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Abstract Disasters have serious long-term impact on mental
health for those exposed. The aim of this study was to identify
predictors of postpartum depression among survivors of the
1988 devastating earthquake in Armenia. A nested case–con-
trol design was applied to investigate postpartum depression
in a large-scale cohort of survivors followed between 1990
and 2012. From an original group of 725 adults who were
assessed for psychopathology in 1990, 146 women reported
having a delivery after the earthquake and were included in
this study.Womenwith postpartum depression were identified
using Edinburgh Postnatal Depression Scale. A logistic re-
gression model was fitted to identify the predictors of post-
partum depression. Of the 146 women, 19 (13.0 %) had
postpartum depression. Five independent predictors of post-
partum depression were identified: number of woman’s stress-
ful life events (odds ratio (OR)=2.06), her prior history of
postpartum depression (OR=16.98), delivering sick/dead ne-
onate (OR=13.65), poor living standards during the post-
earthquake decade (OR=5.77), and perceiving oneself reli-
able in 1990 (OR=0.24). Anxiety in 1990 was marginally

significantly related to the outcome (OR=3.75). The rate of
postpartum depression in this 22-year cohort was similar to
that among the Armenian general population. Earthquake
exposure was not related to postpartum depression, indicating
that the impact of disaster-related trauma diminishes over
time. The identified predictors provided evidence to develop
interventions targeting groups of women most prone to post-
partum depression under such circumstances.
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Introduction

Psychopathological morbidity is one of the important areas of
investigation among populations exposed to natural and man-
made disasters, as there is compelling evidence suggesting
that disasters have adverse short- and long-term impact on
mental health status of those exposed, particularly in terms of
increasing the rates of post-traumatic stress disorder and de-
pression (Armenian et al. 2002; Rubonis and Bickman 1991;
North et al. 2004; Armenian et al. 2000). A meta-analysis of
50 post-disaster psychopathology studies (Rubonis and
Bickman 1991) indicates that between 7 and 40 % of the
subjects exposed to disasters show some form of psychopa-
thology and that anxiety is the most prevalent among them
followed by phobia, alcohol impairment, depression, drug
impairment, and stress. The disaster effect-size in this meta-
analysis was estimated to be 0.174, meaning that a 17.4 %
increase in the prevalence rates of baseline psychopathology
could be expected as a result of disaster exposure, and the
effect-size was higher in the case of multiple causalities of
stress and among victims of natural as opposed to man-made
disasters (Rubonis and Bickman 1991).
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A prospective study examining the development of general
psychopathology among traumatized adolescents over a 5–8-
year period after the disaster showed that compared to unex-
posed controls, the relative risk for developing any affective or
anxiety disorder, including late-onset depression, was signif-
icantly higher only among those survivors who had developed
posttraumatic stress disorder (PTSD) and that recovery from
PTSD was associated with recovery from other mental disor-
ders (Bolton et al. 2000). A substantial evidence suggests that
PTSD, depression, and trauma-specific phobia are usually
highly intertwined in disaster survivors and that the preva-
lence of all these post-disaster mental health conditions sig-
nificantly diminishes over time (Rubonis and Bickman 1991;
Bolton et al. 2000; Meewisse et al. 2011). The intensity of
traumatic exposure and other sources of life and childhood
stress, as well as low socioeconomic status, are found to be
predictive for post-disaster psychopathology (Meewisse et al.
2011; Qu et al. 2012; Harville et al. 2009b, 2010; O’Hara and
Swain 1996; Beck 2001; Norris et al. 2002).

Studies have shown that women are more prone to post-
disaster psychopathology than men (Rubonis and Bickman
1991; Norris et al. 2002). According to some evidence, preg-
nant and postpartum women may be especially vulnerable to
mental health consequences of disasters, and developing
PTSD poses these women at higher risk of developing one
of the most common complications of childbearing—postpar-
tum depression (Onoye et al. 2009; Bromet and Litcher-Kelly
2002; Benyakar and Collazo 2005).

