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Application of Western models of
posttraumatic stress disorder in Nepal:
Confirmatory factor analysis in earthquake
survivors and in spinal cord injury patients

Siobhán M. Griffin1 , Khagendra Acharya2, Bikash Parajuli3,
Grace McMahon1, Chérie Armour4 and Orla T. Muldoon 1,5

Abstract
Posttraumatic stress disorder (PTSD) is often diagnosed by counting the number of symptoms experienced in specified symp-

tom clusters, as outlined by the American Psychiatric Association’s Diagnostic and Statistical Manual (DSM) of mental illness.

However, PTSD measurement tools and this method of diagnosing and treating PTSD, even in non-Western countries, is

based on Western concepts of the underlying factor structure. While some research has suggested that PTSD is a disorder

found in Western, or “WEIRD” (White, Educated, Industrialized, Rich, and Democratic) countries and it may not translate to

non-Western cultural contexts, other research has documented PTSD in a variety of non-Western countries including India,

China, and the Philippines. We examined if the underlying factor structure of PTSD was evident in another non-Western

context—in Nepal. We translated and back-translated the PTSD Checklist Specific Stress Version (PCL-S), adapting it for

use with populations with low literacy affected by two life changing traumas. We then tested a series of theoretical models

of PTSD across two different trauma samples—in survivors of the 2015 earthquake (N= 392) and in people who experienced

a life-changing spinal cord injury (N= 163). Using confirmatory factor analysis, we found some evidence that PTSD symptoms

appear to map onto Western factors, with evidence of the four-factor Dysphoria model (Re-experiencing, Avoidance,

Dysphoria, and Hyperarousal symptoms) in both populations, and demonstrating scalar invariance across samples.

However, exploratory factor analyses suggested a different underlying structure. Further, measurement invariance testing sug-

gested gendered responses to PTSD items. The results demonstrate PTSD symptoms in this non-Western context somewhat

fit hypothesized Western concepts of PTSD but point to a holistic approach to diagnosing PTSD in such contexts, as opposed

to using clusters or PTSD cut-offs.
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Highlights

• PTSD is often diagnosed using Western concepts of its
underlying factor structure.

• We translated and adapted the PCL-S for use in Nepal.
• PTSD symptoms somewhat mapped onto Western clus-

ters in two trauma samples in Nepal—in survivors of
the 2015 earthquake and in people with a life-changing
traumatic spinal cord injury.

• Results suggest taking a more holistic approach to PTSD
diagnosis in such contexts, and advise against using clus-
ters or score cut-offs in the diagnosis and treatment of
PTSD.
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Posttraumatic stress disorder (PTSD) is the experience of
severe or sustained psychological and behavioral symptoms
after a traumatic life event (American Psychological
Association, 2017). Diagnostic measures that assess the inci-
dence of PTSD revolve around identifying symptoms in pre-
defined clusters or factors, such as symptoms relating to
re-experiencing trauma, hyperarousal, and avoidance. The
exact number of factors is debated, and a variety of different
latent structures have been found (for a review see Armour
et al., 2016). However, factor analytic research largely
focuses on Western populations. Indeed, the concept of
PTSD is sometimes argued to be a culture-bound Western
disorder; that within non-Western populations certain events
may not be seen as traumatic, and that the wording of items
measuring PTSD does not take culture and the subjective
meaning of the experience into account (Marsella et al.,
1996; Patel & Hall, 2021; Summerfield, 2001; Young,
1997). While PTSD has been diagnosed cross-culturally
(e.g., Marsella et al., 1996; Stein et al., 2013), prevalence
rates vary widely, suggesting measurement issues with the
diagnostic algorithms for PTSD (see also; Elhai et al.,
2009; Forbes et al., 2011). It is important to examine if the
underlying theoretical latent structure exists in non-Western
populations if we are to have confidence in the cross-cultural
validity of PTSD diagnoses. Therefore, we tested the factor
structure of a commonly used PTSD measurement instru-
ment, the PTSD Checklist Specific Stress Version (PCL-S;
Weathers et al., 1993) based on the DSM-IV criteria
(American Psychiatric Association, 1994) translated into
Nepali, across two populations in Nepal and in the context
of two trauma experiences—post-earthquake and after a trau-
matic life-changing spinal cord injury (SCI).

To fully understand the nature of the post-traumatic
sequelae, Davis et al. (2015) highlight the collective or
group-level component of trauma and the need for research
to consider the scale of the trauma together with its cultural
context. Nepal is replete with specific cultural, societal, and
historical nuances associated with trauma. Culturally, for
societies like Nepal who are struggling with basic infra-
structure and severe poverty, the economic and social
impacts of trauma (such as earthquakes) are often chronic
and enduring. This is unlike the predominant acute concep-
tualization of trauma associated with PTSD in the West.
Indeed, in Nepal there is no specific term that describes
post-traumatic stress in the Nepali language or other lan-
guages spoken in Nepal (Kohrt & Hruschka, 2010). One
idiom of distress widely used is dukkha (suffering,
trouble, hardship). Dukkha is considered to be an inevitable
and constant aspect of everyday life. As Hepburn (2017)
notes, the word dukkha is far more commonplace than its
counterpart sukkha (happiness, or more realistically, con-
tentment with the lack of obvious, intrusive suffering). In
this way, in Nepal this form of distress is not only socially
acceptable but also a fundamental feature of human life.
Dukkha is a normal part of everyday life.

Nepal has a long history of trauma. The Nepalese Civil
War, fought between the Communist Party of Nepal
Maoist (CPN-Maoist) and the Government of Nepal, was
a bloody period in Nepali history from February 1996 to
November 2006. Micro-data on the violence indicate that
15,021 cases of severe violence were perpetrated during
the period (Joshi & Pyakurel, 2015). Of this figure,
13,234 were fatalities and 1,787 were cases of disappear-
ances. Besides these casualties, 75,000 people were
injured, and 250,000 were internally displaced. As Nepal
emerged from this period of political violence, the devastat-
ing earthquake of April 2015 and its aftershocks occurred.
The toll was again high with approximately 900 fatalities
and 22,000 injured across Nepal. Alongside this is the
occurrence of other traumas, including daily road traffic
accidents that arise from poor policing and roads infrastruc-
ture and high incidence of falls resulting in SCIs due to the
nature of work (often agricultural) and poor infrastructure
(e.g., falls from trees, rooftops, cliffs), with the exact inci-
dence of SCIs difficult to calculate (for reviews see;
Karkee & Lee, 2016; Parajuli et al., 2020).

