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Abstract

Objective: Posttraumatic growth (PTG) is a positive psychological change after challenging life
events. The purpose of this study was to investigate the effects of positive and long-term psycho-
logical changes in people who experienced the Bam earthquake.
Methods: A total of 916 adolescents were surveyed 17 years after the earthquake. Self-report
questionnaires were administered to participants. A latent profile analysis (LPA) was conducted
to extract the subgroups of adults.
Results: The LPA identified 5 meaningfully profiles that were characterized based on the pat-
tern of PTG dimensions. The common profile was profile, which perceived very low “relating to
others” dimension and medium for other PTG dimensions. Also, the results showed significant
differences among gender and age and nonsignificant differences in marital status and educa-
tion level among the profiles of PTG.
Conclusions: For stressful situations, the different dimensions of PTG change indirectly in
every person. In Bam, some patterns are seen according to PTG after 17 y. Among these dimen-
sions, the part of “relating to others”, has the greatest change. Another conclusion is that accord-
ing to a relatively high profile for 5 clusters, it seems the impact of 17 y should be less on PTG as
the number of extractive patterns is approximately high for the case.

According to the United Nations Office for the Coordination of Humanitarian Affairs, Iran is a
disaster-prone country, is dealing with a very wide range of natural disasters, and is exposed to
various types of those every year.1 The Bam earthquake occurred on Friday December 26, 2003,
in this historical city and affected a population of 97,000. The earthquake with a magnitude of
6.3 on the Richter scale led to the death of 25,000 and the injury of 50,000 people.2 Following the
Bam earthquake, more than 30,000 residential and commercial units, many government build-
ings, and 2 hospitals were partially or completely collapsed.2

Natural disasters such as earthquake not only cause financial loss and fatalities but also
induce psychological damage.3–5 These disasters are considered a great source of stress for
the survivors and leave long-term negative psychological consequences, including depression,
anxiety, and posttraumatic stress disorder. Posttraumatic stress disorder is one of the most
important and common mental health problems,6,7 which occurs in response to a stressful
and hazardous event.8 It is characterized by re-experiencing the memories or feelings of trauma
or attempts to avoid them, as well as avoiding environmental reminders even related to them.9

Traditionally, most of the research has been focused on the negative consequences of trau-
matic events, such as posttraumatic stress disorder.10,11 But in recent years, according to the
theoretical framework of positive psychology, which considers health as a continuum from pos-
itive to (lack of) negative results, researchers have also drawn attention to positive conse-
quences,12 since human beings are active, growth-oriented organisms and tend to mix their
psychological experiences into a fused sense of self.13 These positive psychological changes,
which have produced an unused perception of life after stressful life events, is called posttrau-
matic growth (PTG)14 and is suggested as a common and representative result after natural
disasters.15,16 Unlike psychological resilience, which refers to the ability to maintain the levels
of psychological well-being after continuing a traumatic event, PTG refers to positive psycho-
logical changes and growth further than previous levels of performance due to the challenging
crises of life, which through cognitive reconstruction, lead to adaptation to the new reality.17

When confronting life-threatening events, through struggling with traumatic experiences,
traumatized survivors re-assess their goals and priorities; therefore, positive changes following
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the trauma focus on the five aspects: “Recognizing Personal
Strength” occurs when a greater sense of self-reliance is recognized;
“Finding Unknown Possibilities and Opportunities” is experienced
when people improve a new path that would have not been available
if they did not experience the life emergency in the first place; The
“Experiencing Positive Changes in Relationships” domain involves
developing a greater sense of kindness or closeness to others;
“Appreciation of Life” simultaneously appears to possess a greater
appreciation for each new day of life; and finally the “Spiritual
and Existential Change” domain indicates personal growth associ-
ated with a far better understanding of spiritual issues and, then,
developing a greater sense of harmony with the planet.18–20