Although longitudinal and epidemiological studies have
yielded varying rates of postpartum depression depending on
diagnostic instruments used and study methodology applied, a
meta-analysis of 59 studies reported an average prevalence of
13%,withmost cases starting in the first 3 months postpartum
(McCoy et al. 2006; O’Hara and Swain 1996). The conse-
quences on the quality of life of the suffering women and her
family members, as well as the adverse impact on infant’s
growth and development, place the postpartum depression in
line with other major public health concerns (Wisner et al.
2006; Surkan et al. 2011; Cooper and Murray 1997; Austin
et al. 2007).

Despite the high prevalence, the cause of postpartum de-
pression remains unclear with extensive research conducted to
determine the magnitude of the relationship between different
risk factors and its development. The evidence suggests that
the predictors of postpartum depression include prenatal de-
pression, childcare stress, life stress, low level of social sup-
port, prenatal anxiety, low level of satisfaction with marital
relationship and single marital status, history of previous
depression and postpartum depression, low self-esteem, low
socioeconomic status, poor delivery outcome, and unplanned/
unwanted pregnancy (O’Hara and Swain 1996; Beck 2001;
Fisher et al. 2012; Warner et al. 1996; Surkan et al. 2008;
Cooper and Murray 1995).

Over the past two decades, the population of Armenia has
faced several crises: the devastating earthquake of Spitak in
1988, the collapse of the Soviet Union in 1991, the war in
Nagorno-Karabakh during 1988–1994, and the long-lasting
economic crisis due to the difficult transition to a market
economy aggravated by the blockade of the country applied
by neighboring Turkey and Azerbaijan. In a population-based
cohort study following the 1988 earthquake in Armenia,
Armenian et al. (2002) found that depression was a major
public health problem under such circumstances. In their
study, half of the adult participants from the earthquake region
were identified as fulfilling the criteria for major depression
after 2 years following the disaster. According to this study,
female gender, the severity of earthquake-related destruction,
and the extent of material loss experienced by the family were
independent risk factors for depression among the earthquake
survivors (Armenian et al. 2002). A prospective study which
followed the Spitak earthquake survivors for 4.5 years have
demonstrated that the traumatized adults are at high risk of
developing not only severe but chronic posttraumatic stress
reactions that are related to chronic anxiety and depression
(Goenjian et al. 2000).

In 2006, the prevalence of depressive symptoms among the
general adult female population of Armenia was estimated to be
as high as 53.0 % (Demirchyan et al. 2011). A recent study
carried out among Yerevan residents revealed a 14.4 % preva-
lence of postpartum depression symptoms, whichwas notmuch
different from that in other societies (Petrosyan et al. 2011).

The current nested case–control study used a unique op-
portunity provided by a large-scale cohort study—Post-earth-
quake Psychopathological Investigation (PEPSI)—which
followed the 1988 Armenian (Spitak) earthquake survivors
prospectively for over 22 years (Armenian et al. 1997, 1998).
The cohort study made possible investigating the effect of a
number of important baseline characteristics of female survi-
vors of the earthquake on their odds of developing postpartum
depression years after the disaster. The objective of this nested
case–control study was to identify the rate and some risk
factors of postpartum depression among women exposed to
the earthquake adversities and the difficulties of post-
earthquake period. The study also aimed to investigate wheth-
er the disaster had a long-term impact on women’s post-
partum mental health.

Methods

Participants The study participants were selected from the
PEPSI cohort. The latter was initiated in 1990 to investigate
the long-term health consequences of the 1988 Spitak earth-
quake. The cohort consisted of all employees of the healthcare
services in the earthquake zone and their family members—
32,743 individuals in total, whose contact information was
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acquired from the Ministry of Health of Soviet Armenia. For
the second phase of the cohort study in 1991, a geographically
stratified sampling within the cohort was conducted to achieve
higher representation from the areas most affected by the
earthquake, which resulted in a subsample of 1,785 individ-
uals aged 16–70 years who participated in a baseline psycho-
logical assessment (Armenian et al. 2000, 2002). In spring
2012, 1,487 participants of this baseline assessment were
followed-up through household visits, and 725 individuals
were again interviewed to obtain detailed data on their phys-
ical and mental health status (309 individuals had died, 389
were either out of country or unable to participate, and 64
refused to participate). The Institutional Review Board of the
American University of Armenia approved the protocol of the
follow-up study. Informed consent was obtained from the
participants prior to their inclusion in the study. Of those 725
individuals who were interviewed in 2012, all female partic-
ipants who reported having at least one delivery after the
earthquake (n=146) were involved in the nested case–control
study of determinants of postpartum depression among earth-
quake survivors.