Furthermore, it is worth noting that the effects of trauma,
including that experienced from the earthquake and road
traffic accidents, are felt differently by ethnic, gender, and
caste groups in Nepal. Although caste-based discrimination
was made illegal in 1964, and the re-establishment of multi-
party democracy in 1990 described Nepal as a multiethnic,
multilingual, democratic state in which all citizens were
equal, the number of cultural groups in Nepal is debated.
The Central Bureau of Statistics (CBS) data records 126 dif-
ferent caste/ethnic groups and has recognized 63 groups in
the Janajati ethnic group category. The legal and sociocul-
tural norms that persist mean that women, and socially
excluded low-caste and ethnic groups, experience far
greater poverty and disadvantage. These issues are also
intersectional, with gender disparities highest in the
lowest caste and ethnic groups—for example, trafficking
and servitude of low-caste women and girls is a pressing
social concern (United National Office on Drugs and
Crime (UNODC), 2009). Research has highlighted how
social group memberships have strong influences on who
experiences trauma, and how the trauma is experienced
(Muldoon, 2024). For instance, in Nepal it is usually indivi-
duals from lower-income groups (or those lacking regular
income) and males that are affected by SCIs from falls or
motor vehicle accidents (Adhikari et al., 2020; Willott
et al., 2021), and those with lower-income and lower-caste
status who feel the burden of SCIs more (Sinha et al., 2022).
Likewise, after the 2015 earthquake and aftershocks indivi-
duals in low-caste households and households without an
adult male were less likely to receive aid (Panday et al.,
2021; Pathak & Schündeln, 2022), and more likely to
suffer indirect effects such as domestic violence, prostitu-
tion, and economic and psychological distress (Arora,
2022).
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The factor structure of PTSD
It is worth noting that there is controversy around the exact
underlying latent structure of PTSD, and much theoretical
and empirical research has tested different underlying
latent structures (for reviews see Armour et al., 2016;
Elhai & Palmieri, 2011). A three-factor model was initially
proposed by the fourth Diagnostic and Statistical Manual
of Mental Disorders (DSM-IV; American Psychiatric
Association, 1994), where a PTSD diagnosis could be
made by evidence of: one symptom relating to
Re-experiencing the event, three symptoms relating to
Avoidance of stimuli associated with the trauma and
numbing, and two symptoms of Hyperarousal. However,
this model has been contested, and is argued to be a poor
fit empirically and fails to capture the underlying
symptom structure of PTSD (Asmundson et al., 2004;
Baschnagel et al., 2005; Elhai & Palmieri, 2011; Yufik &
Simms, 2010). Since this three-factor model was proposed,
three other models have received the most support, and
these appear to fit PTSD symptoms more accurately (for
reviews see Armour et al., 2016; Yufik & Simms, 2010);
the four-factor Emotional Numbing model (King et al.,
1998), the four-factor Dysphoria model (Simms et al.,
2002), and the five-factor Dysphoric Arousal model
(Elhai, Biehn, Armour, et al., 2011). Table 1 presents
these different models and their hypothesized underlying
latent factors.

The present research focuses on the specified models in
Table 1 as we employed the PCL-S (based on the
DSM-IV), but it is worth noting the publication of the
DSM-5 (American Psychiatric Association, 2013) only
made some slight changes to the items used to assess
PTSD. The DSM-5 specifies a four-factor model (American
Psychiatric Association, 2013), consisting of Intrusion
(Criterion B), Avoidance (Criterion C), Negative alterations
in cognitions and mood (Criterion D), and alterations in
Arousal and reactivity (Criterion E). Researchers have
shown that datasets based on these two versions can be
pooled (with transformations) due to the high concordance
between the items (Moshier et al., 2019; Rosellini et al.,
2015). For instance, Criterion D symptoms (in the DSM-5)
are similar to that proposed by the Emotional Numbing
factor, with the addition of two new symptoms (distorted
blame of self or others for the trauma, and a negative emo-
tional state) and the change of one symptom (a sense of a fore-
shortened future was replaced with negative expectations of
self, others, or the world). Similarly, Criterion E symptoms
appear to map onto the Hyperarousal factor with the addition
of one new symptom (self-destructive behavior) and irritabil-
ity/anger changed to aggressive behavior. Overall, this
research has shown the four-factor DSM-5 closely represents
the four-factor DSM IV Numbing model (King et al., 1998)
but with a greater emphasis on dysphoria-related symptoms
(Liu, Wang, Cao, Wang, et al., 2014).

Numerous studies have provided support for the
Emotional Numbing model, the Dysphoria model, and the
Dysphoric Arousal model, showing that these models
have better fit than three-, two-, and one-factor models
(e.g., Armour, Carragher, et al., 2013; for reviews see
Armour et al., 2016; Yufik & Simms, 2010). The two four-
factor models (Emotional Numbing and Dysphoria) appear
similar; when they are compared against each other they
appear to have similar indices of fit. However, the
Dysphoria model appears to fit the data better more consist-
ently than the Emotional Numbing model—but only mar-
ginally so (Yufik & Simms, 2010). Research comparing
the five-factor Dysphoric Arousal model to these two four-
factor models generally show the five-factor Dysphoric
Arousal model is marginally superior (Armour, Carragher,
et al., 2013; Armour et al., 2016). Indeed, much research
has found support for this five-factor model (e.g.,
Armour, Carragher, et al., 2013; Hansen et al., 2012;
Pietrzak et al., 2012), but of note this model was conceptua-
lized only a few years prior to changes in the nosology of
PTSD in the newer DSM-5 and thus had a shorter time
for testing compared to other models. Importantly, regard-
less of the model tested, research using confirmatory
factor analysis to test the underlying structure of PTSD
has focused largely on Western populations (e.g.,
Armour, Carragher, et al., 2013; Hansen et al., 2012;
Marshall, 2004; McWilliams et al., 2005; Pietrzak et al.,
2012).

Prior CFA work on PTSD models across cultural
contexts
Only a handful of studies have examined the structure of
PTSD in non-Western populations despite the Global
South being far more affected by traumatic experiences
including war, earthquakes, and disability (Muldoon
et al., 2019). However, evidence of PTSD symptoms
fitting the hypothesized four- or five-factor structure have
been found in non-Western populations, with the five-factor
Dysphoric Arousal model showing good fit in: a Malaysian
sample in response to a tsunami using a diagnostic inter-
view (Armour, Raudzah Ghazali, et al., 2013); India follow-
ing a natural disaster and displacement using the PCL-S
(Charak et al., 2014); Rwanda following genocide using
the PCL-C (Fodor et al., 2015); China following a traumatic
spinal cord injury using the PCL-S (Liu, Wang, Cao, &
Zhang, 2014); and in a civilian sample in the Philippines
using the Harvard Trauma Questionnaire (HTQ; Mordeno
et al., 2014). The Dysphoria model, meanwhile, was
found to best represent the latent structure of PTSD in refu-
gees in West Africa using the PSDS (Vinson & Chang,
2012). Interestingly, Michalopoulos and colleagues (2015)
compared the fit of four established Western models (the
three-factor DSM-IV, the four-factor Numbing model, and
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four-factor Dysphoria model, and the four-factor DMS-5
model) using the Harvard Trauma Questionnaire, and
showed that the Numbing model showed the best fit in
sexual violence survivors the Democratic Republic of
Congo and in Burmese refugees in Thailand, but none of
these models showed adequate fit in torture survivors in
Iraq. More recently, work using DSM-5 criteria has also
found evidence of PTSD symptoms in non-Western coun-
tries mapping onto proposed factors (e.g., Brunnet et al.,
2021; Ibrahim et al., 2019).

