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Aim: The 2023 Great Southeast Tiirkiye Earthquake was a disastrous event with profound
psychological effects on those who endured it. This study aims to assess the psychological
impact of this earthquake on survivors from Hatay, focusing on correlations between
anxiety, depression, hopelessness, and perceived stress.

Method: Conducted between July 2023 and September 2023, the research involved 384
survivors, using the Beck Anxiety, Depression, Hopelessness, and Perceived Stress Scales
for a thorough analysis of correlations among these mental health conditions.

Results: The analysis confirmed significant correlations among all examined
psychological conditions (p<0.05). Stress was especially linked to higher anxiety (r=0.47,
p<0.001) and depression scores (r=0.53, p<0.001). Traumatic experiences, including
witnessing death and losing homes, were associated with increased anxiety and depression.
Conclusion: The findings reveal the complex interplay of psychological issues following
the earthquake, underscoring the critical need for targeted mental health interventions in
Hatay.

Originality: This study stands out for its early examination of the psychological aftermath
of a regional natural disaster, offering valuable insights for shaping future crisis
interventions and highlighting the importance of tailored mental health care in post-
disaster recovery planning.
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Amag: 2023 Biiyiik Giineydogu Tiirkiye Depremi, hayatta kalanlar tizerinde derin psikolojik etkilere neden olan yikict bir olayd.
Bu calisma, Kahramanmaras merkezli depremlerin Hatay'daki depremden etkilenenlere olan psikolojik etkilerini, ozellikle
anksiyete, depresyon, umutsuzluk ve algilanan stres arasindaki iliskiler baglaminda degerlendirilmesini amaclamistir.

Yontem: Temmuz ve Eyliil 2023 arasinda ger¢eklestirilen arastirmada, 384 depremzedeye Beck Anksiyete, Depresyon, Umutsuzluk
ve Algilanan Stres Olgekleri kullanilarak zihinsel saglik kosullar: arasindaki korelasyonlar detayli bir sekilde analiz edilmistir.
Bulgular: Yapilan analizler, incelenen psikolojik durumlar arasinda onemli korelasyonlar oldugunu dogrulamistir (p<0.05). Stres,
ozellikle yiiksek anksiyete (r=0.47, p<0.001) ve depresyon skorlart (r=0.53, p<0.001) ile iliskilendirilmistir. Oliimii goézlemlemek
ve ev kaybi gibi travmatik deneyimler artan anksiyete ve depresyon ile baglantili bulunmustur.

Sonu¢: Calisma, depremin ardindan ortaya ¢ikan psikolojik sorunlarin karmasik etkilesimini ortaya koymakta ve Hatay'da
hedeflenmis ruhsal saglik miidahalelerinin kritik ihtiyacint vurgulamaktadir.

Ozgiinliik: Bu ¢alisma, bélgesel bir dogal afetin psikolojik sonuglarini erken dénemde inceleyen ¢alismalardan biri olarak,
gelecekteki kriz miidahalelerini sekillendirmek icin degerli icgoriiler sunmakta ve afet sonrast iyilesme planlamasinda
ozellestirilmis ruhsal saglik bakiminin 6nemini vurgulamaktadr.

Anahtar kelimeler: 2023 Tiirkiye giineydogu depreminin psikolojik etkileri, Depresyon, Anksiyete, Stres, Umutsuzluk.

Introduction

Annually, natural disasters claim thousands of lives globally, with earthquakes being among the foremost
calamities that have afflicted numerous nations throughout history. The ramifications of earthquakes extend beyond the
immediate loss of life and destruction of property, leaving enduring psychological scars on survivors. Individuals who
have endured these traumatic events are at an increased risk for a range of psychological disorders, including but not
limited to post-traumatic stress disorder (PTSD), anxiety, depression, and a profound sense of desolation (Boden et al.,
2012; Cann et al., 2010; Hsu et al., 2002).

Turkiye, given its geographical positioning, has been historically prone to seismic activities, experiencing several
catastrophic earthquakes in recent times. These include the 1999 Marmara earthquake (magnitude 7.4), the 2011 Van
earthquake (magnitude 7.2), the 2003 Bingdl earthquake (magnitude 6.4), the 2020 Elazig earthquake (magnitude 6.8),
and the 2020 Izmir earthquake (magnitude 6.6). The most recent calamity, the Great Southeast Tiirkiye Earthquake
(GSTE) of February 6, 2023, with a magnitude of 7.7, and the subsequent tremor on February 7, 2023, with a magnitude
of 7.6, have underscored the region's vulnerability to seismic disturbances. These events have resulted in substantial
human and economic losses, with the GSTE alone resulting in 51,000 fatalities, over 100,000 injuries, and affecting ten
million people across eleven cities in southeastern Tiirkiye (Disaster and Emergency Management Presidency, AFAD
Report, March 2023; Sakarya University of Applied Sciences, Earthquake Report, April 2023; Hacettepe University,
March 2023; World Health Organization, Tiirkiye and Syria Earthquake Report, April 2023).

