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Abstract

Background: A significant proportion of disaster survivors develop mental disorders. However, studies evaluating determinants for long-term
recovery from psychopathology are scarce. This study identifies factors associated with recovery from post-disaster psychopathologies among
1988 Armenian earthquake survivors.

Methods: This is part of a longitudinal epidemiologic study among survivors of the 1988 Spitak earthquake. A nested cohort of 544 subjects was
assessed in 1991 and 2012. Subjects had one-or-more baseline psychopathologies, including depression, PTSD and anxiety disorder. Based on
our 2012 psychological assessment, individuals formed two groups: those who recovered from all psychopathologies and those who did not. The
associations of socio-demographic characteristics and earthquake-related and life-time experiences with recovery from psychopathologies were
explored using multivariable logistic regression.

Results: About 60% of individuals with one-or-more psychopathologies in 1991 were free of psychopathology in 2012. After controlling for
confounders, we found access to healthcare services (OR=1.80, CI: 1.21-2.68) and perceived average/high socioeconomic status during the 10
years following the earthquake (OR=1.64, CI: 1.12-2.39) were positively associated with recovery. Each additional negative stressful life event
decreased the likelihood of recovery from psychopathologies (OR=0.88, CI: 0.80-0.97). Those with severe financial/material losses had 61%
lower odds of recovery (OR=0.39, CI: 0.19-0.78). Among those with severe losses, post-earthquake financial/material support contributed to
recovery (OR=5.57, Cl: 2.01-14.85).

Discussion: Earthquake-related losses have long-lasting negative impacts on the mental health of survivors. Post-disaster adversities and harsh
living conditions aggravate the sequel of psychopathology among victims. Timely financial/material support and access to healthcare services
helps recovery, particularly for those experiencing severe losses.
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Abbreviations: PTSD: Post-Traumatic Stress Disorder; DIS: Diagnostic Interview Schedule; PCL-C: PTSD Checklist for Civilians; SCL-90-R:
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Introduction

[1] found that disaster survivors have higher rates of myocardial
infarction, migraine, and arthritis. In the aftermath of disasters,
a large proportion of survivors also suffer from psychopathology
including post-traumatic stress disorder (PTSD), depression,

Natural disasters such as earthquakes are unexpected and
unpredictable events affecting lives of millions annually. There is a
large body of evidence showing that catastrophic earthquakes are
associated with adverse health outcomes [1-4]. Armenian et al.
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and anxiety [3,5-8]. For instance, Norris et al. [9] in a study of
flood survivors in Mexico, six months after the event, found the
prevalence of PTSD was 24%. In another study, six months after
the Newcastle earthquake, Carr et al. [5] showed that among
survivors who had experienced a threat and disruption, the PTSD
rates were about 40%. Following PTSD, depression and anxiety
are the second and third common disorders studied among
disaster survivors [10]. Research has shown that these three
disorders are highly comorbid [11-13].

During the last decades, a growing number of studies have
investigated the concept of resilience with an operational
definition of the ability to maintain functionality despite high
levels of distress [14,15]. Among the majority of people with
PTSD, symptoms resolve within months to few years [10,16,17].
However, in a minority the disorder may become disabling for
a long period, even decades following the traumatic event [18-
21]. In a prospective study of psychopathology after the Spitak
earthquake, subjects exposed to severe trauma and multiple
post disaster adversities did not show improvement in their
PTSD symptoms from 1.5 to 4.5 years after the earthquake [22].
Variations in severity of the disorder depend on multiple factors
including victim’s sex, age, ethnicity, pre- and post-disaster
adversities, and traumas, most importantly, the severity of trauma
[10,16,23].

Kessler and colleagues [13] showed that one-third of
survivors diagnosed with PTSD remained symptomatic even
a decade after the event. Bland et al. [24] suggested that the
psychological sequel of earthquakes among survivors can last
for over a decade. Lazaratou et al. [25] showed that the effect
of a catastrophic earthquake on psychological reactions can be
substantial even half-a-century after the event. In a review article
on PTSD following disasters, Neira et al. [26] noted that the course
of PTSD after disaster remains unclear and that no study to date
has assessed adequately the course of PTSD over a long enough
period of time. High rates and persistence of psychopathologies
for long periods after catastrophic disasters underscore the
importance of evaluating long-term risk and protective factors.
A better understanding of such factors would help mental health
professionals and public health policy makers to better organize
post-disaster interventions.