Overall then it appears that the hypothesized underlying
latent factors of PTSD exist in a number of cultural con-
texts. This suggests that PTSD may be a universally experi-
enced phenomenon. However, there is also a school of
thought that suggests posttraumatic symptoms are culture-
specific (e.g., Bracken, 1998; Young, 1997). For example,
some research has argued that while Re-experiencing symp-
toms appear universal, other symptoms like Avoidance and
Numbing may be culture dependent (Marsella et al., 1996;
Marsella & Christopher, 2004; McCall & Resick, 2003). It
remains the case that most models and measurement tools
examining traumatic stress are the result of studies employ-
ing samples from Western, industrialized countries
(Yeomans & Forman, 2009). To avoid category fallacy,
that is assuming that constructs created in one cultural
context exist in others (Kleinman, 1977), more research is
needed to confirm that PTSD is a construct evident in a
variety of cultures and in response to a range of traumatic
events (Marsella et al., 1996). In fact, Fodor et al. (2015)
highlighted that research applying Confirmatory Factor
Analysis (CFA) in non-Western samples is lacking. If the
proposed factor structure of PTSD does not exist in a
variety of non-Western populations it may lead to errors
in identifying individuals with PTSD, or misdiagnosing

people as not having PTSD, which over time may result
in the development of long-term mental disorders and
prolong suffering (Agger et al., 1995).

The present research
In the present research we explored if the factor structure of
PTSD exists in Nepal across two samples—the 2015 earth-
quake and a life-changing spinal cord injury. These samples
were chosen on the premise that they experienced very dif-
ferent traumas. Individuals affected by the earthquake
experienced a large-scale group-level trauma, where many
people around them experienced the event also—they there-
fore had other people to relate to and draw resources from
during this time. Whereas experience of a spinal cord
injury is quite an individual-level trauma. Furthermore,
examining the factor structure of PTSD across more than
one type of trauma serves to increase the generalizability
of our results.

We examined if PTSD symptoms in these populations fit
hypothesized underlying latent structures by testing five
models using CFA: (1) a one-factor solution (primarily as
a comparison model), (2) the three-factor DSM-IV model
(American Psychiatric Association, 1994), (3) the four-
factor Emotional Numbing model (King et al., 1998), (4)
the four-factor Dysphoria model (Simms et al., 2002), and
the (5) five-factor Dysphoric Arousal model (Elhai,
Biehn, Armour, et al., 2011). We explored each of these
model structures to see if any, or all, fit data from this
non-Western context, and we also compared the fit of
these models to explore which fit the data best.
Furthermore, given the diverse nature of the two samples
and the potential inapplicability of Western models we con-
ducted Exploratory Factor Analysis (EFA) on each sample

Table 1. Factor structures of some hypothesized PTSD models

Model Underlying Constructs Examples of Support Found Examples of Measurement Tools Used

Four-factor

Emotional

Numbing

Re-experiencing, Avoidance,

Numbing, Hyperarousal

Asmundson et al. (2003); Carvalho et al.

(2015); DuHamel et al. (2004); Elhai,

Naifeh, et al. (2011); Maestas et al.

(2011)

PTSD Checklist Civilian Version (PCL-C;

Weathers et al., 1993), PTSD Checklist

Military Version (PCL-M; Weathers

et al., 1993), PTSD Symptom Scale

Self-Report (PSS-SR; Foa et al., 1993)

Four-factor

Dysphoria

Re-experiencing, Avoidance,

Dysphoria, Hyperarousal

Baschnagel et al. (2005); Boelen et al.

(2008); Elhai, Biehn, Naifeh, et al.

(2011); Elklit et al. (2010); Frankfurt

et al.(2015); Gauci & MacDonald

(2012)

Posttraumatic Diagnostic Scale (PTDS;

Foa et al., 1997), PSS-SR (Foa et al.,

1993), PCL-Specific Stressor Version

(PCL-S; Weathers et al., 1993). PCL-C

(Weathers et al., 1993), The Harvard

Trauma Questionnaire Part IV (HTQ;

Mollica et al., 1992)

Five-factor

Dysphoric

Arousal

Re-experiencing, Avoidance,

Numbing Dysphoric

Arousal, Anxious Arousal

(Armour, Raudzah Ghazali, et al., 2013);

Armour, O’Connor, et al. (2013);

Harpaz-Rotem et al. (2014); Liu,

Wang, Cao, & Zhang (2014);

Mordeno (2012); Pietrzak et al.

(2012); Wang et al. (2011)

Posttraumatic Stress Diagnostic Scale

(PDS; Foa, 1995), HTQ (Mollica et al.,

1992), PCL-M (Weathers et al., 1993),

PCL-S (Weathers et al., 1993), PCL-C

(Weathers et al., 1993)
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to use a data-driven approach to explore the underlying
factors. Given the relevance of group memberships, particu-
larly gender, to the study of trauma (Muldoon, 2024;
Muldoon et al., 2019), we also tested measurement invari-
ance across gender.

To our knowledge, this is the first study to examine the
underlying factor structure of PTSD symptoms in Nepal.
Understanding the clusters of symptoms of PTSD in this
cultural context can aid in assessing and diagnosing
PTSD, and in turn the delivery of clinical interventions.

Methods

Translation, participants, and procedure
The second (KA) and last author (OM) reviewed all items of the
English scale and considered their appropriateness to theNepali
context. Next the second author (KA) who is bilingual (English
and Nepali) translated all items. This translation was then
reviewed by another bilingual speaker and back-translated to
ensure the meaning of the items held. Items where the
meaning was seen to have been compromised were further dis-
cussed between the second author (KA) and the other translator,
until agreement was reached that the intended meaning of the
item had been retained in the translation.

