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Objective: The authors sought to assess
the severity and longitudinal course of
posttraumatic stress, anxiety, and depres-
sive reactions among two groups of adults
differentially exposed to severe and mild
earthquake trauma and a third group ex-
posed to severe violence. They also exam-
ined interrelationships among these reac-
tions and predictors of outcome and
compared posttraumatic stress disorder
(PTSD) symptom category profile and
course between those exposed to earth-
quake and those exposed to violence.

Method: Seventy-eight non-treatment-
seeking subjects were assessed with self-
report instruments approximately 1.5
and 4.5 years after the 1988 Spitak earth-
quake in Armenia and the 1988 pogroms
against Armenians in Azerbaijan.

Results: The two groups that had been
exposed to severe trauma (earthquake or

violence) had high initial and follow-up
PTSD scores that did not remit over the 3-
year interval. Overall, depressive symp-
toms subsided. Posttraumatic stress, anxi-
ety, and depressive reactions were highly
intercorrelated within and across both
time intervals. No significant differences
in PTSD severity, profile, or course were
seen between subjects exposed to severe
earthquake trauma versus those exposed
to severe violence.

Conclusions: After exposure to severe
trauma, either an earthquake or violence,
adults are at high risk of developing severe
and chronic posttraumatic stress reactions
that are associated with chronic anxiety
and depressive reactions. Clinical evalua-
tion and therapeutic intervention should
include specific attention to these reac-
tions. Early mental health intervention is
recommended to prevent their chronicity.

(Am J Psychiatry 2000; 157:911–916)

On December 7, 1988, an earthquake with a magni-
tude of 6.9 on the Richter scale struck northern Armenia
(population 3.5 million). The enormous destruction, injury,
and loss of life sustained by cities in the earthquake zone
has been described elsewhere (1). Gumri, the second larg-
est city in Armenia, 20 miles from the epicenter, was ap-
proximately 50% destroyed and 90% severely damaged. At
least 7% of the city’s total population of 280,000 people were
killed during the earthquake. Yerevan, the capital of Arme-
nia, 47 miles from the epicenter, sustained mild damage
and no significant loss of life. Beginning in February 1988,
pogroms were perpetrated against Armenians in Azer-
baijan. In Sumgait, the most terrorized city, there was wide-
spread persecution, murder, destruction of property, and
looting. The majority of the survivors fled to Armenia, many
of whom were relocated to Pyureghavan, a city near Yere-
van. We have previously reported on high rates of severe
posttraumatic stress reactions among adults exposed to the
earthquake (2) and of adults exposed to the pogroms (3).

There have been only a few longitudinal studies that
have specifically investigated posttraumatic stress disor-
der (PTSD) among adults after natural disasters. They in-
dicate that PTSD can have a persistent course over many
years. For example, MacFarlane (4), in a prospective study

among firefighters after the 1983 Australian bushfires, re-
ported rates of PTSD (calculated from the General Health
Questionnaire) of 32%, 27%, and 30% at 4, 11, and 29
months after exposure, respectively. Green et al. (5) retro-
spectively evaluated the status of survivors after the 1972
Buffalo Creek flood. A 14-year follow-up indicated that the
rate of PTSD dropped from 44% in 1974 to 28% in 1986.
Shore et al. (6) reported an exposure-related onset of
PTSD, generalized anxiety disorder, and depression after
the 1980 Mount St. Helen’s volcanic eruption. Symptoms
of depression and anxiety abated by 3 years, whereas
symptoms of PTSD tended to persist longer. Duggan and
Gunn (7) reported on a group of adults exposed to differ-
ent types of disasters. At initial assessment within a year of
the event, 39% met criteria for PTSD, with 23% meeting
such criteria after 26 months.

Studies of the course of posttraumatic stress reactions
among prisoners of war (POWs) have been mainly retro-
spective. They indicate that PTSD is prevalent and persis-
tent over many years (8–13). For example, Engdahl et al.
(9) reported that 45–50 years after the trauma, 84% of
POWs held by the Japanese met lifetime criteria for PTSD,
with 59% meeting current criteria. Sutker et al. (12) re-
ported current rates of PTSD of 70% among World War II
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Pacific theater POWs 50 years after imprisonment. Differ-
ences in PTSD rates across these studies reflect differences
in the severity of the traumatic experiences of the POWs.