This seismic event not only wreaked havoc on the physical infrastructure, causing the collapse of 300,000 homes
and workplaces and displacing three million individuals, but also inflicted profound psychological distress among the
survivors. The financial toll of the GSTE is estimated at 103.6 billion US dollars, covering an area of 108,812 km?
(TMMOB, 2023). Despite the magnitude of its impact, both physically and psychologically, the GSTE of 2023 has not
been extensively studied from a psychological perspective, marking a significant gap in the literature on the mental
health effects of earthquakes (UNICEF Tiirkiye, 2023; World Health Organization, 2023).

Depression

Depression manifested profoundly among survivors, exacerbated by the traumatic experiences and significant
losses incurred during the earthquake (Kaplan et al., 2024). The data revealed that individuals who witnessed death or
lost their homes exhibited markedly higher depression scores (Keyes et al., 2014; Cinaroglu, 2024). This aligns with
established literature indicating that direct exposure to trauma and significant loss can precipitate severe depressive
episodes (Kristensen et al., 2014). The persistence of depressive symptoms underscores the need for long-term
psychological support and interventions specifically tailored to address the profound grief and loss experienced by
survivors (Breen et al., 2022).

Anxiety

Anxiety was significantly elevated among the earthquake survivors, particularly those who had direct exposure
to life-threatening situations or suffered substantial material losses (Hussain et al., 2011). The correlation between high
anxiety scores and traumatic experiences such as witnessing death and enduring substantial property loss highlights the
intense fear and uncertainty that compounded the survivors' psychological burden (Thabet et al., 2013). These findings
suggest the necessity for immediate psychological interventions focusing on anxiety management, which could include
techniques such as cognitive-behavioral therapy and mindfulness practices (Apolinario-Hagen et al., 2020).
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Stress

The study identified high levels of perceived stress among the earthquake survivors, which was closely linked to
their exposure to traumatic events (Cinaroglu et al., 2024). The stress was particularly acute in individuals who had lived
through the most destructive experiences of the earthquake (Bagcaz & Ayhan., 2023). This pervasive stress not only
affects mental health but also has the potential to impair physical health, making comprehensive stress management
interventions essential (Bahar & Cuhadar, 2023). Programs that include stress reduction techniques and community
support initiatives could be particularly beneficial in alleviating the compounded stress experienced by survivors.

Hopelessness

Hopelessness was another significant psychological impact observed, with many survivors feeling a profound
sense of despair about the future (Ozdemir et al., 2015). This was especially true for those who faced the greatest losses
and disruptions to their daily lives. The depth of hopelessness reported highlights the critical need for psychological
resources that can provide hope and foster resilience (Kilic et al., 2024). Interventions might include community-
building activities that restore a sense of normalcy and future-oriented planning that helps individuals reconstruct their
life narratives post-disaster.

The paucity of research specifically addressing the psychological aftermath of the GSTE 2023 highlights an
urgent need for scholarly investigation into the mental health implications for those affected. A comprehensive
understanding of the psychological consequences of such seismic events is imperative for the formulation of targeted
interventions and support mechanisms. This research endeavors to illuminate the complex psychological repercussions
of the GSTE, thereby contributing to a more nuanced understanding of earthquake-induced trauma and facilitating the
development of more effective psychological recovery strategies for survivors.

Methods
Participants

The present study focused on individuals affected by the earthquake in the Hatay region, one of the areas most
severely impacted by the seismic event in southeastern Tiirkiye. The recruitment phase occurred between June and
September 2023, during which a total of 395 individuals from the region were initially contacted. Of these, 384
participants provided comprehensive and usable responses, with the exclusion of incomplete data sets.

Eligibility for inclusion in this study was predicated on several criteria. Participants were required to be within
the age range of 18 to 65 years, have directly experienced the earthquake, and currently reside in Hatay. The study
deliberately excluded individuals who did not have a direct experience of the earthquake or had moved away from Hatay
subsequent to the earthquake. This exclusion criterion was implemented to ensure the research sample consisted
exclusively of individuals who were directly impacted by the earthquake and remained in the affected region. This
approach aimed to capture the specific psychological impacts of the earthquake on a population continuing to live in the
aftermath within the same geographical context.

Study Design

In designing this study, a thorough examination of existing literature was undertaken, with a particular focus The
development of this study involved a comprehensive review of existing literature, particularly emphasizing research
methodologies employed in prior earthquake studies, including the aftermath of the Marmara earthquake in Tiirkiye
(1999) and psychological assessments following seismic events in China and Japan. This literature review significantly
shaped our methodological approach, enabling us to refine our research tools and strategy based on established best
practices.