Previous studies have shown that PTG can occur for a long time
after disasters as well as after chronic diseases.21,22 Previous studies
also have demonstrated that PTG changes for a long time after an
event such as an earthquake.21However, there are several gaps in this
topic. First, there is no study to examine the association between
PTG and an extended period of time after an earthquake in Iran.
Second, in the previous study, often the PTG changes after long
exposure to an earthquake are reported by the total score of PTG
without the PTG dimensions or each dimension of the PTG was
considered as an independent variable, while the PTG dimensions
occur simultaneously in individuals who experience a stressful
event.23 Thus, using the person-centered approach such as latent
profile analysis (LPA) considers overlapping the PTG dimensions
and present PTG patterns. LPA is an appropriate method for deter-
mining and evaluating different patterns of PTG based on its various
dimensions. The basic premise of this analysis method is that indi-
viduals of a heterogeneous population can be grouped into sub-
groups that indicate certain characteristics. In other words, LPA
would minimize the intra-class variances and maximize the varian-
ces between the subgroups.24 On other hand, this method can be
justified by investigating the nature of PTG. One such way is a pos-
itive change in schemas about ourselves and the world, and the other
is developing an avoidance defense that could prevent any attempts
to cope with injuries.25 Therefore, PTG contains structural and self-
deceptive aspects, the structural aspect of which is related to greater
compatibility and fewer symptoms of PTSD, whereas the self-decep-
tive nature is a cognitive defense that increases the experience with
PTSD symptoms, PTG, according to the self-deceptive aspect, may
indicate a coping technique of diversion—a positive skewed belief.
This is not always linked to posttraumatic stress symptoms. Rather,
it could be linked to concepts such as optimism, self-consolidation,
and palliation.26 Paying attention to this issue is effective in the
detailed examination and long-term explanation of the subject of
the present research. The previous study15 showed that most adoles-
cents, 1 y after the Wenchuan earthquake, were categorized in the
high PTG group (76.9%), whichwas characterized by initially higher
and, subsequently, increasing PTG.

Finally, considering that the changes caused by PTG are often cog-
nitive, the issue that has been less addressed so far is the long-term
examination of such changes in people. The literature review repre-
sented that few studies have investigated the long-term effects of
events such as earthquakes on this issue, andmost of these works have
covered a period of 1 to 10 y.27 In comparison with short-term unsta-
ble effects, long-term exposure has considerably greater effects.28

The Current Study

About the mentioned gaps above, the present research examined,
by LPA, the patterns of PTG in exposed people, 17 y after the

Bam earthquake, compared with nonexposed people and also
investigated the association between the extracted patterns and
socio-demographic variables.

Methods

In 2003, a severe earthquake in Bam in southeast Iran in December
occurred. Our data, 17 y after the Bam earthquake have been col-
lected from a historical cohort study. The multi-stage cluster sam-
pling method was used to collect data, the number of clusters was
45 and the number of participants was 917. Subjects were exam-
ined in 2 groups of exposed and unexposed. The exposed group
included people who were in Bam or Barwat at the time of the
earthquake on December 26, 2003, and the basis for joining the
unexposed group was that they had lived in Bam for a maximum
of 2 y after the earthquake and had been living in Bam until the
study (with the aim of relative similarity in terms of understanding
the cultural context of life in Bam).

To eliminate the evaluation bias of the results, in addition to age
and sex, level of education, occupation, location at the time of the
earthquake, the severity of possible PTSD, questions about sub-
stance use before the earthquake, age and marital status, substance
use in first-degree relatives were asked. Neutralizing the memory
bias, people with mental illness who were unable to concentrate
and respond were excluded from the study. Because the study
was a historical cohort study, there was no follow-up bias. In refer-
ring to the cluster, each adult was randomly selected according to
the inclusion criteria. After greeting the adult and stating the objec-
tives of the study, each adult was asked to complete the question-
naire on their own; if they agreed, they completed the
questionnaire without adding their name in the box on the form.
In the case of illiteracy, the questionnaire was completed by the
interviewer. The protocol of the study was approved by The
Ethics Committee of Kerman University of Medical Sciences
(approval no. IR.KMU.REC.1398.404).

The measures used include the following.

Exposure and Demographic Variables

To examine people’s exposure, the following question was asked at
the beginning of the questionnaire: “Were you in Bam or Barvat at
the time of the earthquake on December 26, 2003?” If the answer
was no, they were asked “Since when did you live in Bam?”

At the end of the questionnaire, in addition to demographic
questions, questions were asked about deaths of first-degree rela-
tives in the earthquake.

