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Abstract

Despite the central role of posttraumatic stress disorder (PTSD) in international humanitarian aid
work, there has been little examination of the measurement invariance of PTSD measures across
culturally defined refugee subgroups. This leaves mental health workers in disaster settings with
little to support inferences made using the results of standard clinical assessment tools, such as the
severity of symptoms and prevalence rates. We examined measurement invariance in scores from
the most widely used PTSD measure in refugee populations, the Harvard Trauma Questionnaire
(HTQ; Mollica et al., 1992), in a multinational and multilingual sample of asylum seekers from 81
countries of origin in 11 global regions. Clustering HTQ responses to justify grouping regional
groups by response patterns resulted in three groups for testing measurement invariance: West
Africans, Himalayans, and all others. Comparing log-likelihood ratios showed that while
configural invariance seemed to hold, metric and scalar invariance did not. These findings call into
question the common practice of using standard cut-off scores on PTSD measures across
culturally dissimilar refugee populations. In addition, high correlation between factors suggests
that the construct validity of scores from North American and European measures of PTSD may
not hold globally.
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Introduction

The globalization of trauma psychology through international disaster relief and
humanitarian aid efforts has resulted in mental health professionals using assessments of
posttraumatic stress disorder (PTSD) in settings far afield from the cultural contexts in
which they were developed. Although the experience of intense emotional distress following
traumatic events is likely to be universal, there is evidence to suggest that the expression of
that distress is subject to substantial cultural variation (Hinton & Kirmayer, 2013; Marsella,
Friedman, & Spain, 1996; Rasmussen, Keatley, & Joscelyn, 2014). And yet, assessments of
PTSD that follow the construct as it appears in North American and European nosology are
applied widely in non-Western samples with little critique. The past 20 years have seen
numerous studies in which individuals within refugee populations endorse PTSD symptoms
on questionnaires (de Jong et al., 2001; Fox, & Tang, 2000; Ichikawa, Nakahara, & Wakali,
2006; Sachs, Rosenfeld, Lhewa, Rasmussen, & Keller, 2008; Shrestha et al., 1998) and
structured clinical interviews (Neuner, Schauer, Klaschik, Karunakara, & Elbert, 2004;
Rasmussen, Rosenfeld, Reeves., & Keller, 2007), and these responses are often positively
correlated with the number of potentially traumatic events (PTES) that they report (Cardozo,
Vergara, Agani, & Gotway, 2000; Fawzi et al., 1997; Marshall, Schell, Elliott, Berthold, &
Chun, 2005; Mollica et al., 1999). It is often assumed that scores from these assessments
thus have comparable meaning, despite the radically different populations in which they are
used. Due to a paucity of studies in the literature on these measures concerning cross-
cultural validity (van Ommeren, 2003), it is not known whether this application of PTSD
scores across heterogeneous populations leads to reasonable inferences concerning symptom
severity and diagnoses.

Assessing the comparability of scores is a particularly important step in the adaptation of
psychological measures across cultures, perhaps most clearly outlined by Geisinger (1994;
also see Hambleton, Merenda, & Spielberger 2006). Of particular importance to Geisinger
(1994) are two broad issues (which are relevant to several steps): Having culturally faithful
versions of the instrument and ensuring scores across populations maintain psychometric
properties such as adequate reliability and construct validity. To date most PTSD measures
used in refugee and asylum seeking populations have been translated and back-translated
into relevant languages and have established adequate internal reliability (Cronbach’s
alpha). Although a few studies have examined the construct validity of responses from these
measures in as much as they have fit confirmatory factor analyses (CFA) to test configural
invariance of the predominant North American and European models of PTSD, none have
compared construct validity across populations within the same sample. One of the key
psychometric techniques to identify violations of construct validity is to examine all aspects
of measurement invariance.

Psychometric and clinical significance of measurement invariance

Measurement invariance is central to the validity of quantitative measures. Measurement
invariance, also known as measurement equivalence, is a statistical property that gauges the
degree to which responses to a survey or questionnaire are similarly related to latent
variables across different conditions or populations. Thus, measurement invariance is

Psychol Assess. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rasmussen et al.