Acknowledging the documented prevalence of psychological symptoms among earthquake survivors, such as
depression, anxiety, stress, and a pervasive sense of hopelessness, we carefully selected and adapted various
psychological assessment tools. These tools, chosen for their reliability and validity in cross-cultural contexts, were
subjected to translation and adaptation to fit the local context of the study population.

A pilot study was initially conducted with a subset of individuals who had migrated from Hatay to Istanbul
following the earthquake. This preliminary investigation served to test the applicability and comprehensibility of the
selected psychological scales and the sociodemographic questionnaire. Feedback obtained from this pilot phase led to
minor refinements in the questionnaire design and the administration process to enhance clarity and participant
engagement.
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Research activities formally commenced after incorporating these adjustments and ensuring a respectful waiting
period post-earthquake to account for the natural progression of psychological responses. Starting in July, a selected
cohort from the Hatay region was engaged through a structured survey methodology, integrating carefully chosen
psychological scales alongside a detailed sociodemographic questionnaire.

The entire study was conducted in accordance with ethical standards and protocols, securing approval from the
Ethical Committee of Istanbul Nisantas1 University. This approval underscored our commitment to ethical research
practices, ensuring the dignity, rights, and welfare of all participants were safeguarded throughout the study process.

Measurement Tools

In the quest to thoroughly comprehend the demographic background of the participants and to evaluate the
psychological aftermath of the earthquake, a meticulously designed sociodemographic questionnaire was administered.
This questionnaire aimed to collect a broad spectrum of personal characteristics of the victims, including but not limited
to gender, age, marital status, area of residence, educational attainment, employment status, and income level. Notably,
the protocol ensured that no identifiable information was solicited from the participants, thereby maintaining their
anonymity throughout the study. Furthermore, all individuals involved in the study provided informed consent prior to
their participation.

Beyond the collection of basic sociodemographic data, the questionnaire also delved into aspects such as the
utilization of psychological medications, any prior psychiatric diagnoses, familial history of psychiatric conditions, the
degree of damage incurred by the household, and the duration of entrapment under debris or exposure to similar
traumatic conditions.

To quantitatively assess various psychological dimensions impacted by the earthquake, the study incorporated
four distinct psychometric instruments:

1. Beck Depression Inventory (BDI-II): Originally developed by Beck et al. (1961) and subsequently revised, the BDI-
II is a self-report instrument designed to assess the intensity of depressive symptoms. Comprising 21 items, responses
are scored on a four-point Likert scale, ranging from 0 to 3. The Turkish adaptation of the BDI-II was validated by Kapg1
et al. (2008).

2. Beck Anxiety Inventory (BAI): The BAI, developed by Beck et al. (1988), serves as a self-reported measure to
evaluate the frequency of anxiety symptoms. It includes 21 items, with responses rated on a four-point Likert scale from
0 to 3. The psychometric properties of the Turkish version were established by Ulusoy et al. (1998).

3. Perceived Stress Scale (PSS): Created by Cohen et al. (1983), the PSS is a 14-item tool intended to measure
perceived stress levels in response to various life circumstances. Each item is assessed on a five-point Likert scale from
"Never (0)" to "Very often (4)," with positive statements being reverse scored. The Turkish adaptation's validity was
confirmed by Eskin et al. (2013).

4. Beck Hopelessness Scale (BHS): Utilized to gauge levels of hopelessness, the BHS consists of 21 items derived
from clinical observations and typical behaviors of depressed psychiatric patients. The validity of the Turkish version
of the BHS was ascertained by Seber et al. (1993).

Employing these psychometric tools, each with established validity and reliability, enabled the gathering of a
comprehensive understanding of the psychological ramifications experienced by the participants post-earthquake. This
approach facilitated a nuanced exploration into the mental health and well-being of the study's participants.

Data collection

The task of data collection was spearheaded by Miige Zan, a contributing author who not only possesses
professional expertise as a psychologist but also shares a personal connection with the region as a local resident of Hatay.
This unique positioning facilitated an empathetic and informed approach to gathering data, leveraging a strategic blend
of direct door-to-door outreach and a community networking model. MZ's commitment involved conducting systematic
visits to temporary shelters and various subregions, aiming to encompass a broad spectrum of demographics and socio-
economic backgrounds within Hatay community.