Study instrument and variables The dependent variable was
the status of possible postpartum depression experienced after
the earthquake. The 2012 survey instrument had a special
section on pregnancy history. Edinburgh Postnatal
Depression Scale (EPDS) was included in this section to
measure postpartum depression during the most depressed
(perceived) postnatal period a participant experienced after
the earthquake. All women who reported feeling depressed
for more than a month during the first year after any of their
deliveries that occurred after the earthquake completed the
EPDS. This screening question was included in our instru-
ment for several reasons. To diagnose postpartum depression,
the Diagnostic and Statistical Manual of Mental Disorders—
Fourth Edition (DSM-IV) criteria (American Psychiatric
Association 2000) add a Postpartum Onset Specifier (within
4 weeks after delivery) to the diagnostic criteria for major
depressive episode. According to these criteria, five disease-
specific symptoms should be present during a 2-week period
including either depressed mood or loss of interest/pleasure
most of the day nearly every day. However, these criteria
assume making diagnosis of an on-going condition. To make
the diagnosis retrospectively, the minimal duration of the
condition should be considered to exclude those women
who experienced maternity blues that could last up to 2 weeks
(Robertson et al. 2004), while the minimal duration of post-
partum depressive episode is reported to be 4 weeks and the
average duration 36 weeks (Cox et al. 1993). This conserva-
tive approach could also lead to a better estimate of the
earthquake effect on postpartum depression rate, as it is shown
that the effect size of disaster on psychopathology rates is
significantly higher if the condition is assessed retrospectively

as opposed to prospective assessment (Rubonis and Bickman
1991). The maximal post-delivery onset time of the condition
was also considered in this screening question to not miss
those cases with late onset of postpartum depression—often
over 6–7 months after the delivery (O’Hara et al. 2000;
Robertson et al. 2004).

EPDS is the most widely used screening tool for identify-
ing the risk of postpartum depression (Cox et al. 1987). It has
ten items and a four-point response scale (0–3), resulting in a
cumulative score 0–30, with higher scores indicating more
depression. A 12/13 cut-point is used to distinguish between
those with and without possible postpartum depression (Cox
et al. 1987; Rubertsson et al. 2011; Matthey 2004). This
instrument was first translated into Armenian and used in a
case–control study by Petrosyan et al. in 2011. Considering
the necessity to collect data on postpartum depressive symp-
toms retrospectively, this study used a slightly modified ver-
sion of the Armenian language EPDS (the items were put in
past tense and asked about the most depressed postpartum
period a women experienced after the earthquake). Women
meeting the criteria for having postpartum depression (a cu-
mulative EPDS score 13 and over) after any of their post-
earthquake deliveries were treated as cases in this study.
Women who did not meet the criteria for having postpartum
depression after any of their post-earthquake deliveries were
treated as controls. When comparing women’s age at delivery
and other delivery-related variables (delivery mode, neonate’s
health, etc.) between women with and without postpartum
depression, the delivery followed with the most severe de-
pressive symptoms was considered for cases and compared
with a randomly selected post-earthquake delivery (if more
than one) for controls.

I n d e p e n d e n t v a r i a b l e s i n c l u d e d wome n ’s
sociodemographic characteristics (age at delivery, perceived
socioeconomic status during the post-earthquake decade,
number of stressful life events), pregnancy/delivery history
(number of pregnancies and deliveries, history of
miscarriages/stillbirths), outcomes of the pregnancy of interest
(term of delivery, mode of delivery, neonate’s gender, birth
length, birth weight, and health status at birth), extent of
exposure to the earthquake (earthquake injuries, earthquake-
related deaths in the family, earthquake-caused material loss
score), and prior psychopathology.