Research on the course of PTSD among Vietnam veter-
ans has found comparatively lower rates of current PTSD
as compared with World War II POWs while also indicating
that PTSD persists. Rates of PTSD have been found to vary
with the nature and intensity of combat-related experi-
ences (14–18). For example, Kulka et al. (18) reported a
lifetime PTSD prevalence in male Vietnam veterans of 30%
and a current incidence of 15% two decades after the war,
indicating that approximately one-half of these cases have
remained chronic.

Studies of the course of PTSD in the general population
also indicate that PTSD symptoms tend to persist for years
(15, 19–21). Kessler et al. (21) reported that one-third of in-
dividuals who developed PTSD after trauma did not experi-
ence remission of the disorder after 10 years. Davidson et al.
(20) reported that PTSD became chronic in 46% of all pa-
tients who developed the disorder. Rape and assault, espe-
cially with injury, are associated with high rates and chro-
nicity of PTSD (22–27). For example, Kilpatrick et al. (22)
reported that 16.5% of women who had been raped contin-
ued to meet PTSD diagnostic criteria an average of 17 years
afterward, with 10.5% of aggravated assault victims still
having PTSD 10 years later. Studies among populations ex-
posed to political violence and torture indicate that such
experiences are associated with chronic PTSD (28–33).
Carlson and Rosser-Hogan (31) reported that, among 50
randomly selected Cambodian refugees who had not been
seeking treatment, 86% met DSM-III-R criteria for current
PTSD about a decade after their traumatic experiences.

A majority of studies that have evaluated comorbid con-
ditions with PTSD have found significant rates of comor-
bid depression and anxiety (6, 8–11, 15, 16, 18, 20, 21, 24,
27, 30, 31, 34, 35). For example, Kulka et al. (18) reported
that among 15% of male Vietnam veterans with current
PTSD, there was a total current comorbidity rate of ap-
proximately 50% for several other psychiatric disorders,
including anxiety, depression, and substance abuse.

The highest reported rates of chronic PTSD have been
among individuals exposed to extreme violence. It has
been suggested that posttraumatic stress reactions to
violence may differ from that to natural disaster (36, 37).
Frederick (36) suggested that different psychological
symptoms are associated with each type of trauma. Our
previous study among adults exposed to the Spitak earth-
quake or the pogroms in Azerbaijan revealed high rates of
severe posttraumatic stress reactions among these highly
exposed individuals, irrespective of the type of trauma,
with no difference in symptom profile between these
groups (3). The present report is a 3-year follow-up (i.e.,
approximately 4.5 years after the trauma) of a subgroup of
individuals included in the initial study. This report de-
scribes the severity, symptom profile, and course of PTSD,
depression, and anxiety among these subjects.

Method

Subjects

A total of 78 ethnically Armenian subjects, who had not been
seeking treatment, from three groups that had been previously
studied approximately 1.5 years after their respective trauma
were reevaluated 3 years later. The first group consisted of adults
from Yerevan exposed to mild earthquake trauma, with no prior
exposure to violence. For weeks after the earthquake, these indi-
viduals were exposed to graphic depictions of the earthquake de-
struction and subsequent plight of the victims. The second group
consisted of adults from Gumri exposed to severe earthquake
trauma, with no prior exposure to violence. Individuals from
Gumri were exposed to extreme direct threats to their lives during
the earthquake and heard screams from those who had been in-
jured, burned, or trapped under collapsed buildings. Many had
seen mutilated corpses exposed on the sidewalks or hanging from
buildings for days following the earthquake. The third group con-
sisted of adults from Sumgait exposed to mild earthquake trauma
but severe violence in Azerbaijan. They experienced direct threats
to their life for days and witnessed mutilation, torture, stabbing,
and burning or murder of a family member or friend.

