery plans are
gender-responsive to meet the needs of affected girls and
women.

• Ensure that psycho-social considerations are taken into
account in all response activities. This, at its most basic,
means ensuring that basic needs are delivered in a safe,
dignified and socially appropriate way.21

• Prioritize the basic needs of vulnerable groups in the
earthquake-affected areas, including women and children
and give attention to the group-specific needs.

• Address women’s sexual and reproductive health, which
might not be considered a priority in this situation. This
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can include distributing hygiene products and installing
appropriate sanitary facilities in the camps.22

• GBV is more likely to increase, especially in the temporary
camps created post-earthquake. Therefore, special teams
should be formed, and continuous evaluations should be
made to prevent GBV incidents and support GBV sur-
vivors.22

• Ensure emergency responders are trained in providing psy-
chological first aid with a gender-sensitive approach.

• There has to be gender diversity among staff working in
temporary accommodation, as the presence of female staff
can help women feel safe.

• Conduct outreach activities to raise awareness about the
psychological impact of the crisis and healthy coping mech-
anisms. Given the stigma around mental health, many may
not seek help.

• Given the shared trauma of losing children and family
members, women in the affected communities need safe
spaces to come together to grieve and receive support. This
also will help reconstruct social networks, which act as a
protective factor against mental health conditions.

• Mental Health and Psycho-Social Support (MHPSS) activ-
ities should cover the different psychological needs of the
affected women. While most women can feel better after
providing basic needs and social support, some may need
specialized mental health interventions (i.e. interventions
provided by a trained specialist).21

• Psycho-social support interventions should be included in
the recovery plans to promote resilience and mitigate the
long-term impact of the earthquake on girls and women.

Conclusion

This study examined the adverse psychological effects of the
Kahramanmaraş-centred earthquake in 2023 among a sample
of women living in the three cities. The study indicates a
high prevalence of psychological symptoms such as anxiety,
depression and somatization among participants. The mean
average of BSI scores was 100.8 (SD = 8.37), and the GSI
was 1.9 (SD = 0.16). Higher education levels predicted poor
outcomes across most BSI dimensions. Losing a family mem-
ber and shelter and injury status were also predicted several
psychological outcomes. Our results indicate that earthquakes
present a serious threat to women’s mental health and well-
being, which might have a wider impact on the whole fam-
ily, especially children. There is an urgent need to support
and empower women affected by the earthquake throughout
the response and recovery phases of the crisis by provid-
ing psycho-social interventions that cover the different levels
of the Inter-agency Standing Committee (IASC) MHPSS

intervention pyramid. This includes providing basic needs
with attention to women- and girls-specific needs (such as
hygiene products and safe sanitary facilities), reconstruct-
ing social networks, addressing GBV and providing gender-
sensitive specialized interventions for those who need further
support.
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