Number of stressful life events was calculated based on a
checklist of potentially traumatic events meeting the DSM-IV
criterion A (American Psychiatric Association 2000). The list
of the events was taken from Trauma History Screen (Carlson
et al. 2011). Women were asked to indicate whether each of
these events ever happened to them and the times each hap-
pened. We used the summative number of the events reported
by each woman at the follow-up assessment.

Earthquake loss score was calculated as a weighted sum of
earthquake-caused loss of money, furniture, car, and everyday
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utensils (complete loss of each of these items contributed two
units to the score, partial loss—one unit; thus, the score ranged
from 0 to 8). The information on this score, as well as for
earthquake injuries and earthquake-related deaths in the fam-
ily, were obtained prospectively during the baseline
assessments.

The variables on prior psychopathology included history of
postpartum depression (reported retrospectively as postpartum
depression episode (s) experienced before the delivery of
interest) and post-earthquake psychopathology measured pro-
spectively in 1991. The latter included anxiety, major depres-
sion, post-traumatic stress disorder, and panic. Each of these
conditions was assessed using scales developed in accordance
with DSM III-R criteria current at the time of the baseline
psychopathological assessment in 1991 (Armenian et al.
2000, 2002).

This baseline instrument contained also the following item:
“Do you think that during the last month your friends and
relatives could rely on your help and support when experienc-
ing some problems?” The variable on perceived reliability for
friends/relatives was based on this single item. The data on the
remaining variables were obtained retrospectively in 2012.

Analysis The characteristics of women with and without post-
partum depression were analyzed descriptively and compared
using Pearson’s chi-square test for proportions and indepen-
dent t test for means. This was followed with bivariate logistic
regression analysis to identify the crude association between
each independent variable and the outcome of post-
earthquake postpartum depression status. All the variables
associated with the outcome at the p<0.25 level in the bivar-
iate analysis were entered into multivariate analysis in differ-
ent combinations to check their controlled/mediated effect on
the outcome (Hosmer and Lemeshow 2000). The independent
variables were entered into logistic regression analysis either
as dichotomous or continuous variables. In the latter case,
their linearity was checked on the logistic scale. At the final
step, a multivariate logistic regression model of predictors of
post-earthquake postpartum depression was fitted. The model
fit was assessed using Hosmer–Lemeshow goodness-of-fit
test, the area under the receiver operating characteristic
(ROC) curve, and the pseudo-R2. All the missing values
(comprising 2.1 % of the total sample of 146 women) were
treated as missing during the analysis. The analysis was con-
ducted using SPSS-11 and STATA-10 statistical software.

Results

Overall, 146 women from the follow-up study sample report-
ed having at least one delivery after the 1988 earthquake.
Twenty women reported being depressed at least a month after
one or more of these deliveries. Of them, one woman scored

on EPDS 9, which is well below the threshold 13. Thus, she
was treated in this study as a control. Nineteen women scored
on EPDS 13 or more and were treated as cases. The remaining
126 reported no postpartum depression after any of their post-
earthquake deliveries and comprised the control group. Thus,
the rate of postpartum depression in this sample of earthquake
survivors was 13.0 %.

Table 1 displays the distribution of selected characteristics
of interest between women with and without postpartum
depression. Women with postpartum depression were signif-
icantly older than controls at the time of the delivery. On
average, the deliveries took place 5 years after the earthquake
(median 4 years, range 0–16). The distribution of the time-lag
between the earthquake and the deliveries is provided in
Table 2. The mean time past since the earthquake was longer
for women with postpartum depression than for those without
postpartum depression (6.3 vs. 5.0 years), but the difference
was not statistically significant.

Compared to women without postpartum depression, sig-
nificantly higher proportion of those with postpartum depres-
sion reported having miscarriages or stillbirths in the past.
Women with postpartum depression had a history of this
condition more frequently than controls did (15.8 vs. 1.6 %,
respectively). They also reported significantly higher number
of stressful events in their life than controls did. Women with
postpartum depression gave birth to a sick or dead neonate
after the delivery of interest more often than women without
postpartum depression did (21.1 vs. 2.4 %). Compared to
those without postpartum depression, a much higher propor-
tion of women with postpartum depression perceived their
living standards as below average during the first post-
earthquake decade (68.4 vs. 38.6 %). Among the prospective-
ly obtained variables, only anxiety and perceived reliability
were marginally significantly different between women with
and without postpartum depression: A higher percentage of
those with postpartum depression had anxiety and perceived
themselves as not reliable for friends/relatives at the baseline
assessment. No significant differences were revealed between
the two groups with respect to earthquake-related variables—
earthquake loss score, earthquake-related injuries, or
earthquake-caused deaths in the family (Table 1).