Subjects in the three groups included housewives, students,
and a cross-section of working-class individuals, such as teach-
ers, other employees of primary and secondary schools, factory
workers, engineers, and hospital employees. Although the initial
group of subjects did not constitute a representative sample of
each population, attempts were made within each city to gather
as diverse a group of individuals as possible. The initial sampling
procedures have been described in detail elsewhere (2, 3). A sub-
group that consisted of approximately one-half of the original
subjects in Yerevan and Gumri (exposed to mild and severe earth-
quake trauma, respectively) was reinterviewed 4.5 years after the
trauma. Every other subject from the original sample was se-
lected. Whenever a subject was not located, the next individual
on the list was selected. Two individuals from the original list in
Gumri and three in Yerevan were not located. All subjects from
the original Sumgait group (exposed to severe violence) were tar-
geted for follow-up. Out of the original 25 subjects, five were not
located, and one did not wish to be interviewed. All subjects in-
cluded in this report had the study explained to them and gave
written informed consent for their participation.

The 29 subjects (seven men and 22 women) from Yerevan ex-
posed to mild earthquake trauma had a mean age of 29 years
(SD=10). The 30 subjects (four men and 26 women) from Gumri
exposed to severe earthquake trauma had a mean age of 43 years
(SD=7). The 19 subjects from Sumgait (seven men and 12 women)
exposed to severe violence had a mean age of 44 years (SD=15).
The data were screened for the effect of sex on initial score and
change in posttraumatic stress, anxiety, and depressive reaction
scores between 1.5 and 4.5 years after the trauma. There was no
effect of sex on any of the symptom measures 1.5 years after the
trauma, nor was there an effect of sex on change in scores over
time (all p values >0.10). Furthermore, there was no interaction of
sex with city. On the basis of these results, men and women within
each group were combined for the analyses.

Instruments

PTSD symptoms were evaluated using the PTSD Reaction In-
dex (38). Items are rated on a 0–4 frequency scale. Scores for intru-
sion, avoidance, and arousal were derived by grouping items re-
lated to these categories on the basis of DSM-III-R criteria and
calculating the mean item score for each symptom category (2, 3).
Previously reported findings from 1.5 years after the earthquake
among adults from Gumri and Yerevan indicated that a score of
40 or above on the PTSD Reaction Index identified 88% of sub-
jects who met DSM-III-R criteria for PTSD. Ninety-five percent of
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those who did not meet these criteria had scores that fell below
40. Of the subjects who scored above the cutoff point of 40, 97%
met DSM-III-R criteria for PTSD (2). At both time points, subjects
from Yerevan and Gumri rated their posttraumatic stress reac-
tions to the earthquake, while subjects from Sumgait rated their
reactions to the violence. All subjects were evaluated for trau-
matic experiences that may have occurred in the 3-year interval
between the two assessment points (1.5 and 4.5 years after the
trauma). Intervening trauma assessed included exposure of the
respondent to war, community violence, rape, serious accidental
injury, and witnessing violence, suicide, or serious injury. Three
subjects reported experiencing intervening trauma, including
witnessing a son being shot, being in a serious automobile acci-
dent, and falling from a balcony. The pattern of change in PTSD
Reaction Index scores for these subjects did not differ from that of
their group as a whole.

Modified Hamilton Depression and Anxiety Scales

The Hamilton Depression Rating Scale (39) and the Hamilton
Anxiety Rating Scale (40, 41) were adapted for use in this study as
self-report measures. The 21-item Hamilton depression scale was
adapted for the Armenian population by deleting two items that
were considered nondiscriminatory. Item 13, which assesses gen-
eral somatic symptoms, was excluded because almost all adults in
the region had somatic complaints (backaches, muscle aches,
and fatigability due to poor nutrition and extreme physical hard-
ship). Item 17, which assesses insight into their illness, was ex-
cluded because people in the region were not deemed psycholog-
ically minded. One question was added regarding the onset of
argumentativeness and aggression after the trauma. No ques-
tions on the Hamilton anxiety scale were added or deleted.

An independent study group of 28 adults from Gumri was used
to determine the correlation of the clinician-administered and self-
report evaluations. Two-thirds of this group were clinic patients
with a spectrum of symptoms of varying severity, while the other
third consisted of volunteers who had lived in Gumri during and af-
ter the earthquake and had not sought treatment. Half of the group
was assessed first by clinical interview, followed by completion of
the self-report form. The other half first completed the self-report
form, then were clinically interviewed. The modes of administra-
tion were highly correlated (r=0.89, df=26, p<0.001 for the depres-
sion measures; r=0.87, df=26, p<0.001 for the anxiety measures).