On December 7, 1988, an earthquake with a magnitude of 6.9
on the Richter scale struck northern Armenia, resulting in over
25,000 deaths and 100,000 injured and left half-a-million people
without a shelter. Post-disaster studies in this population have
reported high rates of PTSD and depression among the survivors,
years after the disaster [3,4,6,27]. Studies in this population have
found genetic factors, gender, lower education, severe financial
loss, closer location to the epicenter, post-earthquake adversities
and exposure to trauma and lack of social support to be associated
with mental health conditions including depression and PTSD

[3,4,6,27-29]. The objective of this study among adults exposed
to the 1988 Spitak earthquake was to evaluate the association
of socio-demographic variables, pre- and post-earthquake
experiences, and health related factors with the recovery from
psychopathology over two decades later.

Methods

A geographically stratified sub-sample of 725 individuals from
a more extensive four-phase post-earthquake epidemiological
study of a survivor cohort was followed from 1990-2012. The
original cohort, consisting of more than 32,000 individuals,
included Ministry of Health employees and their families who
resided in the earthquake- damaged zone at the time of the
earthquake. Further details on this are provided elsewhere
[4]. To identify the factors associated with recovery from
psychopathology during the study period of 1991 to 2012, a
nested cohort of 544 participants who had reported at least one
psychopathology (depression, PTSD, or anxiety disorder) in 1991,
out of the total of 725, was selected for the analysis.

Baseline data from the initial phase of the study conducted
between 1990 and 1992 included age, gender, education, and
dichotomized measures of health behavior including smoking,
drinking, and physical exercise. Earthquake-related exposure
data included distance from the epicenter (location of residency),
serious injuries, death among nuclear family members, and self-
reported earthquake- related financial loss divided into none
to moderate, and severe loss. Post-earthquake factors included
change in employment status after the earthquake and financial/
material aid received. Follow-up data used in the current study
were collected in 2012 and included major negative stressful
events over the lifetime period, financial status over the 10 years
following the earthquake, and access to healthcare services when
needed.

Additionally, the life time event checklist collected data
on divorce, serious personal illness, serious injury/illness of a
nuclear family member, separation from a nuclear family member,
detention, violence, and life threatening accidents.

The financial status of participants over the 10 years following
the earthquake was measured by a self-reported question with a
5-option ordinal scale, the responses to which were dichotomized
by combining very good, good, and average responses vs. poor,
and very poor. Psychological assessments conducted in 1991 and
2012 included measurement of PTSD, clinical depression and
generalized anxiety. The assessments in 1991 were conducted
using scales based on the DSM-III-R criteria, which were current
at the time of the assessment. The items in the scales were
adopted from Diagnostic Interview Schedule (DIS) [30], an easy-
to-administer instrument with high inter-rater agreement [31]
and high validity, correlating with other measures of PTSD and
depression [32,33]. The Armenian translation of the instrument

How to cite: Khachadourian, V, Armenian HK, Goenjian A, Anahit D, Varduhi P. Recovery From Post-Earthquake Psychopathology Among Survivors of the
1988 Armenian Earthquake 23 Years After the Event. Psychol Behav Sci Int J. 2022; 19(2): 556009. DOI: 10.19080/PBS1J.2022.19.556010


http://dx.doi.org/10.19080/PBSIJ.2022.19.556010

Psychology and Behavioral Science International Journal

was pretested and its diagnostic accuracy was checked against a
trained psychiatrist’s diagnosis, demonstrating high sensitivity
(1.00) and specificity (0.80). More details on the development and
structure of the phase II psychological instruments are provided
elsewhere [3,4].

In 2012, we utilized the widely used PTSD Checklist for
Civilians (PCL-C) to measure severity of symptoms [34]. The
Armenian translation of the PCL-C has shown a very good
diagnostic accuracy. At a cut off score of 51, it showed a sensitivity
of 0.85 and specificity of 0.82 [35]. Major depression was assessed
using the modified validated Armenian version of CES-D [36],
at a cut-off of 17 it demonstrated a sensitivity of 0.89 and a
specificity of 0.76 [36,37]. The anxiety subscale of the Symptom
Checklist-90-Revised (SCL-90-R) was used to screen for general
anxiety disorder [38]. The SCL-90-R is a highly valid and reliable
instrument commonly used to measure psychopathologies in
epidemiologic studies. It has a 5-point severity rating scale
ranging from 0 (Not at all) to 4 (extremely) [38]. The Armenian
translation of this instrument has been used before in the same
target population [39]. We used a cut off score of 11 to diagnose

general anxiety disorder.