The fitted logistic regressionmodel (Table 3) identified five
independent predictors of postpartum depression in this post-
earthquake cohort: number of stressful life events experienced
by a woman, her prior history of postpartum depression,
delivering sick or dead neonate at the given delivery, per-
ceived poor living standards during the post-earthquake de-
cade, and perceived unreliability at the baseline assessment.
Baseline anxiety was marginally significantly related to post-
partum depression in the fitted model.

When controlling for all other significant variables, each
stressful life event experienced by a woman increased her
chance of having postpartum depression more than twice.
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Both history of postpartum depression and delivering sick or
dead child at the given delivery dramatically increased the
odds of experiencing postpartum depression. However, con-
fidence intervals for these associations were too wide because
of the small number of women in the sample with these
characteristics (less than five in both groups). Perceived poor

living standards during the post-earthquake decade were as-
sociated with over five-fold higher chance of having postpar-
tum depression. Perceived reliability at the baseline assess-
ment decreased four times the odds of experiencing postpar-
tum depression. Baseline anxiety was associated with almost
four-fold increased chance of postpartum depression later in

Table 1 Distribution of selected
characteristics between women
with postpartum depression and
women without postpartum de-
pression among a cohort of the
1988 Armenian earthquake
survivors

SD standard deviation, ORs odds
ratios, CIs confidence intervals

*Significant p<0.01; **signifi-
cant p<0.05; ***marginally sig-
nificant p<0.1
a ORs and CIs from bivariate lo-
gistic regression analysis

Characteristics Women with
postpartum
depression
(n=19)

Women
without
postpartum
depression
(n=127)

ORa CIa

Age at delivery, mean (SD)* 31.4 (5.5) 27.8 (5.0) 1.14 1.04–1.26

Post-earthquake years preceding the delivery, mean (SD) 6.3 (4.6) 5.0 (3.3) 1.10 0.97–1.25

Number of stressful life events, mean (SD)* 3.3 (1.3) 2.5 (1.0) 1.88 1.22–2.90

Overall number of pregnancies, mean (SD) 6.6 (4.5) 5.2 (3.5) 1.09 0.98–1.22

Overall number of deliveries, mean (SD)** 3.1 (1.4) 2.4 (0.9) 1.74 1.13–2.68

Earthquake loss score, mean (SD) 2.5 (2.2) 2.7 (1.9) 0.96 0.74–1.23

Earthquake-caused injuries

One or more, % 5.3 8.7 0.59 0.07–4.82

None, % 94.7 91.3 1.00

Earthquake-related deaths in the family

One or more, % 15.8 12.6 1.30 0.34–4.97

None, % 84.2 87.4 1.00

Living standards during post-earthquake decade**

Poor/very poor, % 68.4 38.6 3.45 1.23–9.67

Very good/good/average, % 31.6 61.4 1.00

Ever had miscarriage or stillbirth*

Yes, % 57.9 24.8 4.17 1.54–11.30

No, % 42.1 75.2

Neonate’s health status at the given delivery*

Sick/birth defect/stillbirth, % 21.1 2.4 10.84 2.21–53.18

Healthy, % 78.9 97.6 1.00

History of postpartum depression*

Yes, % 15.8 1.6 11.72 1.82–75.53

No, % 84.2 98.4 1.00

Perceived reliability at baseline***

Reliable for friends/relatives, % 36.8 59.5 0.40 0.15–1.08

Not reliable for friends/relatives, % 63.2 40.5 1.00

Anxiety at baseline***

Yes, % 78.9 56.7 2.86 0.90–9.11

No, % 21.1 43.3 1.00

Depression at baseline

Yes, % 52.6 48.8 1.67 0.44–3.07

No, % 47.4 51.2 1.00

PTSD at baseline

Yes, % 38.9 51.6 0.60 0.22–1.64

No, % 61.1 48.4 1.00

Panic at baseline

Yes, % 36.8 29.1 1.42 0.52–3.89

No, % 63.2 70.9 1.00
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life, although the association was marginally significant. The
final model achieved good fit indices—a p value of 0.56 for
Hosmer and Lemeshow goodness of fit test, an area under the
ROC curve of 0.85, and a pseudo-R2 of 0.33 (Table 3).