Statistical Analyses

Changes in scores on the PTSD Reaction Index, the modified
Hamilton anxiety scale, and the modified Hamilton depression
scale were analyzed by means of repeated measures analyses of
variance (ANOVAs), with group as a between-subject factor and
time as a within-subject factor. Greenhouse-Geisser corrections
were applied to within-subject comparisons. Changes in the per-
centage of subjects who met diagnostic criteria for PTSD over
time were assessed by using McNemar’s test. Changes over time
in scores on the intrusion, avoidance, and arousal subscales of
the PTSD Reaction Index were evaluated by using repeated mea-
sures ANOVA with group as a between-subject factor and sub-
scale as a within-subject factor. Relationships among the psycho-
logical variables were assessed by means of  Pearson correlations.

Results

Table 1 shows the mean PTSD Reaction Index, the mod-
ified Hamilton depression scale, and the modified Hamil-
ton anxiety scale scores for the three groups 1.5 and 4.5
years after their respective trauma, with repeated mea-
sures ANOVA tables for the three scales.

PTSD Reaction Index scores for the subjects from Gumri
(exposed to severe earthquake trauma) and Sumgait (ex-
posed to severe violence) did not differ from each other,
while both were significantly higher than those of subjects
from Yerevan (exposed to mild earthquake trauma) at
both times (all p values <0.05, Scheffé). PTSD Reaction In-
dex scores did not change significantly over time, and
there was no interaction of group and time.

Similarly, the modified Hamilton depression scale and
the modified Hamilton anxiety scale scores of subjects
from Gumri and Sumgait did not differ significantly from
one another and were both significantly higher than the
scores for subjects from Yerevan at both time intervals (all
p values <0.05, Scheffé). Overall, the depression scale
scores improved significantly over time, with no significant
difference in the pattern of improvement between groups.
The Sumgait and Yerevan residents accounted for the over-

TABLE 1. Posttraumatic Stress, Anxiety, and Depressive Reactions Among 78 Armenian Subjects Exposed to Severe or Mild
Earthquake Trauma or Severe Violence After 1.5 and 4.5 Years

Reaction Measure 
and Assessment 
Point

Score

Gumri
Residents

Exposed to
Severe

Earthquake
Trauma (N=30)

Sumgait
Residents

Exposed to
Severe

Violence (N=19)

Yerevan
Residents

Exposed to 
Mild

Earthquake 
Trauma (N=29)

Effect

Group Time
Interaction of 

Group and Time

Mean SD Mean SD Mean SD F df p F df p F df p

PTSD Reaction Index 68.70 2, 75 <0.001 2.33 1, 75 n.s. 0.60 2, 75 n.s.
After 1.5 years 49.7 8.5 50.8 12.6 28.5 10.3
After 4.5 years 47.2 12.6 50.8 7.6 24.8 9.8

Modified Hamilton 
depression scalea 33.67 2, 73 <0.001 18.53 1, 73 <0.001 1.62 2, 73 n.s.
After 1.5 years 27.6 10.6 30.6 11.8 13.4 7.6
After 4.5 years 24.3 9.1 21.6 9.8 9.2 7.3

Modified Hamilton 
anxiety scaleb 39.06 2, 74 <0.001 8.56 1, 74 <0.01 3.20 2, 74 <0.05
After 1.5 years 26.1 11.7 28.9 12.0 9.8 6.9
After 4.5 years 26.2 10.8 22.8 7.8 7.2 6.0

a N=17 for Sumgait residents. b N=29 for Gumri residents.
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all improvement in the anxiety scale scores, as the anxiety
scale scores of the Gumri residents remained the same.

Table 2 shows the estimated percentage of subjects in
each group who met DSM-III-R criteria for PTSD 1.5 and
4.5 years after their traumatic experience (i.e., scored 40 or
above on the PTSD Reaction Index). A large percentage of
subjects exposed to either severe earthquake trauma or
severe violence was estimated to meet criteria for DSM-
III-R PTSD at both time intervals.