A priori power analyses were conducted using the
semPower 2 package (Moshagen & Bader, 2023b) for R
statistical programming (R Core Team, 2021). Based on a
power of 80%, an alpha error level of .05, a RMSEA of
at least .05, a sample size of 170 was needed to ensure
adequate power (Moshagen & Bader, 2023a).

Sample 1: Community sample affected by the 2015
earthquake. Six months after the April 2015 earthquake
in Nepal, 392 Nepali people (207 male, 177 female, 1
third gender, and 7 people did not report their gender)
directly affected by the earthquake were recruited to
take part in the study. Participants were 15–84 years of
age (M= 35.18, SD= 16.59) and were living in eight
of the fourteen districts declared by the government of
Nepal as the most affected by the earthquake (Gorkha,
Dhading, Nuwakot, Kathmandu, Lalitpur, Bhaktapur,
Kavrepalanchowk, and Sindhupalchowk), where there
was a significant loss of life. Table 2 displays further
participant demographics.

Full ethical approval was provided by the host university
prior to commencement of the project (approval number:
2014_11_15_EHS). Data were collected over a one-week
period by the second and last authors (KA & OM) in
liaison with a team of university students in Nepal trained
in the administration of the survey. The second author
(KA) worked with gatekeepers in affected communities to
make contact with interested participants in the field.
Informed consent was obtained from all participants.
Given the political, social, and economic climate, literacy
rates in Nepal tend to be low—particularly among women
and those from lower-caste groups (Dhakal, 2018; NPHC,
2011). Although in recent years, due to significant invest-
ment and literacy programs, literacy rates have increased,
at the time of the present research, literacy rates were
approximately 66% (World Bank, 2016). For participants
who struggled with literacy or numeracy the questions
were read to them on a one-on-one basis so that understand-
ing could be checked (60% of the sample) and answers

Table 2. Participant demographics

Sample 1—Earthquake

(N= 392)

Sample 2—SCI

(N= 163)

n % n %

Education (in years)

Uneducated 5 1.28 30 18.4

Primary education (1–8) 113 28.8 48 29.4

Secondary education (9–12) 101 25.8 71 43.6a

University education 122 31.1 13 7.9b

Undisclosed 51 13.01 – –

Income in Nepalese rupees (Euro equivalent)

No regular income – – 151 92.6

<र1ु5,000 (<€116) 9 2.3 3 1.8

र1ु5,000–29,999 (€116–232) 21 5.4 3 1.8

र3ु0,000–44,999 (€232–348) 18 4.6 4 2.5

र4ु5,000–59,999 (€348–386) 29 7.4 – –

>र6ु0,000 (> €386) 223 56.9 1 0.6

Undisclosed 92 23.5 1 .6

aIn Sample 2, 41 people (25.2%) completed lower secondary education (9–10 years of education) and 30 (18.4%) completed higher secondary education

(11–12 years). bIn Sample 2, 10 people (6.1%) had a bachelor’s degree and 3 (1.8%) had a Master’s degree. These details were not collected in Sample 1.
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recorded. The second (KA) and last author (OM) trained
twenty graduate and final year university students in
Nepal to administer the surveys in this way to ensure they
could check that participants understood the questions,
the importance of facilitating free responses, as well as par-
ticipants right to withdraw. The remaining 40% of the
sample had good literacy and numeracy so completed the
questionnaires themselves in paper/pen format. All respon-
dents received a full explanation of the purpose of the
survey prior to completing it. This was provided in
writing and also, given low levels of literacy, was explained
to participants when invited to participate. The confidential-
ity and anonymity of all responses was assured; participants
were also given the opportunity to refuse to participate and/
or to withdraw at any time. Where respondents appeared to
be particularly distressed, follow-up support was made
available.

Sample 2: Nepali people affected by a spinal cord injury (SCI).
One hundred and sixty-three participants completed PTSD
measures one month following a SCI (123 males, 40
females). Participants were 17–70 years of age (M=
36.28, SD= 12.41). Participants were recruited from
admissions to the Spinal Injury Rehabilitation Centre for
Nepal and the Kathmandu University Hospital in Nepal
during 2020 and 2021 by the third author (BP) and a
local research team. Participants suffering a SCI from a
trauma or an accident (e.g., motor vehicle accident, a
fall) were eligible for participation. However, participants
with a SCI from atraumatic causes were not eligible (e.g.,
tumors). The International Standard for Neurological
Classification of Spinal Cord Injury (Kirshblum et al.,
2011) published by the American Spinal Injury
Association (ASIA) was used to quantify neurological
impairment due to the SCI. The majority of patients
(64%) had a T1-S4/5 injury ASIA-A (most severe),
ASIA-B, or ASIA-C. The percentage of patients who had
a C1–C4 injury ASIA-A, ASIA-B, or ASIA-C was
13.4%. Among the patients with ASIA-A and ASIA-B
injuries, 89 patients (54.6% of total) were paraplegic
(unable to move their lower limbs), and 22 patients
(13.5% of total) were tetraplegic (unable to move both
the upper and the lower limbs). Table 2 presents full demo-
graphics for the sample. Full ethical approval was obtained
from the Institutional Review Committee (IRC) of
Kathmandu University School of Medical Sciences
(KUSMS) prior to commencement of the project, and
informed consent was obtained from all participants. The
translated PTSD items used in Sample 1 were employed
to maintain consistency. Participants who were literate
completed the measure independently, and participants
who were illiterate were asked the questions by trained
physiotherapists or the physician who checked for
understanding.

Measures
PTSD checklist: Specific stress version (PCL-S). We used the
17-item PCL-S which identifies comparable rates of PTSD
as the 20-item PCL-5 (based on the new DSM-5; Kaysen
et al., 2021; LeardMann et al., 2021; Rosellini et al., 2015).
This decision was based on the fact that it had been
adapted for use with an illiterate population, as well as previ-
ously translated and back translated in 2013. In a region
where research tolls are limited this was a serious consider-
ation. We examined PTSD in relation in an earthquake that
devastated large regions of the country in 2015, and also in
2021 with those affected by spinal injuries.

Participants were asked if they had experienced a particu-
larly distressing event due to the earthquake (Sample 1) or
due to their injury (Sample 2). Initial piloting testing of our
translated measure revealed complications due to partici-
pant’s limited literacy and numeracy, and unfamiliarity
with responding to survey statements and Likert scales. To
aid comprehension, a laminated picture of the Likert
response format was used which showed five glasses with
water increasing in volume, representing empty (1=Not at
all) to full of water (5=Extremely/always). This response
format has been tested and validated for use with populations
with limited literacy previously (Tewari et al., 2012).

Data analysis plan
Exploratory Factor Analysis (EFA) was conducted to
explore the underlying structure of PTSD in these two
samples. The EFA tools package in R (Steiner & Grieder,
2020) was used. The factor structure of these data-driven
models was then tested using CFA.