Discussion

In this study, the estimated rate of postpartum depression
among the earthquake survivors was 13.0 %, which is similar
to the prevalence of this condition among the general popula-
tion of Armenia and elsewhere (Petrosyan et al. 2011; O’Hara
and Swain 1996). Reports about the influence of disasters on
the rates of postpartum depression are conflicting. Few studies
observed somewhat higher rates of postpartum depression
among those exposed to disasters (Savage et al. 2010; Qu
et al. 2012), while others reported rates of postpartum depres-
sion in these groups similar to other postpartum populations
(Harville et al. 2009a, 2010; Hibino et al. 2009).

Evidence suggests that PTSD increases the likelihood of
developing postpartum depression (Onoye et al. 2009) and
that the severity of exposure to a traumatic event is predictive
for postpartum psychopathology (Harville et al. 2009b, 2010;
Chang et al. 2002). However, we did not find a significant
association between postpartum depression and baseline
PTSD or the severity of earthquake exposure (measured by
baseline variables of earthquake-caused injuries, deaths

among family members, and material loss score). This could
be attributable to the fact that most studies of disaster-related
postpartum depression were conducted immediately or within
several months after a disaster (Harville et al. 2010; Qu et al.
2012), while this study covered a period of many years with
the median time between the earthquake exposure and deliv-
ery of interest reaching 4 years. Indeed, it was shown that the
time passed since the disaster is inversely related to its effect
size—the longer the time passed since the disaster event, the
lower the effect of the disaster on psychopathology rates
(Rubonis and Bickman 1991). Nevertheless, the baseline var-
iables of perceived reliability and earthquake-related anxiety
were found to be independent determinants of postpartum
depression, a finding well documented in the literature
(Beck 2001; Hibino et al. 2009; Petrosyan et al. 2011). It is
noteworthy that the baseline data about earthquake exposures
used in this study was collected independently in a different
time period.

This study identified a significant independent relation
between postpartum depression and the number of stressful
life events experienced by a woman. The role of life stress in
predicting postpartum depression is demonstrated in a number
of studies (O’Hara and Swain 1996; Beck 2001; Vesga-Lopez
et al. 2008).

The prior history of postpartum depression was a strong
predictor of postpartum depression in this study, while the
presence of depressive symptoms at the baseline assessment
was not. The tendency of the reoccurrence of postpartum
depression is well established (Cooper and Murray 1995;
Dennis and Ross 2006). Several studies indicate also that the
history of major depression is predictive for postpartum de-
pression (Appleby et al. 1994; Downs et al. 2008;McCoy et al.
2006; Chaaya et al. 2002). However, there is evidence sug-
gesting that previous postpartum depression is more indicative
for future postpartum depression, while previous major de-
pression poses women to higher risk for further non-
postpartum episodes of depression (Cooper andMurray 1995).

Perceived poor living standards during the first post-
earthquake decade (when 92 % of the studied deliveries took
place) were among significant independent predictors of

Table 3 Logistic regression
model on predictors of postpar-
tum depression in a nested case–
control study among the cohort of
the 1988 Armenian earthquake
survivors (valid N=143)