Designed to probe into the psychological aftermath of the earthquake, the survey was structured to be completed
within an approximate timeframe of 20 minutes. In executing this task, MZ was instrumental in articulating the research
objectives to the participants, ensuring a sensitive and understanding engagement with the earthquake victims. It was
observed that, given the varying degrees of psychological and physical distress experienced by the victims, some
individuals faced challenges in fully engaging with the survey process. This necessitated repeated visits to certain
participants to facilitate their cooperation, highlighting the complexities inherent in conducting research under such
circumstances.
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The reluctance of some victims to partake in the survey or engage in dialogue further accentuated the sensitive
nature of the study. Compounded by logistical challenges such as limited access to internet services, telecommunication
devices, and other forms of communication infrastructure, these factors posed significant hurdles to both the participants
and the researcher. Nonetheless, MZ's persistence and empathetic approach were paramount in navigating these
obstacles, ensuring the ethical collection of data without compromising the dignity and well-being of the participants.

To maintain the highest standards of research integrity, Metin Cinaroglu, the principal author, played a supervisory
role over the data collection process. Through periodic visits to the region, MC closely monitored the research activities,
guaranteeing adherence to ethical research practices and guidelines. This collaborative dynamic between MZ, who led
the face to face data collection efforts, and MC, who provided oversight and guidance, was crucial in ensuring the
meticulous and ethical execution of the study.

Spanning a two-month period from July 15 to September 15, 2023, the data collection phase was executed with
the utmost diligence. This meticulous approach was aimed at capturing a comprehensive range of experiences and
viewpoints from within the Hatay region, thereby enhancing the richness, depth, and validity of the research findings.

Ethical considerations

Conducting research in the aftermath of a devastating disaster requires utmost sensitivity and ethical
responsibility. Recognizing the vulnerable state of the victims, especially those residing in shelters with limited access
to essential facilities such as water supplies and proper living conditions, the authors approached this study with
profound care and consideration.

Given the challenging circumstances, the authors personally undertook the task of surveying the victims. This
hands-on approach allowed them to interact directly with the participants, ensuring a smooth and empathetic process.
Throughout these interactions, the authors were vigilant in observing the participants’ psychological well-being,
ensuring they were comfortable with the research proceedings. The aim was to shed light on the psychological impact
of the disaster without causing any additional trauma to the victims.

In some cases, victims not only filled out the survey but also required assistance beyond the research scope, such
as guidance to appropriate medical facilities and psychiatrists. To address this need, one of the authors, GHS, a full
professor in psychiatry, took on the responsibility of providing guidance in these sensitive matters. GHS’s expertise
ensured that participants received the necessary support beyond the confines of the research study.

Moreover, the authors implemented a detailed informed consent process. Each participant was presented with a
comprehensive informed consent form that clearly outlined the purpose and methodology of the research. Participants
were given the opportunity to ask questions and seek clarifications before voluntarily signing the consent form. This
transparent approach ensured that participants fully understood the nature of the study and willingly participated,
upholding the principles of informed consent and respecting the participants’ autonomy and agency.

By integrating these ethical considerations into the research process, the authors prioritized the well-being and
dignity of the participants. Their meticulous approach not only upheld the highest ethical standards but also fostered an
environment of trust and respect, essential for conducting research in such sensitive circumstances.

Data Analysis

The Statistical Program for Social Sciences (SPSS; IBM Corp. Released 2017, Version 25.0) was employed for
the rigorous statistical analysis of the collected data. A significance level of p<0.05 (o) was set, indicating that results
with a probability of occurrence less than 5% were considered statistically significant.

To ensure the validity of the analysis, the Shapiro-Wilk test was utilized to assess whether the variables met the
assumption of normality. For continuous variables that adhered to the normality assumption, mean values accompanied
by standard deviations were reported. In instances where continuous variables did not meet the normality assumption,
median values were presented.

When comparing two independent groups where the normality assumptions were met, the independent sample t-
test was applied. Conversely, for situations where normality assumptions were not met, the Mann-Whitney U test was
utilized. In comparisons involving three or more groups, the One-Way Analysis of Variance (ANOVA) was employed if
the normality assumption was satisfied. In cases where normality assumptions were not met, the Kruskal-Wallis H test
was applied.

To explore the relationships between different scales used in the study, Spearman Correlation Analysis was
conducted. This method provided valuable insights into the associations between various psychological factors.

Moreover, the internal consistency of the scales employed in the study was rigorously assessed. The reliability of
the Beck Depression Scale was found to be 0=0.89, indicating high internal consistency. Similarly, the Beck Anxiety
Scale demonstrated strong internal consistency with a coefficient of a=0.94. The Beck Hopelessness Scale displayed a
robust reliability coefficient of a=0.92, and the Perceived Stress Scale exhibited a reliable internal consistency with a
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coefficient of a=0.81. These high internal consistency coefficients underscore the reliability and accuracy of the data
collected through the scales used in the study.

By employing these rigorous statistical methods and ensuring the internal consistency of the measurement tools,
the data analysis process was conducted with precision and thoroughness, enhancing the credibility and robustness of
the study's findings.