Page 3

necessary to support inferences based on scale scores across multiple groups (Millsap,
2011). Measurement invariance is usually modeled using CFA, where factors represent
latent variables and factor loadings represent item scores’ contribution to those latent
variables. The extensive literature on measurement invariance defines three main types:
configural, metric, and scalar. Each type of invariance adds further constraints to the
previous type, and thus represents a set of nested models.

Configural invariance, the least restrictive form of invariance, requires that measured
symptoms have the same dimensional structure across groups. In a factor analytic approach,
item scores must load onto the same factors across groups within a given sample, although
the size of loadings may differ in magnitude. Concern about whether or not PTSD “looks the
same” across cultural groups has given rise to a CFA literature that directly addresses
configural invariance in a variety of refugee samples, and in general responses are
associated with one another in ways that are similar to associations seen in European and
North American samples. The most common structure is a four-factor model consisting of
reexperiencing, avoidance, numbing, and hyperarousal symptoms (Palmieri, Marshall, &
Schell, 2007; Rasmussen, Smith, & Keller, 2007; Vinson & Chang, 2012). This four-factor
model (4F model) has been interpreted using terms from the Diagnostic and Statistical
Manual, Fourth Edition (DSM-1V; APA), 1994), and was the model for changes appearing
in the current DSM-5 (APA, 2013). That evidence for configural invariance of the 4F model
has been found in multiple culturally defined samples suggests that the symptoms that define
reexperiencing, avoidance, negative cognitions and moods, and hyperarousal are the same
across culturally-defined samples, though the relative contribution of symptoms to each
symptom cluster may vary. Because the contributions of the item scores may vary,
configural invariance does not support strong interpretations about individuals or groups, but
only general inferences concerning content validity.

Metric invariance presumes configural invariance but further requires that the strength of
relationships between item scores and latent variables is consistent across groups, i.e., that
the loadings of items on factors across groups are equal. In cross-cultural PTSD research,
this would mean that the relative contribution of specific symptoms to symptom clusters
(e.g., intrusive imagery’s association with the latent re-experiencing variable) would be
uniform across cultural groups. Metric invariance can support comparisons of change in
scores across groups over time, though not the comparisons of the level or magnitude of
scores.

The third and strongest type of invariance that is testable given the data researchers usually
collect is called scalar invariance. Scalar invariance requires that configural and metric
invariance hold and adds that the relationship between the items scores and latent variables
also agree in overall level —i.e., the level of item endorsement and scale scores, which on
clinical scales represents symptom severity. Scalar invariance is a necessary characteristic
for most of the practical uses of assessment tools, from clinical inferences about individuals’
diagnoses and the burden of disease within a population. In humanitarian aid practice, scalar
invariance is necessary to support inferences comparing the prevalence of PTSD between
different culturally-defined groups and supporting the use of specific scores to identify
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clinical cases — e.g., that the cut-off score of 2.5 on the Harvard Trauma Questionnaire
(HTQ; Mollica et al., 1992) indicates probable PTSD across groups.

Lack of measurement equivalence across cultures is well-documented in areas of
psychological inquiry outside of clinical assessment (Henrich, Heine, & Norenzayan, 2010;
Steenkamp & Baumgartner, 1998). In general this literature supports the conclusion that
differing response patterns and therefore a lack of scalar invariance are problematic for
comparing scores from psychological assessments across culturally defined populations.
Findings from the clinical literature suggests that similar issues may pose particular
problems in the clinical assessment of PTSD includes widely varying PTSD scores across
post-conflict settings (de Jong et al., 2001), extremely low scores among Tibetan refugees
(Lhewa, Banu, Rosenfeld, & Keller, 2007; Sachs, Rosenfeld, Lhewa, Rasmussen, & Keller,
2008), high scores among Latino combat veterans within the United States (Pole, Best,
Metzler, & Marmar, 2005), and severity differences between Mexican and U.S. hurricane
survivors (Norris, Perilla, & Murphy, 2001). To date there has been no direct empirical test
of scalar invariance in PTSD scores among refugees or asylum seekers. Beyond the
configural invariant baseline, studies have yet to compare measurement invariance of PTSD
models across culturally defined groups within a single sample.