Confirmatory factor analysis (CFA) was conducted using R
packages lavaan (Rosseel, 2012) and semTools (Jorgensen et al.,
2022) to test the theoretically driven models and the EFA data-
driven model. Item scores on the PCL-S were not normally dis-
tributed and therefore maximum likelihood estimation was used.
All models were evaluatedwith goodness-of-fit statistics, includ-
ing the comparative fit index (CFI), the Tucker–Lewis index
(TLI), the standardized root–me[an square residual (SRMR;
Bentler, 1990), and the root–mean square error of approximation
(RMSEA; Steiger, 1990). Models with lower RMSEA, SRMR,
and higher CFI are thought to be better fitting.While there are no
strict cut-offs for evaluating fit indices, it is generally accepted
that good fit is suggested when the RMSEA is .08 or lower
(Browne & Cudeck, 1993), SRMR is .05 or
lower (Diamantopoulos & Siguaw, 2000), and CFI is higher
than .90. Chi-squared tests were conducted to assess absolute
fit. However, as this is sample-size dependent it is likely to be
significant and not an accurate assessment of the model fit
(Kline, 2005).

To directly compare the goodness of fit of each model (the
theoretical models outlined and the EFA data-driven models),
the sample-size adjustedBayesian InformationCriterion (BIC)
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was examined (Schwarz, 1978). A 10-point BIC difference
represents a 150:1 likelihood that the model with the lower
BIC value fits best. BIC differences between 6 and 10 points
indicate strong support that the lower model is a better fit,
while a value of more than 10 points indicates very strong
support for a better fit (Raftery, 1995).

We then examined measurement-invariance of the best-
fitting theoretical models across the two samples by conduct-
ing a multiple group confirmatory factor analysis (MGCFA).
We also examined measurement invariance across gender.
To test for different levels of invariance,wefirst examinedcon-
figural invariance (same factor structure imposed on both
groups); secondly, metric or measurement invariance (factor
loadings constrained to be equal across groups); and thirdly,
scalar invariance (factor loadings and intercepts constrained
to be equal across groups). Metric invariance would mean
that cross-sample comparisons are allowed, while scalar
invariance allows mean comparison of the underlying con-
structs across samples.

Results

Sample 1: Community sample affected by the 2015
earthquake
Exploratory factor analysis. The mean PTSD score for the
sample was 51.12 (SD= 18.12, range= 17–153).1

Factorability of the data met recommended standards,
Bartlett’s test of sphericity was significant, χ2 (136)=
2787.41, p< .001, and the Kaiser–Meyer–Olkin measure of
sampling adequacy was high (KMO= .93). Parallel analysis
using both EFA and maximum likelihood estimation sug-
gested retaining three factors.Usingmaximum likelihood esti-
mation, andanoblique (oblim) rotation,EFAwith three factors
showed good fit to the data, χ2 (88)= 191.04, p< .001, CFI=
.99, RMSEA= .06 [.05; .07], AIC= 15.04, and BIC=
−323.44. Factor loadings, communalities, and Cronbach’s α
for each factor are presented in Table 3. However, communal-
ities for a number of itemswere low; itemsB4,C1, C7,D1,D4
were below .3. The retained factors suggest the first factor
relates to a mix of Reexperiencing, Avoidance, and
Emotional Symptoms (items B1, B2, B3, B4, C1, C2, C4,
D4), explaining 44.98% of the variance in the data. A
second factor relating to more Dysphoric-related symptoms
(items C3, C5, C6, C7, D1, D2, D3) explained 43.56% of
the variance, and a third factor relating to Hyperarousal symp-
toms (items B5, D5) explained 11.46% of the variance in the
data.

Confirmatory factor analysis. Confirmatory factor analysis of
the theoretical models showed none demonstrated excellent
fit to the data (i.e., with a CFI/TLI > .95 and RMSEA< .06).
Fit statistics for the five theoretical models tested and the
data-driven three factor EFA model are presented in

Table 3. Sample 1 (earthquake)—Results of the EFA: pattern of factor loadings with proposed factor structure labels, with

communalities and scale reliability (Cronbach’s α) of each factor

F1 F2 F3 Com. α

Factor 1: Reexperiencing/Avoidance/Emotional symptoms
B1 Repeated, disturbing memories, thoughts, or images .797 .647 .845

B2 Repeated, disturbing dreams .798 .705

B3 Suddenly acting or feeling as if it were happening again

(as if you were reliving it)

.726 .552

B4 Feeling very upset when something reminded you of it .336 .264

C1 Avoid thinking about or talking about it or avoid having feelings related to it .351 .155

C2 Avoid activities or situations because they remind you of it .542 .340

C4 Loss of interest in things that you used to enjoy .505 .322

D4 Being “super alert” or watchful on guard? .486 .247

Factor 2: Dysphoria
C3 Trouble remembering important parts .559 .356 .863

C5 Feeling distant or cut off from other people .732 .550

C6 Feeling emotionally numb or being unable to have loving feelings

for those close to you

.748 .618

C7 Feeling as if your future will somehow be cut short .462 .276

D1 Trouble falling or staying asleep .442 .264

D2 Feeling irritable or having angry outbursts .764 .600

D3 Having difficulty concentrating .598 .395

Factor 3: Hyperarousal
B5 Having physical reactions (e.g., heart pounding, trouble breathing,

or sweating) when something reminded you of it

.556 .430 .786

D5 Feeling jumpy or easily startled .401 .342

Note: F = Factor.
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Table 4. In terms of the theoretical models, it appears that
Model 4 (four-factor Dysphoria model; BIC of 20267.03)
and Model 5 (five-factor Dysphoric Arousal model; BIC
of 20270.77) represented the best fit to the data, with
acceptable fit values, but the difference between these
models appeared minimal (with a BIC difference of 3.74).
However, Model 5 resulted in a not positive definite covari-
ance matrix, potentially due to the high covariances
between the Numbing and Dysphoric factors (1.018) sug-
gesting Model 4 to be a better fit. Examination of the BIC
values showed strong support for Model 4 to be a better
fit compared to Model 1 (difference= 142.14), Model 2
(difference= 52.08), and Model 3 (difference= 28.48).
Table 5 demonstrates the factor loadings and Cronbach’s
alphas for each theoretical model. Confirmatory Factor
Analysis was also conducted on the factors identified by
the EFA, and Table 6 displays the factor loadings and
Cronbach’s alphas. Comparing the data-driven three-factor
model (stemming from the EFA) to the theoretical models,
based on the fit indices it would appear the extracted three-
factor model better fit the data. However, when considering
the BIC values Model 4 appears to better fit the data than
the EFA model (difference= 45.36). Fit statistics for all
models tested are presented in Table 4.