Natural Disaster Versus Violence

Comparisons were made between the subjects who ex-
perienced severe trauma as a result of either a natural di-
saster (Gumri earthquake victims) or violence (Sumgait
pogrom victims) in regard to pattern of change in scores
over time for intrusion, avoidance, and arousal PTSD
symptom categories (Table 3). There was no difference in
the pattern of change over time in subscale scores be-
tween the two groups.

Correlations and Prognostic Factors

Scores on the reaction measures were highly correlated
with each other and across both assessment points (all p
values <0.001, df=76).  The PTSD Reaction Index score 1.5
years after the traumatic experience was highly correlated
with the modified Hamilton depression scale (r=0.67) and
the modified Hamilton anxiety scale (r=0.74) scores after
1.5 years. The depression and anxiety scale scores were also
highly correlated 1.5 years after the trauma (r=0.79). The
PTSD Reaction Index score after 4.5 years was highly corre-
lated with the 1.5-year scores on the PTSD Reaction Index
(r=0.70), the depression scale (r=0.64), and the anxiety scale
(r=0.65). After 4.5 years, high correlations were found be-
tween scores on the PTSD Reaction Index and the depres-
sion scale (r=0.72), PTSD Reaction Index and the anxiety
scale (r=0.79), and the depression and anxiety scales (r=
0.81). The PTSD Reaction Index score after 4.5 years was
highly correlated with the three PTSD Reaction Index sub-
scale scores 1.5 years after the traumatic experience (intru-
sion: r=0.67; withdrawal: r=0.59; arousal: r=0.46). The best
predictor of PTSD Reaction Index score at 4.5 years was
PTSD Reaction Index score at 1.5 years. Finally, high corre-
lations were found for the three PTSD Reaction Index sub-

scale scores between 1.5 and 4.5 years after the trauma (in-
trusion: r=0.62; avoidance: r=0.62; arousal: r=0.42).

Discussion

The central finding of this prospective study was that in-
dividuals exposed to either extreme earthquake trauma or
extreme violence did not show improvement of their se-
vere PTSD symptoms between 1.5 and 4.5 years after their
respective traumatic experiences. The PTSD symptoms of
individuals exposed to mild earthquake trauma fell from
the low-moderate to the upper-mild range.

The severity of PTSD symptoms among Gumri residents
exposed to severe earthquake trauma and Sumgait resi-
dents exposed to severe violence are attributable to the ex-
treme nature of their traumatic experiences. Nearly every
adult in both groups experienced significant direct threats
to their lives and witnessed horrifying sights for many
days. The persistence of PTSD symptoms in these two
groups is consistent with findings from other studies of ex-
tremely traumatized individuals, e.g., World War II POWs
(12) and Cambodian refugees (31). The persistence of
PTSD symptoms in these groups appeared to be related to
pervasive trauma reminders that were embedded in cir-
cumstances after the trauma during this 3-year interval.
These reminders continually reactivated symptoms (2).
For those exposed to earthquake, ubiquitous undisposed
debris and destroyed buildings, makeshift shoddy homes,
and absence of family members (either due to death or
employment elsewhere) served as ongoing reminders of
earthquake-related trauma. For those exposed to violence,
daily media news reports of the violence in Azerbaijan and
the war in Karabagh served this same purpose.

The persistence of PTSD symptoms among adults in
Gumri also appeared to be related to the unremitting sever-
ity of multiple stresses and adversities experienced after the
earthquake. These included impoverished and crowded liv-
ing conditions and lack of food, heat, electricity, and jobs.
The demands associated with physical, emotional, and fi-
nancial hardships appeared to interfere with efforts to con-
tend with PTSD symptoms (2, 3). Conversely, continued
PTSD symptoms seemed to give rise to secondary stresses
and adversities, such as marital discord and disturbances in
occupational and social functioning (42, 43), which com-
promised their ability to cope with PTSD symptoms.