The Current Study

The current study examines the cross-cultural measurement invariance of HTQ (Mollica, et
al., 1992) scores in a diverse sample of treatment seeking asylum seekers in [removed to
permit masked review]. The HTQ is the most frequently used measure of PTSD in refugee
and asylee populations around the world. The 16-item PTSD section of the HTQ has been
used with mulitple groups in multiple war-affected settings (e.g., the former Yugoslavia;
Mollica, et al., 1999) and has the most robust findings for internal and test-retest reliability
in the refugee literature (Hollifield et al., 2002).

There were two main parts to the current study. First, we attempted to determine the possible
regional or cultural groupings that were in the data in terms of response patterns. In any
study of invariance it is necessary to determine what groups to compare. In a typical
invariance study there are clearly identifiable subgroups, such as males or females, or groups
of individuals responding to three different assessment forms. These groups are usually
stated a priori (e.g., by policy concerns). Cross-culturally, however, the number of possible
groups is potentially quite large. From the literature, we expected East Asian participants to
be distinct in terms of response style, implying a violation of scalar invariance. From work
with West African populations (Rasmussen, Smith, et al., 2007) we suspected that their
particular response patterns might also indicate configural differences. We had no particular
hypotheses about additional groups, and thus our analysis at this point is best termed semi-
confirmatory. In order to provide further guidance in determining the number of groups to
be compared without overly relying on a specific model, we used nonparametric methods to
group individuals by similarity of symptom profiles based on response patterns across
region of origin. Specifically, we used K-means cluster analysis (Lattin, Carroll, & Green,
2003), a nonparametric categorization method that makes relatively weak assumptions about
the data to group observations by a set of variables (here PTSD symptoms). We compared
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cluster membership across regions in order to examine whether regional groupings
represented distinct response profiles. We then grouped participants based on clusters, i.e.
region of origin consistent with shared response patterns. Since disparate cultures may share
response styles, we felt justified in allowing otherwise dissimilar cultures to be grouped
together empirically for this study.

Second, we considered the measurement invariance of the 4F model using the groups
identified in the first step. We used multigroup CFA to test configural, metric, and scalar
invariance of HTQ scores. Because McDonald and Ho (2002) note that it is possible for
goodness-of-fit statistics to look quite reasonable while important model parameters fit
poorly and Chen (2007) notes that goodness-of-fit statistics are frequently insensitive to
violations of invariance when groups are of unequal size, we relied on the corrected
likelihood-ratio chi square tests (LR-X2) to statistically compare the models.

Participants were 878 survivors of torture and other human rights abuses who completed an
intake assessment as part of treatment at a clinic specializing in the medical and
psychosocial care of refugees and asylum seekers. Participants were accepted to the clinic
after being positively identified as survivors of torture based upon criteria set by the United
Nations Convention against Torture (United Nations, 1984). The semi-structured intake
interview was designed to elicit a detailed trauma narrative, including the number and types
of PTEs (up to five persecution events), medical and psychological treatment history,
demographic information, and standardized clinical assessments that included the PTSD
section of the HTQ. We grouped reported PTE types into 22 categories according to
guidelines provided by Human Rights Documents International (HURIDOCS; Dueck &
Aida, 1993), an international system used to document human rights abuses. The data for the
current study was drawn from a five-year period. The use of this archival data for secondary
analysis was approved by the Institutional Review Board of the New York University
School of Medicine (where the first author was employed at the time of retrieval).