PTGI-SF

A Persian version of the short-form PTG inventory approved by
Amiri et al. 2020 was used to measure PTG.29 The questionnaire
consists of 10 questions in 5 subscales (relating to others, new pos-
sibilities, personal strength, spiritual change, appreciation of life),
in each subscale of 2 questions. A 6-point Likert is used for scoring.

An LPA was conducted to extract the subgroups of adults who
were residents of Bam in Iran. Initially, we ran several latent profile
models, with the beginning of 2 latent profile model to 7 latent pro-
file. To obtain optimal profiles, we used data frommodel fit indexes
in combination with empirical evidence and interpretability. The
fit indexes used were the Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC),30 Sample Size Adjusted
Bayesian Information Criterion (aBIC),31 and Bootstrapping
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Likelihood Ratio Test (BLRT). Low BIC, AIC, and aBIC values
show a better model fit. Nylund et al., in a simulation study,
showed that aBIC is a superior index compared with BIC and
AIC.32 A significant BLRT P-value indicates that the latent profile
model with k profiles was better than the simpler k-1 profile model.
Also, the entropy value (0-1) was considered to assess the quality of
the classification of individuals into profiles, and values closer to 1
showed more desirable classification.33 Finally, the associations
between the identified profiles and the independent variables were
examined by analysis of variance (ANOVA) and chi-squared tests.
All data analyses were performed using Mplus 7.4,34 and missing
data were treated using the full information maximum likelihood.

Results

Descriptive statistics for the study variables in sample is showed in
Table 1. A succession of 2 through 6 latent profiles was extracted
across the PTG domains. Model fit statistics for each latent model
were presented in Table 2. Although there are reductions in BIC,
aBIC, and AIC in the succession of 2 through 6 latent profile mod-
els, the LMR-LRT indicated that a 6-class model did not signifi-
cantly improve in fit over the 5-profile model; therefore, with
regard to the more parsimonious 5-class model, it was selected
as the best fit to the data. The entropy of all latent profile models
was acceptable and high.

Latent profiles were characterized based on the pattern of scores
of PTG dimensions (Figure 1). Profile 1, consisting of approxi-
mately 48.1% of the sample, reported the lowest score of all
PTG dimensions and called low PTG. Profile 2, consisting of
approximately 26% of the sample that reported a medium score
“relating to others” and low for other PTG dimensions. Profile
3, consisting of approximately 5% of the study sample that reported

a high score of all PTG dimensions and called high PTG. Profile 4,
consisting of approximately 6% of the study sample that reported a
low score of “relating to others” and the highest score for other
PTG dimensions. Profile 5, consisting of approximately 15% of
the study sample that reported a low score of “relating to others”
dimension and medium for other PTG dimensions.

The association of latent profiles with total PTG, gender, mari-
tal status, education, death of relative, age, and PTSD are shown in
Table 3. The total PTG score was varied in the 5 latent PTG profiles
(χ2= 612.0; P< 0.001); profile 4 had the lowest total PTG scores;
and profile 1 had the highest total PTG scores. Mean PTSD varied
significantly among the 5 PTGs, and participants of profile 2
reported significantly lower PTSD than the other profiles. The rela-
tionships of other variables such as marital status and education
level, gender, death of relatives, and age were not significant with
the profiles of PTG (P> 0.05) (Table 3).

Discussion

This is the first study that examines the latent profiles of PTG
among 917 survivors in the Bam earthquake after 17 y. To assess
PTG profiles, a person-centered approach was used. Among the
adolescents following exposure to the Bam earthquake, the model
with 5 profiles showed a better fit than other latent profiles. This
result was supported by the findings of the previous study among
adults suggesting that there were 5 significant profiles of PTG in a
sample consisting of women.35 In our study, profile 1, consisting of
approximately 23% of the population, perceived medium PTG
dimensions. Also, profile 2, consisting of approximately 20% of
the population, perceived very low “relating to others” dimension,
and medium to upper for other PTG dimensions. Profile 3, con-
sisting of approximately 39% of the study population, perceived
very low “relating to others” dimension and medium for other
PTG dimensions. Profile 4, consisting of approximately 7% of
the study population, perceived high PTG dimensions.