The severity and persistence of depressive symptoms
among earthquake victims in Gumri and pogrom-exposed
subjects from Sumgait were most probably related to a
number of factors. Losses of family members and friends, of
irreplaceable treasured belongings and residence, and loss
of community cohesion may have contributed to depres-
sion. Depressive symptoms were also related to chronic and
pervasive stresses and adversities after the trauma. Finally,
depressive symptoms may have arisen from traumatic ex-
periences (14, 44) and persistent posttraumatic stress
symptoms (45). As opposed to PTSD, depressive symptoms

TABLE 2. Estimated Rate of PTSD for 78 Armenian Subjects
Exposed to Severe or Mild Earthquake Trauma or Severe
Violence After 1.5 and 4.5 Years 

Trauma Exposure Group

Estimated Rate of DSM-III-R PTSDa  

After 1.5 Years After 4.5 Years 

N % N %

Gumri residents with severe 
earthquake trauma (N=30) 26 86.7 22 73.3

Sumgait residents exposed to 
severe violence (N=19) 17 89.5 18 94.7

Yerevan residents with mild 
earthquake trauma (N=29) 4 13.8 2 6.9

a A cutoff score of 40 or above on the PTSD Reaction Index was used
to determine caseness.
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improved over time. Despite the improvement, the modi-
fied Hamilton depression scale scores of the Gumri and
Sumgait residents remained relatively high. The improve-
ment in depressive symptoms may have been due to sub-
sidence of grief and rising hopes for social and economic
recovery with the impending formation of an independent
Armenian republic.

The severity and persistence of anxiety symptoms among
those in Gumri exposed to severe earthquake trauma may
be related to a number of factors. In the months after the
earthquake, there were hundreds of aftershocks. Anticipa-
tory anxiety associated with fears of recurrence during this
acute period may have progressed into trait-like anxiety.
Chronic PTSD symptoms (e.g., recurrent intrusive memo-
ries) and pervasive external trauma reminders may also
have perpetuated anxiety. The overall improvement in anx-
iety symptoms was attributable to improvement in the
Sumgait residents exposed to severe violence and the Yere-
van residents exposed to mild earthquake trauma. The
change in the Sumgait subjects may be attributable to the
fact that during the follow-up interval, those in Sumgait
lived in a somewhat improved environment, away from the
direct threat of violence.

The present findings indicate that individuals exposed
to two different types of extreme trauma, natural disaster
and violence, are not differentiated by severity, symptom
profile, or course of PTSD. It is likely that these similarities
are due to common features of both types of trauma,
which include experiencing significant direct threats to
life and witnessing mutilating injuries or grotesque death.
However, these findings should not be construed to indi-
cate that psychological sequelae of natural disasters are
identical to those of human-perpetrated violence. For
example, revenge fantasies, shame, and feelings of de-
filement may be more prominent after rape. Evaluation of
associated features of PTSD will allow for better determi-
nation of possible differences in course of posttraumatic
reactions to man-made versus natural trauma.

The mean PTSD Reaction Index scores of the individu-
als exposed to severe trauma (either earthquake or vio-
lence) and the intercorrelations with the depression and
anxiety scale scores indicate that severely traumatized in-
dividuals are at high risk for severe, chronic posttraumatic
stress and associated anxiety and depressive reactions.

Further studies are needed to determine whether the high
intercorrelations among these reactions are due to 1) their
sharing a common etiology (exposure to trauma); 2) PTSD
being etiologic in the subsequent development of depres-
sion and anxiety; 3) symptoms of each serving to exacer-
bate one another; 4) posttrauma adversities that exacer-
bate PTSD while promoting the onset and aggravation of
depression and anxiety; or 5) measurements of these reac-
tions not being wholly independent because of an overlap
of symptoms among these categories.

The present research design obviated some method-
ological problems that have confounded research regard-
ing the course of PTSD. Being prospective, it circumvented
problems with memory failure inherent in retrospective
studies. North et al. (27) reported that 1-year follow-up
evaluations would have failed to detect about one-third of
PTSD cases at baseline. The present design included sub-
jects who were not seeking treatment and who were ethni-
cally, culturally, and religiously homogeneous.

The present findings indicate that clinical evaluation of
individuals exposed to earthquake or violence should in-
clude specific evaluation of posttraumatic stress, anxiety,
and depressive reactions and that intervention strategies
should address these coexisting symptoms. Early mental
health intervention may serve to prevent the chronicity of
these reactions among victims of extreme trauma.
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