Of 878 cases accepted to the clinic, 518 (59%) were male; 328 (37%) were Muslim, 293
(33%) Christian, 196 (22%) Buddhist, 22 (3%) endorsed other religions and 13 (2%) were
unaffiliated (26, 3% were missing information on religion). The largest of the 11 represented
global regions were West Africa (n = 307, 35%), Himalayan Asia (n = 188, 21%), and
Central Africa (n = 122, 14%). The intersection of gender, religion, and region are presented
in Table 1. Countries represented in the sample are presented in Supplemental Table 1.
Mean age at interview was 34.90 years (SD = 9.92).

Harvard Trauma Questionnaire

The HTQ (Mollica, et al., 1992) is comprised of three sections: a list of PTE types, a 16-item
symptom list that corresponds to the 17 symptoms of PTSD in the DSM-1V, and a
supplemental symptom section designed to change according to the culturally-based
expressions of distress within the population of interest. In order to make comparisons
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across respondents, the clinic from which the data were drawn and the current study utilized
the 16-item PTSD section alone (items appear in Table 5, below). The HTQ uses a four-
point relative severity response scale. Respondents endorse how much each symptom has
bothered them in the past week: not at all, a little bit, quite a bit, or extremely. The HTQ
total score is an average score, with 2.5 suggested as the clinical cut-off score indicating that
a respondent has a high likelihood of PTSD (Mollica et al., 1992). In addition to the English
original, translated standard versions were available for administration in French and
Spanish (the survey had been translated and back-translated by clinic interpreters and French
and Spanish speaking staff and pilot and field tested with good reliability; see Hooberman,
Rosenfeld, Rasmussen & Keller, 2010; Rasmussen et al., 2007), Tibetan (Lhewa, et al.,
2007), Arabic (Shoeb, Weinstein, & Mollica, 2007), and Cambodian (Mollica, et al., 1992).
The HTQ was administered using English or one of these standard versions in 725 cases
(83%; there were 48 cases with missing data for language of administration): English (n =
322, 36.7%), French (n = 234, 26.7%), Tibetan (n = 148, 16.9%), Spanish (n = 13, 1.5%),
and Arabic (n = 8, 0.9%; no HTQs were administered using Cambodian). Other language
needs (n = 105, 12%) were met by professional health interpreters trained in working with
the population and in interpreting the English-language HTQ. For full information on the
use of versions of the HTQ by country of origin, see Supplemental Table 1.

Exploratory analysis to classify participants by regions—In order to define
comparison subsamples, we took an iterative, bottom-up approach to classifying individuals.
We began by classifying participants by country and then grouped contiguous countries with
small sample sizes into regions according to HURIDOCS country codes, which provide
regional classification based on cultural and historical information within codes. We then
grouped contiguous regions with small sample sizes into 11 larger regions. Countries within
regional groups are presented in Supplemental Table 1.

Following regional classification, we examined univariate statistics. We generated a region
by religion by gender matrix in order to examine dependence between the three. We
examined the associations between the number of PTE types reported and HTQ scores, and
specific PTE types reported by more than 5% of the sample and HTQ scores. To consider
whether there might be systematic differences in reported PTEs by region of origin and
gender, we ran a linear regression with region and gender interacted on the total number of
reported PTEs. To consider whether there might be systematic differences in HTQ responses
due to administrative (i.e., standard translation) differences, we examined whether the
availability of standard versions of the HTQ was associated with total HTQ scores. In order
to examine a potential positive linear association between number of PTEs and symptom
severity, we modeled regressions predicting symptom severity using grand mean-centered
PTEs within global regions.

Exploratory analysis to classify item response profiles—To consider the
relationship between the HTQ items and regional classifications in a parsimonious way, we
made use of K-means cluster analysis of raw item scores (using R’s “kmeans” module; R
Development Core Team, 2008). K-means clustering requires users to select the number of
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groups a priori. The algorithm finds homogeneous groups based on separating the means
within group, with cases with some missing data being assigned to a separate cluster. We
tried several different values of K and used random initial starts to protect against local
optima (Steinley, 2006). In general, we preferred to have too many clusters rather than too
few. To provide a rough interpretation of the clusters, we considered their relationship to 4F
model averages, reexperiencing, avoidance, numbing, and hyperarousal. We then examined
these clusters across regional groups using cross-tabulation to determine whether and how
regional groups might be associated with response patterns. Regional groups with like
response patterns were then grouped together.