Profile 5, consisting of approximately 11% of the study popu-
lation, perceived very low “relating to others” dimension and high
for other PTG dimensions. According to these profiles, the preva-
lence of PTG has been supported by previous studies. Jin et al.36

measured 51.1% prevalence for PTG among the participants.
They also reported a positive association between PTG and
PTSD and concluded that PTG occurs when the trauma is upset-
ting enough to promote engagement in a positive outlook about the
event, but taking care of the survivors is not too difficult. Those
findings suggest that PTG and PTSD possibly have a shared
psychological “engine” that sets them in motion. Hence, from this
perspective, PTG may reflect a cognitive adjustment process
among those who develop PTSD in response to a disaster (a pos-
itive reinterpretation).

Although the present work was not aimed to investigate the cor-
relation between PTSD and PTG, considering the explained nature
of PTG and that the changes caused by PTG are mainly cognitive
and the point that results of the previous research by Rzeszutek and
Gruszczyńska37 revealed these people have an innate motivation
for positive growth and look for different ways to achieve positive
results in the face of harm and injury. It can be concluded that pos-
itive changes in disaster exposure have long-term implications.
Also, for all profiles, the percentage reporting “yes” for death
was relatively higher than “no.” One potential explanation is that
most of the Iranian believing in Islam normally hold strong reli-
gious beliefs and are inspired by them, which might develop

Table 1. Descriptive statistics for the study variables in sample

Total

Total PTG 27.5 ± 8.1

PTG dimensions

Relating to others 4.9 ± 1.7

New possibilities 4.6 ± 1.5

Personal strength 4.7 ± 1.6

Spiritual change 3.9 ± 1.8

Appreciation of life 4.9 ± 1.6

Gender

Male 268 (43.37)

Female 350 (56.63)

Marital Status

Single 104 (16.77)

Married 516 (83.23)

Education

Less than college 485 (78.73)

College 131 (21.27)

Death relative

Yes 463 (75.41)

No 151 (24.59)

Age 46.7 ± 12.7

PTSD 8.1 ± 3.2
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Table 2. Fit statistics of the LPA

N class AIC BIC aBIC LMR BLRT Entropy

2 class 10885.4 10956.3 10905.5 1121.3*** 1150.3*** 0.95

3 class 10620.5 10717.9 10648.1 269.9*** 276.9*** 0.896

4 class 10183.06 10307.1 10218.2 438.1 449.4*** 0.944

5 class 9965 10115.6 10007.6 224.2*** 230.0*** 0.914

6 class 9808.1 9985.3 9858.3 164.5 168.8*** 0.92

Note: The bolded solution was determined to be the final model.
***P-value< 0.001.

Table 3. Exposure with the Bam earthquake and other independent variables across Latent Profiles of PTG

Profile1 (48.1%) Profile2 (26.0%) Profile3 (4.8%) Profile4 (5.8%) Profile5 (15.3%) Test Statistics Groups comparison

Total PTG 23.5 ± 3.8 24.4 ± 2.6 43.6 ± 6.4 48.3 ± 3 32.6 ± 3.6 612.02*** 4>3>5>2>1

Gender 5.2a NAc

Male 129(43.43) 76(47.5) 11(36.67) 10(27.78) 42(44.21) 3.0 NA

Female 168(56.57) 84(52.5) 19(63.33) 26(72.22) 53(55.79) 2.2 NA

Marital status 7.3 a NA

Single 42(14.09) 36(22.36) 6(20) 8(22.22) 12(12.63) 6.1 NA

Married 256(85.91) 125(77.64) 24(80) 28(77.78) 83(87.37) 1.2 NA

Education 1.6 a NA

Less than college 237(79.8) 125(78.62) 21(70) 28(77.78) 74(78.72) 0.3 NA

College 60(20.2) 34(21.38) 9(30) 8(22.22) 20(21.28) 1.3 NA

Death of relative 7.4 a NA

Yes 223(75.59) 129(81.13) 23(76.67) 23(63.89) 65(69.15) 1.8 NA

No 72(24.41) 30(18.87) 7(23.33) 13(36.11) 29(30.85) 5.6 NA

Age 46.7 ± 12.1 48 ± 14.6 45.3 ± 10.2 43.5 ± 11 46.6 ± 12.2 1.1 b NA

PTSD 8.4 ± 3.1 7.1 ± 3.2 9.0 ± 3.6 8.7 ± 2.5 8.4 ± 2.9 6.3²** 1>2; 3>2; 5>2

Note: ANOVA Test for continues variables and chi-squared test for categorical variables.
aChi-squared test with freedom degree 4;
bF test for ANOVA;
cNot applicable.
**P-value< 0.01.
***P-value< 0.001.