Analysis

The nested cohort was divided into two groups based on
their psychopathological status in 2012. We considered those
with at least one psychopathology (PTSD, depression or anxiety
disorder) in 2012 as not recovered and those with no discernible
psychopathology as recovered. Recovery status in 2012 was
the outcome variable in the analysis. We used chi-square and
t-test statistics to compare the measured variables between
the recovered and not recovered groups for socio-demographic
and other variables of interest. multivariable logistic regression
analysis was used to evaluate the associations between the
outcome psychopathology status and the independent variables
after controlling for potential covariates.

Results

Table 1 shows the cross-tabulated percentages of individuals
with any psychopathology in 1991 and 0 to 3 psychopathologies
in2012.

Table 1: Trajectory of psychopathology from the baseline (1991) to follow-up (2012) among the survivors of the 1988 Armenian earthquake (N=

544).
Number of Psychopathologies at Follow-Up (2012)
Total
Number of Psychopathologies at Baseline (1991) 0 1 2 3
N (row percent) N (column percent)
1 104 (60.8) 40 (23.4) 17 (9.9) 10 (5.8) 171 (31.4)
2 105 (61.8) 25(14.7) 26 (15.3) 14 (8.2) 170 (31.3)
3 127 (62.6) 45 (22.2) 20 (9.9) 11 (5.4) 203 (37.3)
Total N (row percent) 336 (61.8) 110 (20.2) | 63 (11.6) 35 (6.4) 544 (100.0)
At Dbaseline, 31% of the 544 participants had one earthquake.

psychopathology, 31% had two, and 37% had all three. Based on the
psychological assessment conducted in 2012, 62% of individuals
(N=336) had no psychopathology, and the remaining 38%
(N=208) had at least one of the three psychopathologies. (Table
2) shows the comparisons of the rates for socio-demographic,
earthquake and post-earthquake variables of interest between
the recovered and not-recovered groups. The mean age of the
sample was 59 years, 30% were males and 70% were married. A
significantly higher proportion of participants who had recovered
from baseline psychopathologies had higher education, better
access to health care whenever needed, and better socioeconomic
status during the 10 year period following the earthquake. More
than a third of survivors lost their job during the post-earthquake
four years. Compared to those who recovered, higher proportion
of those who did not recover, reported loss of job after the

The recovered group reported significantly lower number
of lifetime negative stressful events. There were no differences
with
experiences; including earthquake-related injuries, earthquake-
related deaths among nuclear family members, severe financial/
material loss due to the earthquake, and acquiring post-
earthquake material/financial
behaviors including smoking, drinking and active participation
in sports, were also not associated with recovery status. (Table
3) presents the results from multivariable logistic regression
analysis. It shows that easier access to healthcare services and
average/high socioeconomic status during the 10 years following
the earthquake were independently associated with higher
likelihood of recovery from psychopathologies.

between the groups regard to earthquake-related

aid. Baseline health-related
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Table 2: Descriptive statistics of selected variables among the 1988 Spitak earthquake survivors with baseline psychopathology (N=544) grouped

by psychopathology outcome in 2012.

Variable Recovered' n=336 Not recovered® n=208 P value Total
Age in 2012, mean (SD) 58.2 (12.4) 59.3 (11.6) 0.316 58.6 (12.1)

Gender: Female, % 67.6 72.6 0.215 69.5

Male, % 32.4 27.4 30.5

Current marital status: Married, % 71.4 66.3 0.211 69.5
Single/divorced /widowed% 28.6 33.7 30.5
Education: Secondary/lower% 75 86.5 0.001 79.4
University /higher, % 25 13.5 20.6
Earthquake-related deaths in the family, % 9.8 13.5 0.191 11.2
Earthquake-related injuries, % 9.5 11.5 0.452 10.3
Loss of job during1988-1992, % 26.0 38.3 0.003 31.0
Earthquake-caused severe financial/material Loss, % 17.9 21.6 0.278 19.3
Post-earthquake financial/material aid, % 36 37.5 0.726 36.4
Baseline smoking, % 19 18.8 0.931 189