Confirmatory analysis to examine measurement invariance—We considered
measurement invariance for the three global regional response pattern groups identified by
our classification analysis (Himalayan, West African, and Other) identified in the data
previously. Mplus 7.11 (Muthén & Muthén, 2013) was used to fit the models using full
information maximum likelihood with the Satorra-Bentler correction. In order to avoid the
problems associated with relying on aggregate fist statistics in judging violations of
invariance across groups of unequal size (Chen, 2007; McDonald & Ho, 2002), we relied on
corrected LR X2 tests to statistically compare the three models.

Exploratory results

The 11 x 6 x 2 classification system of region by religion by gender matrix resulted in a
total of 132 possible combinations (presented in Table 1). Stratifying by gender, each table
for region x religion was strongly dependent (Cramér’s V = 0.56 for males, 0.51 for
females), with the dependence being consistent with global patterns (e.g., Himalayans were
very likely to be Buddhist, West Africans to be Muslim). Given that religion and region
were so strongly associated and that region is more likely to be culturally consistent than
religion, we focused subsequent analyses primarily on region.

During the intake process 798 of the 878 (91%) respondents provided reliable information
on number of PTEs. The mean number of reported PTEs was 2.87 (SD = 1.52). A large
majority of the 798 respondents reported beatings (n = 673, 87%); other reports included
threats of death or injury by authorities (n = 295, 41%), forced performance of degrading
behavior (n = 22, 18%), prolonged deprivation of food, water, or sensory stimuli (n = 129,
15%), rape (n = 119, 17%), and immobilization (e.g., with ropes; n = 54, 8%). All other
types were reported by less than 5% of the sample. Total number of PTEs was weakly but
significantly associated with HTQ scores (r =.17, p <.001). Only one major PTE type was
associated with HTQ scores — rape. Those participants who reported rape had higher HTQ
scores (M = 2.82, SD = 0.57) than those who did not (M = 2.47, SD = 0.65; t(184.35 df) =
5.85, p <.001). The linear regression with region and gender interacted on the total number
of reported PTEs is presented as Supplemental Table 2. The R? for this regression was quite
modest, 0.08. No region-by-gender groups were statistically different from others.

K-means cluster analysis of items suggested K = 8, which generated 8 clusters. Table 2
presents subscales scores for each cluster. Cluster 1 consisted of low reexperiencing,
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numbing, avoidance and hyperarousal subscores. Clusters 2 and 5 had higher
reexperiencing, avoidance and hyperarousal scores but relatively low (below 2.5) numbing
subscores. Cluster 3 was uniformly high on all subscores, and cluster 4 was similar to cluster
3 but with lower (although still severe) numbing subscores. Clusters 6 and 7 were both
intermediate clusters, with the difference being that cluster 6 had somewhat lower subscores
(on average half a point lower). Cluster 8 grouped all cases with missing data together and
was thus a residual category; cluster 8’s average subscores were very similar to cluster 2.
Varying the number of clusters by 1-2 groups did not substantially affect the results.

Table 3 presents the 11 regional subsamples by cluster membership. Clusters and regional
subsamples were strongly dependent (LR-X2 = 128.43, 70 df, p < 0.001). To determine the
nature of this dependence, we examined adjusted residuals, the standardized values that
indicated misfit compared to the independence model. The main source of large residuals
was the Himalayan group. Most notably the Himalayan group was over-represented in
clusters with lower subscale scores (most notably in clusters 1 and 6). To further examine
this dependence we excluded the Himalayan group. The subsequent model fit independence
(LR-X2 = 77.93, 63 df, p = 0.098); however, large adjusted residuals remained for the West
African group (as suggested by the statistical trend towards dependence). West Africans
were overrepresented in lower reporting clusters (clusters 1, 6 and 7; they were also
overrepresented in one higher reporting cluster, cluster 5). The primary distinction in these
data, therefore, appeared to be between Himalayan participants, West African participants,
and all others (Other). Alpha reliability for HTQ total scores within Himalayan, West
African, and Other subgroups was high (a = .89, .89, .86, respectively).