Sample 2: Nepali people affected by a spinal cord
injury
Exploratory factor analysis. The mean PTSD score for the
sample was 36.01 (SD= 13.59, range= 17–82).
Factorability of the data met recommended standards,
Bartlett’s test of sphericity was significant, χ2 (136)=
1067.75, p< .001, and the Kaiser–Meyer–Olkin measure of
sampling adequacy was high (KMO= .85). However, items
B1 and B2 were highly correlated (r= .87), and to reduce

issues arising from multicollinearity these indicators were
combined using averaging. Parallel analysis using both
EFA and maximum likelihood estimation suggested retaining
four factors. Using maximum likelihood estimation and an
oblique (oblim) rotation, EFA with four factors showed
good fit to the data, χ2 (62)= 87.23, p= .019, CFI= .99,
RMSEA= .05 [.02; .07], AIC= -36.77, and BIC=
−228.59. However, communalities for a number of items
were low; items B4, B5, C2, C3, C4, D1, D2, and D4 were
below .3. Item B4 loaded poorly onto all factors (.231).

As item B4 did not load onto any factor, EFA was
re-conducted excluding this item. The results of parallel ana-
lysis using EFA and maximum likelihood estimation sug-
gested retaining three factors, and led to a better-fitting
model, χ2 (63)= 93.28, p= .008, CFI= .98, RMSEA= .05
[.03; .08], AIC=−32.72, and BIC=−227.62. Factor load-
ings, communalities, and Cronbach’s α for each factor are
presented in Table 7. However, communalities for a
number of items were low; items B5, C4, D2, D4, D5 and
the composite B1/B2 were below .3. The retained factors
suggest one factor relating to Dysphoria/Arousal (items C3,
C4, C5, C6, C7, D1, D2, D3, D5), explaining 50.91% of
the variance in the data. A second factor relating to
Reexperiencing symptoms (items B1/B2 composite, B3,
B5) explained 27.54% of the variance, and a third factor relat-
ing to Avoidance/Hyperarousal symptoms (items C1, C2,
D4) explained 21.55% of the variance in the data.

Confirmatory factor analysis. The five theoretical models
were tested with all items included,2 and the three-factor
data-driven EFA model. As can be seen in Table 4, no
model demonstrated excellent fit to the data (i.e., with a
CFI/TLI > .95 and RMSEA< .06). In terms of the theoret-
ical models, it appears that Model 4 (four-factor
Dysphoria model; BIC of 8673.70) andModel 5 (five-factor
Dysphoric Arousal model; BIC of 8674.23) represented the

Table 4. Fit statistics for the tested models using CFA

Model χ2(df) CFI TLI SRMR RMSEA BIC

Sample 1—Community sample affected by earthquake (n= 392)

1. One factor 565.58(119) .835 .812 .069 .104 20409.17

2. Three factor DSM-IV 467.50(116) .870 .848 .068 .094 20319.11

3. Emotional Numbing (4 factor) 435.88(113) .881 .857 .066 .091 20295.51

4. Dysphoria (4 factor) 407.39(113) .891 .869 .064 .087 20267.03
5. Dysphoric arousal (5 factor) 400.44(109) .893 .866 .063 .088 20270.77

6. EFA model (3 factor) 343.41(116) .916 .902 .059 .075 20312.39
Sample 2—Sample affected by SCI (n= 163)

1. One factor 420.66(119) .693 .649 .084 .125 8789.21

2. Three factor DSM-IV 335.34(116) .777 .738 .122 .108 8709.67

3. Emotional Numbing (4 factor) 306.16(113) .804 .764 .116 .102 8686.27

4. Dysphoria (4 factor) 293.58(113) .816 .779 .114 .099 8673.70

5. Dysphoric arousal (5 factor) 286.40(109) .820 .775 .114 .100 8674.23

6. EFA model (3 factor) 158.76(87) .895 .873 .065 .071 7832.22

Note: Numbers in bold= optimal fitting models.
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best fit to the data, with acceptable fit values, but the differ-
ence between these models appeared minimal (with a BIC
difference of 0.53). However, Model 5 resulted in a not
positive definite covariance matrix, potentially due to the
high covariances between the Numbing and Dysphoric
factors (1.04), as such Model 4 appeared to better fit the
data. Examination of the BIC values showed strong
support for Model 4 to be a better fit compared to Model
1 (difference= 115.51), Model 2 (difference= 35.97), and
Model 3 (difference= 12.57). Table 8 demonstrates the
factor loadings and Cronbach’s alphas for each model.
Confirmatory factor analysis was also conducted on the
factors identified by the EFA, and Table 9 displays the
factor loadings and Cronbach’s alphas. Comparing the data-
driven EFA three-factor model to the theoretical models,
based on the fit indices and the BIC values it would
appear the extracted three-factor model better fit the data.
Indeed, the EFA-derived model had a lower BIC than
Model 4 (difference= 841.48). Fit statistics for all models
tested are presented in Table 4.

Measurement invariance across samples
We fitted the four-factor dysphoria model to the pooled
sample data. A MGCFA was conducted, and Table 10 dis-
plays the results of the invariance tests. Based on the results

of the configural invariance model, this model cannot be
rejected suggesting the four-factor dysphoria model was
invariant across the two samples. The chi-square difference
test demonstrates that the full metric invariance model
(factor loadings constrained) led to a significant increase
over the configural invariance model. Likewise, the scalar
invariance model led to a significant increase over the
metric invariance model. As such this suggests the four-factor
dysphoria model demonstrates scalar invariance and the
means of PTSD can be compared across these two samples.

Measurement invariance across gender
Sample 1: Community sample affected by the 2015
earthquake. We fitted both the theoretically best-fitting
model (the four-factor dysphoria model) and the data-
driven three-factor EFA model (given both fit the data
well) to examine measurement invariance across gender.
Table 11 displays the results of the invariance tests.

Based on the results of the configural invariance model, the
four-factor dysphoria model cannot be rejected suggesting it
was invariant across the two samples. The chi-square differ-
ence test demonstrated the full metric invariance model
(factor loadings constrained) did not lead to a significant
increase over the configural invariance model, p= .304.
Likewise, the scalar invariance model did not lead to a

Table 5. Sample 1 (earthquake)—Standardized factor loadings for each theoretical model from CFA and Cronbach’s α for each

subscale

Note: R= re-experiencing, AV= avoidance, N= numbing, H= hyperarousal, D= dysphoria, DA= dysphoric arousal, AA= anxious arousal.
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significant increase over the metric invariance model, p= .271.
As such this suggests the four-factor dysphoria model does not
demonstrate scalar invariance and the means of PTSD cannot
be compared across gender groups in this sample.