Baseline regular participation in sport, % 15 12.5 0.421 14
Baseline drinking (perceived), % 24.7 24 0.861 24.4

Number of living place change since the earthquake, mean (SD) 1.6 (1.5) 1.4 (1.3) 0.196 1.5(1.4)
Access to healthcare services, % 47.6 28.8 <0.000 40.4
Ever visited a psychiatrist since the earthquake, % 2.7% 10.0% <0.000 5.5%
Number of negative stressful life events, mean (SD) 4.7 (2.1) 55(2.2) <0.000 5.0(2.1)
Average/high socioeconomic status during 1988-1998, % 55.4 41.3 0.001 50

"Free from any psychopathology at follow-up.
2Suffers from at least one psychopathology at follow-up.

Table 3: Multiple logistic regression analysis of predictors of recovery from baseline psychopathology (1991) among the 1988 Armenian earth-

quake survivors.

Variable OR'? 95% CI® P value
Age 1 0.99-1.01 0.824
Gender (Male) 1.26 0.83-1.90 0.284
Access to healthcare services 1.84 1.24-2.74 0.003
Ever visited a psychiatrist since the earthquake 0.27 0.12-0.62 0.002
Number of negative stressful life events 0.88 0.80-0.97 0.008
Average /high socioeconomic status during 1988-1998 1.65 1.13-2.41 0.010
Loss of job during1988-1992 0.6 0.40-0.90 0.014
Earthquake-caused severe financial/material loss 0.47 0.24-0.94 0.033
Post-earthquake financial/material aid 0.83 0.53-1.29 0.396
Post-earthquake financial/material aid earthqutael:ren():aused severe financial/material loss (interaction 442 167 -11.67 0.003

'OR: odds ratio
2Direction of the OR is toward recovery
3ClI: confidence interval
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Although earthquake related financial/material loss and post-
earthquake financial/material aid were initially not associated
with recovery, after including an interaction term comprising of
severe earthquake loss and post-earthquake financial/material
aid, the data showed a significant association between earthquake
related severe loss and recovery, which was modified by post-
earthquake financial/material aid (Table 3). Among those with
severe loss, individuals who received financial aid had more than

4 times higher odds of recovery than those who did not receive
aid. Post-earthquake loss of job, history of visiting a psychiatrist
or psychologist, and higher number of experienced negative
stressful life events were also independently related to a lower
likelihood of recovery. (Table 4) presents the effects of earthquake
related financial/material losses and post-earthquake financial/
material aid on the recovery of survivors from psychopathology.

Table 4: Effects of earthquake caused financial/material loss and post-earthquake financial/material aid on recovery of the 1988 Armenian earth-

quake survivors from their 1991 psychopathology in 2012.

: : : : : . Psychopathology Outcome in 2012
Severe Flnanculll/ Material Flnan.c1al( l\:late RECoreredli7o) Adjusted OR?® 95% CI*
loss rial aid
Recovered Not recovered
+ - 35.6 19 26 1
+ + 63.3 41 19 3.65 1.53- 8.68
- - 59.7 196 104 2.12 1.06-4.25
- + 51.1 80 59 1.75 0.84-3.68

'Plus sign (+) indicates presence of the condition; minus sign (-) indicates its absence

20OR: odds ratio

30dds ratios were adjusted for age, gender, access to healthcare services, BMI, number of negative stressful life events, history of visiting a psy-
chiatrist/psychologist, socioeconomic status during 1988-1998, and loss of job during 1988-1992.

“Cl: confidence interval

Discussion

This study evaluated whether socio-demographic
characteristics, earthquake and post-earthquake variables among
the survivors were associated with successful recovery from early
post-disaster psychopathology 23 years after the disaster. During
the baseline assessment in 1991, the majority of the initial cohort
met the diagnostic criteria for at least one psychopathology
(PTSD, clinical depression, and/or anxiety). During the follow-up
assessment in 2012, 62% of the sample did not fulfill criteria for
any psychopathology (PTSD, clinical depression, and/or anxiety).
We found that earthquake related financial/material loss was
negatively associated with recovery from psychopathology
extending our previous findings on the association between
earthquake related financial/material loss and psychopathology
[3,4]. The second important finding indicates that those with
severe loss who received early post-earthquake financial/material
aid had significantly better odds of recovery than their peers with

severe losses who did not receive any financial/material aid.