N number of cases,ORodds ratio,
CI confidence interval

Characteristics OR 95 % CI p value

Number of stressful life events 2.06 1.24–3.44 0.01

Poor living standards during post-earthquake decade 5.77 1.49–22.24 0.01

Neonate’s poor health/birth defect or stillbirth 13.65 1.74–106.94 0.01

History of postpartum depression 16.98 1.57–184.28 0.02

Perceived reliability at baseline 0.24 0.06–0.86 0.03

Anxiety at baseline 3.75 0.88–15.94 0.07

Model’s fit statistics Hosmer and Lemeshow goodness of fit test, p=0.56

Area under the ROC curve=0.85

Pseudo-R2=0.33

Table 2 Distribution of
the time-lag between the
earthquake and the post-
earthquake deliveries of
interest among the cohort
of the 1988 Armenian
earthquake survivors
(N=146)

Years passed after
the earthquake

% (n) of deliveries
within that period

0–2 21.2 (31)

3–4 33.6 (49)

5–6 17.1 (25)

7–8 14.4 (21)

9–10 5.5 (8)

11–12 2.1 (3)

13–14 3.4 (5)

15–16 2.7 (4)
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postpartum depression. The observed relation between poor
socioeconomic conditions and postpartum depression is also
consistent with literature repeatedly documenting the exis-
tence of such association (O’Hara and Swain 1996; Fisher
et al. 2012; Beck 2001; Qu et al. 2012). Poor living conditions
and lack of financial resources may increase the level of stress
experienced by a woman and contribute to her lower self-
esteem, thus increasing the risk of postpartum depression
(Brown and Moran 1997).

Delivering a sick or dead child was found to independently
predict mother’s postpartum depression. Both stillbirth and
delivering preterm or sick child were found to be associated
with higher risk of postpartum depression in other studies as
well (Surkan et al. 2008; Vigod et al. 2010). Again, enhanced
stress caused by these adverse birth outcomes might be re-
sponsible for higher chance of postpartum depression in these
women. Neonate’s poor health could increase the childcare
stress, which is a known risk factor for postpartum depression
(Beck 2001).

This study has a number of limitations. For the outcome
variable and some independent variables, the information was
collected retrospectively, which could potentially lead to a
recall bias and inability to determine causal relationships.
Self-report bias could be another possibility, as the study
lacked clinically validated data. Hence, selection bias could
have a place with some cases treated as controls and some
controls as cases. This could attenuate the ability of the study
to find some true associations.

Due to a small sample size, the precision of statistical
analysis suffered because of the small number of women with
the characteristic of interest. In particular, the numbers of
those who had history of postpartum depression or delivered
sick/dead child were less than five among both women with
and without postpartum depression, which resulted in wide
confidence intervals in logistic regression analysis.

The study design limited our ability to investigate the role
of major problems during the given pregnancy/delivery (e.g.,
poor marital relationship, lack of support, pregnancy/delivery
complications) in predicting postpartum depression, while
these problems are known risk factors of this psychopathology
(Vesga-Lopez et al. 2008; Beck 2001; Fisher et al. 2012).
Also, the generalizability of our findings to other population
groups or other types of disasters may be of concern. Thus, the
study findings should be viewed in the context of all the listed
limitations concerning the outcome variable, the sample size,
and the study design.

Unlike most studies of disaster-related postpartum depres-
sion, the deliveries of interest in this study occurred many
years after the earthquake, which probably made weaker the
influence of disaster-related trauma on psychological status of
women during their postpartum period. This could be the
reason of not finding an association between the earthquake
exposure variables and postpartum depression in this study.

However, this study adds some evidence to the possibility that
disaster exposure alone might not be associated with elevated
risk of postpartum depression thereafter.

Despite the discussed limitations, this study makes an im-
portant contribution to the field as one of the few cohort
studies investigating the rate and determinants of postpartum
depression among earthquake survivors (Harville et al. 2010).
Unlike other studies, this study followed the earthquake sur-
vivors for more than two decades, which made possible in-
cluding in the analysis all cases of postpartum depression that
occurred during that period. The study demonstrated that the
risk of developing postpartum depression among traumatized
subjects diminishes substantially over time. The data on some
variables found to be risk factors for postpartum depression
were obtained prospectively, thus making their relation to the
outcome free from any bias related to recall or direction of
association. The study findings have a number of practical
implications, as they indicate the characteristics of women at
higher risk for postpartum depression, thus providing evidence
to develop interventions and preventive strategies targeting the
groups of women most prone to postpartum mental disorders.
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