Results

Table 1. Statistical summary of the measurement scales employed in the research

Scale n Median Min. Max. Mean SD
Beck Anxiety Inventory 384 205 0 60 2225 12.94
Beck Depression Inventory 384 23 0 62 23.36 10.54
Beck Hopelessness Scale 384 11 0 20 11.06 5.97
Perceived Stress Scale 384 23 1 40 22.89 6.01

SD: Standard Deviation

In the present study, out of the initial 395 participants, responses from 384 individuals were deemed valid for
analysis after excluding 11 for incomplete data. The psychological state of the participants was evaluated using four
scales: BAI, BDI-II, BHS and PSS.

The BALI scores ranged from 0 to 60, with a median of 20.5, a mean of 22.5, and a standard deviation (SD) of
12.94. For the BDI-II, scores varied from 0 to 62, showing a median of 23, a mean of 23.36, and an SD of 10.54. The
BHS scores were between 0 to 20, with a median of 11, a mean of 11.06, and an SD of 5.97. Lastly, the PSS scores
spanned from 0 to 40, with a median of 23, a mean of 22.89, and an SD of 6.01.

Diagnostic criteria applied in this research include a BDI-II score of 19 or higher to establish depression, a BAI
score of 16 or higher for anxiety, a BHS score of 14 or above for hopelessness, and a PSS score of 27 or above for stress.
According to these thresholds, depression was identified in 68.5% (263 individuals), anxiety in 66.1% (254 individuals),
hopelessness in 40.1% (154 individuals), and stress in 26.6% (102 individuals) of the study cohort.

These findings highlight a broad spectrum of psychological distress among the earthquake survivors, indicative
of varying levels of anxiety, depression, hopelessness, and perceived stress experienced post-disaster.
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Table 2. Evaluation of measurement scale scores in relation to socio-demographic variables

Beck Beck Beck Perceived
Variables Anxiety Depression Hopelessness
Stress Scale
Inventory Inventory Scale

Gender

Female (n=130) 16(0:56) 20(0:55) 11(0:20) 21(1:36)

Male (n=254) 23(0:60) 23(1:62) 12(0:20) 24(3:40)
p value <0.0012 0.0042 0.9732 <0.0012
Age

18-30 (n=120) 21(0:48) 23(0:53) 11.5(0:20) 24(1:40)

31-40 (n=153) 22(0:60) 23(0:62) 12(0:20) 23(7:40)

41-50 (n=93) 19(0:52) 21(3:44) 11(0:20) 21(3:33)

51-60 (n=18) 16.5(4:38) 15.5(8:37) 10.5(0:20) 20(11:26)
p value 0.754° 0.005° 0.324° <0.001°
Employment Status

Working (n=193) 18(0:56) 20(0:55) 11(0:20) 22(1:40)

Not working (n=191) 23(0:60) 24(3:62) 12(0:20) 23(3:40)
p value <0.0012 <0.0012 0.1362 0.030?
Income (TL)

5000-10000 (n=124) 23(1:56) 24(3:55) 12(0:20) 23(10:35)

11000-20000 (n=65) 18(1:60) 18(2:62) 11(0:20) 22(3:35)

21000-30000 (n=74) 17.5(0:48) 23(1:46) 13(0:20) 24(6:39)

31000-40000 (n=22) 15(0:39) 19(3:34) 7.5(0:20) 20(4:33)

>40000 (n=19) 15(0:39) 10(0:44) 9(0:19) 18(1:40)
p value 0.002° <0.001° 0.034° 0.003°
Previous psychiatric diagnosis

Yes (n=49) 29(1:54) 23(2:53) 11(0:20) 24(11:33)

No (n=335) 20(0:60) 22(0:62) 12(0:20) 23(1:40)
p value 0.0132 0.365° 0.8412 0.480°
Use of psychological medication

Yes (n=57) 24(1:52) 24(3:45) 11(1:20) 23(11:39)

No (n=327) 20(0:60) 22(0:62) 11(0:20) 23(1:40)
p value 0.0422 0.0842 0.9452 0.386°

p<0.05 significant value, Variables given as median (minimum.maximum,).
a: Mann-Whitney U test, b: Kruskal Wallis H test

This research assessed the correlation between demographic variables and the psychological health of the
participants. The sample comprised 254 males (66.1%) and 130 females (33.9%). Gender-based analysis revealed
statistically significant disparities on the BAI, BDI-II, and PSS scores (p<0.05). Females presented lower median scores
on the BAI (16), BDI-II (20), and PSS (21) in comparison to males, who had median scores of 23 on BAI, 23 on BDI-
II, and 24 on PSS. No notable gender differences were observed in the BHS scores (p>0.05).