For the three-factor EFA model, based on the results of
the configural invariance model, this model cannot be
rejected suggesting this data-derived three-factor model
was invariant across the two samples. The chi-square differ-
ence test demonstrated the full metric invariance model
(factor loadings constrained) did not lead to a significant
increase over the configural invariance model, p= .160.
Likewise, the scalar invariance model did not lead to a sig-
nificant increase over the metric invariance model, p= .156.
As such this suggests the three-factor EFA model does not
demonstrate scalar invariance, and the means of PTSD
cannot be compared across gender groups.

Sample 2: Nepali people affected by a spinal cord injury. We
fitted both the theoretically best-fitting model (the four-
factor dysphoria model), and the data-driven three-factor
EFA model considering both fit the data well.

For the theoretically derived four-factor Dysphoria
model, MGCFA failed to converge due multicollinearity
(items B1 and B2). Therefore, MGCFA was conducted
with these items combined. Table 12 displays the results
of the invariance tests. Based on the results of the configural
invariance model, this model cannot be rejected suggesting
the four-factor dysphoria model was invariant across the
two samples. The chi-square difference test demonstrated
that the full metric invariance model (factor loadings con-
strained) did not lead to a significant increase over the con-
figural invariance model, p= .603. Likewise, the scalar
invariance model did not lead to a significant increase

Table 6. Sample 1 (earthquake)—Standardized factor loadings from CFA, for the EFA-derived model

Note: M=mixed symptoms relating to Reexperiencing, Avoidance, and Emotional Symptoms, D=Dysphoria, H=
Hyperarousal.
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Table 7. Sample 2 (SCI)—Pattern of factor loadings with proposed factor structure labels, with communalities and scale reliability of

each factor from EFA

F1 F2 F3 Com. α

Factor 1: Dysphoria/Arousal
C3 Trouble remembering important parts .555 .311 .817

C4 Loss of interest in things that you used to enjoy .311 .229

C5 Feeling distant or cut off from other people .754 .576

C6 Feeling emotionally numb or being unable to have loving feelings

for those close to you

.535 .342

C7 Feeling as if your future will somehow be cut short .588 .430

D1 Trouble falling or staying asleep .486 .351

D2 Feeling irritable or having angry outbursts .444 .237

D3 Having difficulty concentrating .635 .417

D5 Feeling jumpy or easily startled .467 .247

Factor 2: Reexperiencing
B3 Suddenly acting or feeling as if it were happening again

(as if you were reliving it)

.913 .856 .734

B5 Having physical reactions (e.g., heart pounding, trouble

breathing, or sweating) when something reminded you of it

.350 .295

B1/B2 Composite indictor of B1 (Repeated, disturbing memories,

thoughts, or images) and B2 (Repeated disturbing dreams)

.481 .286

Factor 3: Avoidance/Hyperarousal
C1 Avoid thinking about or talking about it or avoid having feelings

related to it

.677 .459 .621

C2 Avoid activities or situations because they remind you of it .557 .321

D4 Being “super alert” or watchful on guard .316 .169

Table 8. Sample 2 (SCI)—Standardized factor loadings for each theoretical model, using CFA, and Cronbach’s α for each subscale

Note: R= re-experiencing, AV= avoidance, N= numbing, H= hyperarousal, D= dysphoria, DA= dysphoric arousal, AA= anxious arousal.
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over the metric invariance model, p= .483. As such this
suggests the four-factor Dysphoria model does not demon-
strate scalar invariance and the means of PTSD cannot be
compared across gender groups in this sample.

For the three-factor EFA model, based on the results of
the configural invariance model, this model cannot be
rejected suggesting this data-derived three-factor model
was invariant across the two samples. However, the chi-
square difference test demonstrated the full metric invariance
model (factor loadings constrained) did not lead to a signifi-
cant increase over the configural invariance model, p= .607.
Likewise, the scalar invariance model did not lead to a sig-
nificant increase over the metric invariance model, p=
.580. As such this suggests the three-factor EFA model
does not demonstrate scalar invariance, and the means of
PTSD cannot be compared across gender groups.

Discussion
To our knowledge, the present research is the first to
examine if PTSD symptoms show a similar latent structure
in Nepal to that observed in Western populations. While the

aim of the research was not to determine the “best-fitting
model,” we show that the four-factor Dysphoria model
demonstrated the best fit to the data compared to other the-
oretical derived models, with good fit indices. This model
also demonstrated scalar invariance across two samples
who experienced qualitatively different traumas, meaning
PTSD scores were comparable across samples using this
model. One group experienced an earthquake, a somewhat
collective trauma which was also experienced by others
around them. The other group experienced a life-changing
traumatic spinal cord injury—a more individual trauma.
These results demonstrate evidence that PTSD symptoms
cluster somewhat (but not excellently) around previously
hypothesized Western factor structures across two
Nepalese samples.

We also explored the underlying factor structure using
EFA to shed further light on the how PTSD symptoms
might map onto these samples in Nepal. This provided some-
what conflicting results, identifying a three-factor structure in
each. In the earthquake sample these factors related to a
mixture of re-experiencing /avoidance/emotional symptoms,
dysphoria, and hyperarousal. In the SCI sample, factors

Table 9. Sample 2 (SCI)—Standardized factor loadings from CFA, for the EFA derived model

Note: D/A=Dysphoria and Arousal symptoms, R=Reexperiencing, A/H=Avoidance and Hyperarousal symptoms.
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appeared to represent dysphoria/arousal, re-experiencing,
and avoidance/hyperarousal symptoms. While the four-
factor Dysphoria model still better fit the data from those
affected by the earthquake, the data-driven model seemed
to better fit the data from those affected by a SCI.

Some previous research has argued that PTSD might be
culture specific (Marsella et al., 1996; Patel & Hall, 2021;
Summerfield, 2001; Young, 1997), and that within
non-Western populations symptoms might be different
(Marsella & Christopher, 2004; McCall & Resick, 2003).
As previously highlighted, it is important that PTSD is
accurately assessed if we are to diagnose and treat PTSD
in such populations. The observed results of this research
provide some support for the premise that PTSD symptoms
are universally experienced, or at the least provides some
evidence of this in Nepal. Our results also replicate and con-
tribute to previous literature on factor-analytic work in other
non-Western samples, including Malaysia, India, Rwanda,
China, and West Africa (Armour, Raudzah Ghazali, et al.,
2013; Charak et al., 2014; Fodor et al., 2015; Liu, Wang,
Cao, & Zhang, 2014; Vinson & Chang, 2012).