Covariation by group

The availability of standard versions of the HTQ (i.e., use of the English, French, Spanish,
Tibetan or Arabic standard versions) was not associated with total HTQ scores (t(828 df) =
0.602, p = .55), indicating that the observed HTQ response patterns were not due to
differences in survey administration. HTQ administration did differ across global regional
response pattern groups, with Others’ administration less likely to have used a standard
version (n = 292, 81%) than both Himalayans (n = 172, 97%) and West Africans (n = 261,
89%: %2 (2 df) = 27.64, p < .001). However, due to these differences not resulting in HTQ
mean differences, this variable was not examined further. Rape was associated with global
regional response pattern group, with those in the Other category reporting higher rates (n =
87, 27%) than Himalayans (n = 4, 2%) and West Africans (n = 28, 13%; x2 (2 df) = 50.30, p
<.001); of note, there were substantial missing data (n = 171) for analyses examining rape.

For subscales representing the 4F model of PTSD, internal reliability in the full sample was
variable, with alphas for reexperiencing, numbing, hyperarousal being adequate (a = .74, .
71, .76, respectively), and for avoidance being marginal (a = .63). This pattern was
somewhat different across the three subgroups: scores from Himalayans, West Africans, and
Others had adequate internal reliability concerning re-experiencing (a = .68, .76, .73,
respectively), numbing (o = .74, .69, .67, respectively), and hyperarousal (a =.78, .75, .71,
respectively); for avoidance, Himalayans and West Africans’ scores were reliable (a = .74,
and .70, respectively), but Others’ scores were not (o = .48).
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For Himalayans, PTEs significantly predicted HTQ scores, p = 0.27, t(160) = 3.62, p < .001;
R2 = .08, F(1,160) = 13.08, p <. 001. For West Africans, PTEs did not significantly predict
HTQ scores, p = .07, t(253) = 1.10, p = .27. For Others, PTEs significantly predicted HTQ
scores, p = 0.13, t(370) = 2.56, p = .011, but very little of the variance, R? = .02, F(1,370) =
6.54, p = .01. Intercepts were roughly equal for Himalayans (§ = 2.20), West Africans (§ =
2.50), and Others (f = 2.70).

Measurement invariance

CFA statistics for configural, metric, and scalar invariance models are presented in Table 4.
The models converged to proper solutions in all cases. Testing against the saturated model
indicated that the configural model did not fit relative to the saturated model (corrected LR-
X2 = 369.58 on 294 df, p-value = 0.0018). This is unsurprising as it is commonly found in
practice. However, root-mean-square error of approximation (RMSEA), the Tucker-Lewis
Index (TLI), and the standardized root-mean-residual (SRMR) all indicated that these
models were reasonable according to standard guidelines (e.g., McDonald & Ho, 2002).
Thus, most of the misfit seen in the covariance residuals of the configural model was limited
to few indicators. We provide goodness-of-fit statistics for reference in Table 4, but caution
that although these statistics appear to show reasonable fit for each model, due to the
problems associated with using fit statistics for invariance testing reported in the
Introduction and Methods sections, they should not be interpreted too strongly. We used the
corrected LR X2 tests to statistically compare the three models. The residuals from the
configural model are presented in Supplemental Table 3 for further reference. Examining
these residuals resulted in three notable observations: (1) the Himalayan group’s model did
not fit as well as the others, due to a mild floor effect in their indicators; (2) the other two fit
well; (3) these differences in fit were not particular to specific symptom clusters.

Using the LR X2 of the metric-to-configural model suggested that metric invariance did not
appear to hold (corrected LR X2 = 48.19 on 24 df, p-value = 0.0024). To interpret, we
considered the parameter estimates from the least constrained configural model, presented in
Table 5. As evident from an inspection of the factor loadings, several were different across
groups. Three differed by .200 or more between at least two groups: one re-experiencing
item, one avoidance item, and one hyperarousal item (in Table 5: R4/5, A2, and H2,
respectively). Most notably, factor loadings comprising the numbing factor for West
Africans were systematically larger (directly related to the very large correlations between
several factors within this regional group; see Table 6). (See also below regarding the factor
correlations.)