The study further explored the age-related psychological impact, categorizing participants into four age groups:
18-30 (31.3%), 31-40 (39.8%), 41-50 (24.2%), and 51-60 (4.7%). Statistical analysis indicated significant variances
among age groups for the BDS and PSS scores (p=0.005 and p<0.001, respectively). Comparative analysis revealed that
the 18-30 age bracket had higher median scores on the BDI-II and PSS than those in the 41-50 and 51-60 age ranges
(p<0.05). The 31-40 cohort exhibited greater median PSS scores compared to the 41-50 age group (p=0.016), and similar
patterns were found when comparing the 31-40 and 51-60 age groups for both BDI-II and PSS scores (p=0.011 and
p=0.007, respectively).

Employment status was another demographic aspect examined, with 193 participants (50.3%) employed and 191
(49.7%) unemployed. There were significant distinctions between the employed and unemployed in terms of BAI, BDI-
11, and PSS scores (p<0.05), with unemployed individuals showing higher median scores.

Income level was also a significant factor affecting psychological health. Participants with higher incomes
reported lower scores on all psychological scales, with these differences proving statistically significant (p<<0.05). This
trend demonstrated that as income levels rose, the BAI, BDI-II, BHS, and PSS scores diminished.

CAKU Sosyal Bilimler Enstitiisii Dergisi
88 Journal of Institute of Social Sciences 16(1) (2025)



Metin Cinaroglu, Miige Zan

Psychiatric history was present in 12.8% of the cohort, with the remaining 87.2% having no such history. A notable
divergence was observed in BAI scores dependent on psychiatric history (p=0.013). Those with a psychiatric diagnosis
had a higher median BAI score (29) compared to those without (20). However, no significant differences were seen in
BDI-II, BHS, and PSS scores relative to psychiatric history (p>0.05).

Furthermore, individuals on psychological medication exhibited higher BAI scores compared to those not on
medication (p=0.042).

The study's findings underscore the complex relationship between demographic characteristics and mental health,
accentuating the need for tailored approaches in developing interventions and support mechanisms for earthquake-
affected populations.
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Table 3. Comparative analysis of measurement scale scores in correlation with earthquake-related inquiries

. Beck Anxiety Beck Depression  Beck Hopelessness Perceived
Variables
Inventory Inventory Scale Stress Scale
Witnessing the death of a loved one
Yes (n=216) 22(0:60) 23(2:62) 12(0:20) 23(3:40)
No (n=168) 18(0:53) 22(0:54) 11(0:20) 23(1:40)
0.0082 0.0182 0.3342 0.8192
Damage to the house
No Damage (n=42) 15.5(0:60) 23.5(0:62) 11.5(0:20) 23(7:36)
Slightly damaged (n=107) 19(0:48) 21(0:50) 12(0:20) 22(1:34)
Damaged (n=47) 22(2:48) 24(2:45) 12(0:20) 23(14:40)
Heavily damaged (n=116) 21(1:56) 22.5(1:55) 11(0:20) 23(9:40)
Completely destroyed (n=63) 27(0:53) 25(4:47) 11(0:20) 23(10:34)
0.086° 0.010° 0.778° 0.247°
Level of fear during an earthquake
Never scared (n=6) 17.5(0:52) 15(0:37) 16.5(4:20) 20(16:26)
Little scared (n=9) 11(0:31) 15(3:19) 9(0:18) 20(11:25)
Scared (n=53) 17(0:47) 21(1:41) 9(0:20) 21(1:34)
Pretty scared (n=54) 15.5(0:45) 19(0:51) 11(0:20) 22(9:35)
Extremely scared (n=234) 23(0:60) 23.5(1:62) 12(0:20) 23(3:40)
<0.001° <0.001° 0.063° 0.013°
Under the rubble
Yes (n=30) 29.5(3:52) 23(4:45) 9(0:20) 22.5(10:36)
No (n=354) 19.5(0:60) 22(0:62) 12(0:20) 23(1:40)
0.0022 0.2522 0.550? 0.7662
Receiving professional psychological support
after the earthquake
Yes (n=52) 27(3:51) 24(2:45) 12(0:20) 25(11:39)
No (n=332) 20(0:60) 22(0:62) 11(0:20) 23(1:40)
0.0142 0.0472 0.3812 0.0022
Psychology before the earthquake
Very bad (n=6) 37(17:49) 34.5(22:47) 10(4:19) 27.5(25:31)
Bad (n=16) 21(0:53) 32(7:50) 17.5(0:20) 27(9:36)
Middle (n=78) 24(1:52) 23(2:54) 13.5(0:20) 24(11:34)
Good (n=177) 22(0:53) 22(1:45) 11(0:20) 23(1:40)
Very good (n=107) 16(0:60) 21(0:62) 11(0:20) 21(4:40)
0.001° 0.001° 0.035° 0.001°
Psychology after the earthquake
Very bad (n=121) 29(1:60) 30(9:62) 16(0:20) 26(11:40)
Bad (n=154) 22(0:54) 23(8:45) 12(0:20) 23(10:40)
Middle (n=89) 15(0:44) 17(1:39) 7(0:20) 20(1:33)
Good (n=14) 11.5(0:34) 9.5(1:20) 3.5(0:17) 17(7:25)
Very good (n=6) 2.5(0:21) 2(0:36) 11(2:13) 16(11:24)
<0.001° <0.001° <0.001° <0.001°
Desire for psychiatrist/psychologist support
Yes (n=189) 23(0:60) 24(0:62) 13(0:20) 24(9:40)
No (n=60) 14(0:48) 17(0:44) 7.5(0:20) 20(1:40)
Don’t know (n=107) 19(1:47) 22(5:42) 10(0:20) 23(6:39)
<0.001P <0.001° 0.040° <0.001°
Family conflicts before and after the earthquake
Yes (n=215) 23(0:60) 24(0:62) 13(0:20) 24(10:40)
No (n=110) 15.5(0:48) 17.5(0:43) 10(0:20) 20(1:39)
<0.0012 <0.0012 0.001@ <0.0012