In addition, the four-factor Dysphoria model
(Re-experiencing, Avoidance, Dysphoria, Hyperarousal)
appears to most accurately represent PTSD’s latent structure
in both these samples compared to the other theoretical
models, and it demonstrated scalar invariance. While it is a
limitation of the present research that we did not use a
revised DSM-5 PTSD assessment tool (American
Psychiatric Association, 2013), considering that the four-
and five-factor models tested and the PCL-S closely resem-
bles the DSM-5 PTSD criteria (e.g., Kaysen et al., 2021;

LeardMann et al., 2021; Rosellini et al., 2015), our research
results would support the use of revised DSM-5 measures to
assess PTSD symptomology in this non-Western population.

It is worth noting, however, that EFAs indicated a differ-
ent underlying factor structure in both samples to that sug-
gested by the four-factor Dysphoria model. While
acknowledging that the four-factor Dysphoria model
demonstrated good fit to the data, it points to the importance
of considering the data—and the context. Interestingly,
EFAs indicated the structure was also different across the
two samples. This may be due to the nature of the trauma
experienced. The earthquake was an experience victims
shared with many others in real time, whereas the spinal
cord injuries were largely experienced individually. This
different pattern of symptoms may reflect this difference
in people’s sense of shared experience of their trauma.
Furthermore, it highlights how trauma symptoms are sensi-
tive to the culture they are situated within—PTSD is a
socially situated phenomenon. Indeed, in Nepal suffering
and hardship (dukkha) are seen as a normal part of life
(Hepburn, 2017). However, we advise caution in interpret-
ing the factor structure identified by EFAs. Due to our
sample size we may have lacked statistical power for
EFA, and a number of items had low communalities
(Costello & Osborne, 2005; Williams et al., 2010).

Given that trauma is gendered, including its incidence
and experience (e.g., Muldoon, 2024), it is interesting that
neither the four-factor Dysphoria model nor the data-driven
models identified from EFA demonstrated scalar invari-
ance. Gender appears to have affected response patterns
to the items. This differs from some past research

Table 10. MGCFA for four-factor Dysphoria model

Model Chi-square df
Chi-square

Difference AIC BIC RMSEA

Four-factor Dysphoria Model

1. Configural invariance 700.98 226 28985 29467

2. Full metric invariance 822.18 239 121.20* 29080 29507 0.181

3. Scalar invariance 909.05 252 909.05* 29141 29513 0.149

Note: * denotes p< .001.

Table 11. MGCFA for gender, four-factor Dysphoria Model and data-driven EFA model in Sample 1

Model Chi-square df
Chi-square

Difference AIC BIC RMSEA

Four-factor Dysphoria Model
1. Configural invariance 553.32 226 19786.02 20221.85

2. Full metric invariance 568.38 239 15.06 19775.08 20161.21 0.09

3. Scalar invariance 583.99 252 15.62 19764.70 20101.13 0.08

EFA Three-factor Model
1. Configural invariance 513.25 232 19733.95 20146.84

2. Full metric invariance 532.38 246 19.25 19725.08 20084.44 0.08

3. Scalar invariance 551.62 260 19.25 19716.33 20022.17 0.08

Note: * denotes p< .001.
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showing the latent structure of PTSD to be similar across
males and females (Chung & Breslau, 2008; Tay et al.,
2017), but is consistent with other work (Armour et al.,
2011; Frankfurt et al., 2016). This may suggest that men
and women in Nepal cannot be accurately compared with
regards to item-level severity. It also has implications for
clinicians, as it suggests the utility of counting symptoms
in clusters or using a cut-off score to determine PTSD diag-
nosis may be poor.

A strength of this research is the employment of two dif-
ferent trauma samples to examine the underlying latent struc-
ture of PTSD. The fact that the four-factor Dysphoria model
fits and demonstrates scalar invariance across two samples
adds confidence to the observed results. Interestingly, in
Sample 2 (SCI sample) overall mean PTSD scores were
lower and item B4 (psychological cue reactivity) did not
load onto its factor (across all models), while this item did
load onto its factor in the natural disaster sample. This sug-
gests that this itemmight be a poormarker of re-experiencing
symptoms in SCI patients in Nepal. Of note, however, this
factor was found to load well in a sample of SCI patients
in China (Liu, Wang, Cao, & Zhang, 2014). As such,
further research is needed to explore this before any conclu-
sions can be drawn.

Moreover, conducting research in non-WEIRD (Henrich
et al., 2010) contexts is challenging and a key issue for this
research was the adaption of the scale for use with those
who had limited literacy and numeracy and did not speak
English. This presented language issues but also challenges
in terms of how people could offer meaningful responses.
Despite this, accessing two distinct samples of this size
among a difficult-to-reach population is a significant
strength of this research.

While we did employ two different samples in an under-
studied population to test our hypotheses, we acknowledge
the limitations with cross-sectional designs. Longitudinal
studies to examine the temporal stability of symptom
dimensions would be a welcome next step in
non-Western contexts. Further, future research can build

on the present findings by using DSM-5 assessment
methods to assess PTSD symptoms. Likewise, future
research should test the convergent and discriminant valid-
ity of PTSD models. Additional research is needed to
understand how PTSD relates to such outcomes in a
non-Western context like Nepal.

In summary, the present research adds to a growing
existing literature demonstrating the validity of assessing
PTSD symptoms in non-Western and non-WEIRD
samples. Importantly, these findings lend support for the
premise that the way PTSD is defined in Western cultures
appears to translate somewhat to non-Western cultures
and provides preliminary evidence that PTSD symptoms
cluster around hypothesized Western factor structures
across two Nepalese samples. However, given that no
model was an excellent fit to the data, as well as the lack
of measurement invariance across gender, it suggests a
more holistic approach to assessing, and treating, PTSD
symptoms (e.g., taking into account functional status,
other DSM markers, and the cultural context—like
dukkha). In particular, it has implications for clinicians in
determining a PTSD diagnosis, and the results would
suggest against the use of clusters or PTSD cut-offs. We
also cannot claim that these samples are representative of
the experience of trauma across different populations in
Nepal, but the results do offer insights into an under-
researched and under-represented sample. Further research
is needed in this area, and further exploration across other
non-Western samples.
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Notes
1. This research was not preregistered. Data and materials are

found on the OSF: https://osf.io/w6gjq/?view_only=
0b9affc586da45998f7f057dbfb7d560.

2. The factor loadings for item B4 (psychological cue reactivity)
were low (.26 and .27 across models). We present the analysis
and factor loadings with this item excluded in the
Supplementary materials in case it is of interest. With this
item removed the mean PTSD score for the sample was
34.28 (SD = 12.92, range = 16–77).
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