Figure 1. Standardized mean scores for each PTG domain among the 5 profiles of exposed people with the Bam earthquake after 17 y.
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benefits following a disaster, contribute to their positive attitude
following a disaster or negative life events, and create new frontiers
for them. This has been proven by various studies.38

Another result of this study is that the part of “relating to others”
has the greatest change of all dimensions. Real life-changing discom-
fort can produce the loss and further the destruction of relation-
ships.13 Previous studies have shown that social support, coping
styles, and personality affect relating to others.13,39,40 Anyway, differ-
ent reasons can change this dimension through these years for peo-
ple. So, this needs to be surveyed in future research.

Another finding of this study was that, for all profiles, the per-
centage of females was higher. This result was in agreement with
that of other studies.16,37,41 Wang et al.42 claimed that women, in
terms of family and friends, receive more emotional support than
men because their perception of emotion is more sensitive, they
have closer relationships with others and they may be more willing
or better able to express their personal growth experiences, which
would result in long-term positive psychological adjustment. Also,
these results showed the opposite association with some of the
prior studies.43,44 According to their results, these differences
may be partly due to cultural factors. This is because females in
traditional societies such as China and Iran have a greater emo-
tional attachment to their families than males.

Another interesting finding in the current studywas thatmean age
significantly varied among the five PTGs, and participants of profile 5
were significantly younger than those in the other profiles. Our result
was similar to several previous studies44,45 but was different from the
one by Zhou et al.,13 which found that PTG scores were significantly
higher for the older people. Adolescents, which include older people,
in their study were 12-19 y old. Therefore, older people are equivalent
to younger people in our study. So, although the results of these 2
works seem to contradict each other, a deeper investigation would
represent that the results confirmed each other. Considering this
explanation and that adolescents had an unrestricted age range
may explain the significant differences in cognitive and emotional
regulation capacities by age, younger adolescents in the study had
established more pliable cognitive schemata in the long-term that
may be challenged positively when faced with an uncontrollable trau-
matic event and cause the individual to perceive more distress. This is
the reason younger individuals might bemore likely to experience the
growth of PTG in the wake of traumatic events.

In addition, we found that, in terms of trauma exposure, non-
significant differences were found in marital status and education
level among the 5 profiles of PTG. This finding was inconsistent
with several previous studies.27,38,46When interpreting this finding,
one possible explanation could be that, in long-term exposure,
these dependent variables do not make a significant difference
in cognitive beliefs.

The present study had several limitations, including the cross-
sectional design for the study, which could not explain causation,
and the self-reported scale for PTG, which needs to be validated
using data from clinical interviews. The study was also conducted
with a sample of adolescents after the Bam earthquake in Iran,
which could have reduced the generalizability of the finding to
other people with other traumatic experiences. Considering that
the sample of this study was selected from 1 city, it should be gen-
eralized to other cultures with caution. Therefore, future studies
should be more varied in terms of sample selection.

The main limitation of this study is that other environmental
variables were not considered, including family or social support
that can be very effective.

Conclusions

For stressful situations, like an earthquake, the different dimen-
sions of PTG change indirectly in every person. As a special exam-
ple, in an earthquake in Bam, Iran, some patterns are seen
according to PTG after 17 y. Among these dimensions, the part
of “relating to others” has the greatest change of all. As a whole,
among all these 5 patterns of the participants, all the scores of these
PTG patterns were approximately the same in clustered people
except for the “relating to others” part. This findingmeans this part
may have been changing through these years for people and differ-
ent reasons. So, this needs to be surveyed. These changes represent
a new framework of development for the part “relating to other”
in PTG.

Another conclusion is that, according to a relatively high profile
for a population of thousand (5 clusters), it seems the impact of all
these 17 y should be less on PTG as the number of extractive pat-
terns is approximately high for the case. This shows a kind of
heterogeneity among the participants according to PTG. The pre-
vious studies indicate a more homogeneous situation among the
participants in a stressful event during a shorter period.
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