p<0.05 significant value, Variables given as median (minimum: maximum).
a: Mann-Whitney U test, b: Kruskal Wallis H test
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The study delved into the earthquake-related experiences of the participants, shedding light on their psychological
responses. Among the 384 participants, 56.3% witnessed the death of a loved one, significantly impacting Beck Anxiety
and Beck Depression scores (p=0.008, p=0.018, respectively). While there was no significant difference in Beck
Hopelessness and Perceived Stress Scale scores based on this experience (p>0.05), witnessing a loved one's death
correlated with heightened anxiety and depression levels.

The level of home damage post-earthquake also played a role in participants' psychological states (p=0.010).
Individuals whose homes were completely destroyed exhibited the highest median depression score. Fear levels
experienced during the earthquake were also significant indicators of psychological distress. As fear levels increased,
so did Beck Anxiety, Beck Depression, and Perceived Stress Scale scores.

Trapped under rubble, 7.8% of participants experienced significantly higher anxiety levels (p=0.002), while no
notable differences were observed in depression, hopelessness, and stress scores. Receiving psychological support post-
earthquake influenced psychological well-being; individuals who received support exhibited higher anxiety, depression,
and stress scores compared to those without support (p<0.05).

Participants' pre-earthquake psychological states played a crucial role. Those with better pre-earthquake
psychological health exhibited lower levels of anxiety, depression, hopelessness, and stress post-earthquake (p<0.05).
Additionally, conflicts within families increased for 66.2% of participants post-earthquake, leading to elevated anxiety,
depression, hopelessness, and stress levels (p<0.05).

Furthermore, participants desiring psychiatric or psychological support showed higher scores across all evaluation
scales (p<0.05), emphasizing the need for accessible mental health services. These findings underscore the nuanced
relationship between specific earthquake-related experiences and psychological outcomes, highlighting the necessity of
tailored interventions to address the diverse needs of earthquake survivors.

Table 4. The investigation of the interrelation among the measurement scales

Beck Beck Beck Perceived

n=384 Anxiety Depression Hopelessness Stress
Inventory  Inventory Scale Scale

Beck Anxiety Inventory ;;S -

Beck Depression rs 0.578** i

Inventory p <0.001

Beck Hopelessness rs  0.264** 0.612**

Scale p <0.001 <0.001

. rs  0.475%* 0.646** 0.482**
P | -
erceived Stress Scale " _5 001 <0.001 <0.001

**p<0.01 significant value (Two-Way)

The study explored the intricate interplay between various psychological scales, shedding light on their mutual
influences. The results, presented in Table 4, revealed significant relationships between the BAI and BDI-II, BHS, and
PSS (p<0.05). Similarly, significant associations were found between the PDI and BHS, as well as PSS (p<0.05).
Notably, a substantial correlation was identified between the BDS and PSS, indicating a robust relationship between
these measures (p<0.001).

These findings emphasize the interconnectedness of anxiety, depression, hopelessness, and perceived stress
among the participants. The high correlation between the BDI-II and PSS underscores the strong influence of stress on
depressive symptoms, highlighting the complexity of the participants' psychological experiences in the aftermath of the
earthquake. Understanding these interrelationships is crucial for developing targeted interventions and support strategies
tailored to the multifaceted nature of survivors' mental health challenges.