These findings highlight the importance of identification of
survivors with severe losses and provision of timely financial/
material aid to them for achieving better recovery outcomes. The
results also showed that post-earthquake financial/material aid
was only beneficial among those with severe losses. Those without
such loss who received help did not have better odds of recovery.

This finding can be of value for policy makers planning post
disaster interventions, especially when the resources are limited.
The finding of an association between loss of job during the post-
earthquake period and current psychopathology may be due to
loss of self-worth and dignity, increased feeling of insecurity due to
lack of financial resources, and restricted social interactions. The
finding indicates the importance of the provision of employment
opportunities to the survivors to prevent job loss and employment
related problems among them. Since the significant association
between loss of job and long-lasting psychopathology was robust
even after controlling for socioeconomic status and access to
healthcare, we have hypothesized that psychological factors
such as social network disruption and dignity could have been
responsible for such an association.

The results showed that negative stressful life events
considerably decreased the odds of recovery
psychopathology. Negative life events are well- established risk
factors for PTSD, depression and anxiety [40]. Such events have
been found to be associated with the development of depression
[41]and the chronic course of PTSD [42]. Schnurr and colleagues
[43]showed that current social support and recent stressful
life events were associated with chronicity of PTSD. There
is an established strong association between socioeconomic
status and health outcomes including mental morbidity [44].

from

It is noteworthy that socioeconomic status during the decade
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following the earthquake was associated with the recovery from
post-earthquake psychopathology in the current study. Another
important factor associated with the recovery was access to
healthcare services. This remained a significant determinant of
recovery even after controlling for socioeconomic status.

Although primary care is formally free in Armenia, because
of the widespread practice of informal payments for care during
the last decades, access to healthcare services was a significant
problem [45], particularly for individuals living in the earthquake
region, as the proportion of population living under poverty
line was the highest here (more than 40%) [46]. The present
finding provides empirical evidence for providing appropriate
medical care and ensuring access to healthcare as a priority for
disaster survivors with high rates of physical and psychiatric
conditions [1,27]. Those who reported a history of receiving
consultation from a psychiatrist or a psychologist during their
life time had a significantly reduced likelihood of recovery from
psychopathology. Their use of mental health services suggests the
presence of a preexisting/chronic mental health problem (prior
to the earthquake). Despite high needs for mental health services
in Armenia, the utilization of these services is low [47], mainly
due to the existing negative stigma about mental illness and low
level of recognition of the existence of such problem among the
general population [47].

Several potential limitations of this study should be
acknowledged. Misclassification of individuals at the baseline
psychological assessment had a potential to bias our findings.
However, we believe that it was not a serious threat to the
robustness of our findings because of several reasons: first of
all the instruments utilized during that assessment were based
on internationally accepted measures and were pretested and
compared against clinical diagnosis showing high diagnostic
validity [3,4]. Second, the majority of the participants
with psychopathology during the baseline had multiple
psychopathologies (69%), which makes it even less likely to have
false positive cases, and finally only a small portion of the studied
cohort did not have a psychopathology at baseline, which shrunk
the chances of false negative cases, thus, reducing overall chances
of misclassification.

Since this study conducted a cross sectional assessment of
psychopathology at two phases, it was possible that some of the
individuals who underwent the recent psychological assessment
and were identified as being recovered were in a remission phase
during the assessment. Nonetheless, we expect such potential
bias to be toward the null. We were limited in making conclusions
about whether the factors identified were associated with the
duration of the disease or incidence rates of psychopathology that
affected their chances of full recovery. Differentiation of these
two categories (duration of psychopathology and incidence)
would require more frequent and comprehensive assessments of

the survivors. Based on our findings we suggest further studies
exploring these factors in depth to determine their role on the
incidence and course of post-disaster psychopathologies.

Conclusion

The study’s uniqueness is in that it followed the course of
the psychopathology of subjects exposed to a disaster over two
decades. The identified risk factors (earthquake related losses,
post-earthquake stressful life events, and , unemployment) and
the benefits of early intervention (post-earthquake aid, access
to healthcare) in altering the trajectory of psychopathology
could assist clinicians to better identify post disaster high risk
groups and for policy makers to allocate appropriate resources
accordingly in reduce psychopathology.
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