Unsurprisingly the scalar model is also rejected (corrected LR X2 = 117.95 on 48 df, p-value
< 0.001). This was apparent not only in the LR X2 test, but also in the diversity of intercept
values (presented in Table 5). Some indicators had similar intercepts and others were quite
different. In particular, one re-experiencing item and one hyperarousal item (in Table 5: R3
and H1) had intercepts that differed by half a point or more on the HTQ across groups. As
values were averaged across large numbers of participants on the four-point HTQ response
scale, differences of half a point or more were deemed clinically significant. Intercept
patterns were systematic across groups, indicating that differences within subsamples did
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not offset one another. Total score mean box plots are presented in Figure 1; group
distributions are presented relative to the 2.5 cut-off score used to suggest probable PTSD in
many studies.

To check that the lack of metric and scalar invariance was not due to a potential relationship
between higher incidence of rape and membership in the Other group, we reran the CFAs on
the subset of respondents who reported that they were not raped. A similar pattern of results
emerged. According to hypothesis testing, metric invariance held reasonably well but scalar
invariance did not; however, due to missing data, cell sizes were rather small. Model output
is presented in Supplemental Table 4.

Correlations among latent variables in each group (Table 6) were extraordinarily high,
particularly for the West African group. The extremely high correlation between the
numbing and hyperarousal factors suggested that these two were close to collapsing into one
another, comprising a statistically improper solution (Dillon, Kumar, & Mulani, 1987).
Correlations were lowest for the avoidance factor, r ranging from .50 —.75. This pattern of
very high factor correlations was also observed for supplementary analyses using only those
subjects who did not report raped, lending further credence to differential symptom
manifestation across cultural groups. It also suggested that the 4F model needs to be treated
with caution for these data. For this reason we did not pursue modeling partial invariance,
where stronger invariance can be shown to hold for some set of items but not others.

Discussion

Clinical implications of a lack of invariance

At the individual level, assessments such as the HTQ help clinicians triage patients, target
symptoms, and track treatment outcomes. At the group level, assessments provide
information about the prevalence of disorders, subpopulations that need treatment resources,
therapeutic modalities that are more effective, and mental health information about patient
populations in general. If a PTSD measure is to be used for any of these purposes with
individuals from different culturally defined populations, it is essential that scores from it
have cross-cultural construct validity: they must be configurally invariant, metric invariant,
and if used to compare populations with respect to PTSD phenomenology, also scalar
invariant. To date, the HTQ has been validated in different cultures only by examining basic
psychometric properties (i.e., the first three or four steps in Geisinger, 1997). Ours is the
first study we know of that has examined its metric and scalar invariance.

Based on differences in likelihood ratio chi-square tests (Chen, 2007; McDonald & Ho,
2002), our findings for HTQ scores were that configural invariance appeared to hold, but
metric and scalar invariance did not. In other words, consistent with other literature
(Palmieri et al., 2007; Rasmussen et al., 2007; Vinson & Chang, 2012) the basic content
validity of PTSD as represented by the HTQ appears reasonable, but substantial differences
in the contribution of specific symptoms to symptom dimensions and baseline intercepts
across groups threaten the validity of cross-cultural comparisons. These differences were not
attributable to specific items, systematic differences between groups in number, types of
traumatic events, or differences in administration (i.e., interpreted or using standard
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versions), suggesting a closer examination of the assessment is needed before the 16-item
portion of the HTQ is used for extensive cross-cultural comparisons. These findings demand
attention, calling into question using the HTQ to compare the reported level of trauma
severity across different cultural groups, particularly the use of the commonly cited 2.5
clinical cut-off score for probable PTSD. The lack of scalar invariance suggests that using a
single cut-off score is simply not a valid procedure for cross-cultural samples. At this time,
we recommend that the HTQ should only be used to compare severity of PTSD symptoms
across populations from different cultures with strong caution, and only in cases where such
comparison is absolutely necessary.