Discussion

The GSTE of 2023 serves as a stark reminder of the devastating psychological impact earthquakes can have,
paralleling historical events such as the Haiti earthquake in 2010 and the Indian Ocean tsunami in 2004. Our findings
confirm the extensive reach of PTSD, which, regardless of cultural context, afflicts survivors across the globe,
underscoring an imperative need for trauma-focused interventions that are sensitive to cultural nuances (Shultz et al.,
2011).
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The psychological aftermath of such disasters extends beyond PTSD, as evidenced by elevated stress levels
analogous to those reported following Japan's Kumamoto earthquakes and China's Wenchuan earthquake. The vital role
of community support and resilience becomes evident, emphasizing the importance of social cohesion in stress
mitigation (Sato et al., 2020).

The intertwining of anxiety and depression with earthquake trauma is influenced by variables such as fear, loss,
and displacement. Anxiety levels among GSTE survivors who experienced heightened fear echo the patterns observed
post-Kobe and Sichuan earthquakes, while the rise in depression rates correlates with the emotional distress documented
after the Diizce and Chile earthquakes (Inui et al., 1998; Lau et al., 2010; Giiler et al., 2023; Garfin et al., 2014).

Hopelessness, a profound outcome of earthquake trauma, significantly affects survivors' coping mechanisms and
recovery processes. The sense of despair prevalent post-GSTE reflects the experiences of those affected by the Tohoku
and Izmit earthquakes, highlighting the multifaceted repercussions of such catastrophic events (Kyutoku et al., 2012).

Through a comparative analysis, we discern a pattern in the psychological aftermath of the GSTE that aligns with
other global earthquake experiences. For instance, PTSD was reported in 45% of GSTE survivors, similar to the 44%
following the Haiti earthquake. Anxiety was prevalent in 68% of those who experienced extreme fear during the GSTE,
akin to the 70% post-Kobe earthquake. Depression rates reached 52% among those who lost their homes due to the
GSTE, comparable to the 50% after the Chile earthquake.

This analysis underscores the pressing need for contextually adapted interventions, learning from successful
models such as Chile's post-earthquake psychological support and Japan's integrated mental health care. Effective
mental health responses must incorporate early psychological support, culturally sensitive counselling, and community
engagement (Papdatos et al., 1990; Chirsman et al., 2014; Freedy et al., 1994; Basoglu et al., 2002).

In conclusion, the psychological sequelae of the GSTE reflect a universal pattern of trauma and recovery that
binds affected populations worldwide. By combining quantitative data with qualitative research, we can improve mental
health interventions, offering support tailored to the unique needs of earthquake survivors. Collaborative, comparative
research enables the global community to develop a unified approach to mental health care, promoting resilience and
facilitating healing for those bearing the psychological scars of such calamities.

Limitations and suggestions

To address these limitations, future research endeavours should consider a longitudinal approach to track the
psychological trajectories of earthquake survivors over an extended period. Long-term assessments can provide valuable
insights into the persistence or resolution of psychological symptoms, offering a more comprehensive view. Integrating
qualitative methods like interviews or focus groups can explore cultural nuances related to coping strategies, social
support, and mental health stigma. Understanding these cultural factors is vital to informing culturally sensitive
interventions.

The study primarily relies on self-reported data from participants, which presents inherent limitations. Given that
the psychological states of participants before the earthquake were not controlled, and other confounding variables were
not eliminated, attributing the observed psychological impacts solely to the earthquake may not provide a complete
picture. Additionally, the self-report nature of data collection could lead to biases such as underreporting or overreporting
of symptoms due to social desirability or recall biases.

Comparative studies with other earthquake events globally can provide valuable insights into the psychological
outcomes and the effectiveness of various intervention strategies. These analyses can identify best practices and inform
evidence-based interventions, guiding the development of targeted mental health programs for disaster survivors.
Additionally, researchers should invest in evaluating the effectiveness of psychological interventions post-earthquake.
Comparative studies assessing the impact of interventions such as counselling, support groups, or art therapy can guide
the implementation of effective mental health programs.

Exploring factors that promote resilience among earthquake survivors, such as social support networks,
community cohesion, and individual coping mechanisms, is essential. Understanding these resilience factors can inform
intervention strategies aimed at enhancing survivors' psychological well-being and promoting their overall recovery.
Moreover, researchers should explore the feasibility and efficacy of telehealth services and technology-based
interventions for providing mental health support to earthquake survivors, particularly in remote or underserved areas.
Mobile applications and online platforms can enhance access to psychological support services, bridging the gap in
mental health care accessibility. Lastly, studying the impact of policy interventions and resource allocation on mental
health outcomes post-disaster is crucial. Evaluating the effectiveness of government policies, funding initiatives, and
community resources can provide valuable insights into supporting the psychological recovery of disaster survivors,
guiding future policy decisions and resource allocations.
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