Findings as they relate to the literature

Although the PTSD literature does include discussion of response style as it relates to
inaccurate responding (i.e., malingering; e.g., Morel, 1998), culturally defined response style
has largely been ignored. However, configural invariance with large differences in response
style found in the current study is consistent with the small body of work examining PTSD
factor structure among non-European origin populations (e.g., (Palmieri, et al., 2007;
Rasmussen, Smith, et al., 2007) and, although not specific to PTSD, the larger literature on
culturally defined response style (Byrne & Campbell, 1999; Heine, Lehman, Peng, &
Greenholtz, 2002; Smith, 2004). Lower intercepts among Tibetans in the current study are
generally consistent with a tendency to suppress affect among East Asians in general (Iwata,
Roberts, & Kawakami, 1995; Noh, Kaspar, & Chen, 1998), and low HTQ scores for Tibetan
asylum seekers in particular reported elsewhere (Lhewa, et al., 2007; Sachs et al., 2008) is
evidence of a one-sided extreme response style towards the low or mild end of the scale.
Although quite different culturally, similar patterns of response have been observed in
scores from depression measures among Koreans (Cho & Kim, 1998), Japanese (lwata &
Roberts, 1996), and Chinese respondents (Li & Hsiao-Rei Hicks, 2009; Lin, 1989).
Response style differences throughout the (non-PTSD) clinical literature suggests that scalar
invariance is not just a problem for the HTQ or PTSD scales in general, but perhaps most
clinical diagnoses relying on item scores.

Although not as stark as the lack of scalar invariance, the lack of metric invariance
uncovered in the current study is also troubling. For the Himalayan and West African
groups, three factors out of the 4F model showed differential item loadings, suggesting that
the HTQ PTSD section of the assessment may not fully encapsulate all post-traumatic
symptoms that may be manifest in different culturally defined populations. This may imply
that specific items need to be adapted, or may imply that the construct of PTSD is not the
best representation of posttraumatic psychopathology across different cultures. There is a
small but growing literature defining posttraumatic responses from culturally emic (i.e.,
cultural insiders”) perspectives, from Khmer baksbat in Cambodia (Chimm, 2012) to
Mandinka kidja faro in Gambia (Fox, 2003), Rwandan ihakamuka (Hagengimana & Hinton,
2009), and Masalit hozun and majnun in the Darfur region of Sudan (Rasmussen, Katoni,
Keller, & Wilkinson, 2011). There have even been attempts to measure such locally-relevant
expressions and compare their measurement to PTSD measures (Jayawickreme,
Jayawickreme, Atanasov, Goonasekera, & Foa, 2012). Notably, the HTQ itself was
originally constructed to have an emic section to be constructed from ethnographic research
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prior to using it in a setting that supplemented the 16 items measuring DSM PTSD.
Although Mollica’s original study (Mollica, et al., 1992) described the development of the
ethnographically-derived section for use in Cambodian refugee camps, most studies using
the HTQ since then have either applied the Cambodian-specific section to non-Cambodian
groups or ignored the emic piece altogether in order to compare disparate populations.

The high correlation between latent variables observed in the current study suggests that
internal inconsistency within factors and response style differences are not the only concerns
related to measurement invariance cross-culturally. Though CFA models have become
common in the literature on PTSD, high correlation between factors calls into question the
phenomenological distinctiveness of the factors. Factor correlations throughout the PTSD
literature are also quite high. Yufik & Simms (2010) found mean factor correlations around
0.80 in their meta-analysis of 40 studies, only slightly lower than what was found in the
current study. Even if the factors are theoretically reasonable, sixteen indicators, or even
DSM-5’s 20 PTSD indicators, may not be enough to measure four factors well. It may be
that other models better account for variance in the experience of generalized trauma-related
distress. The generalized bifactor model (Chen, West, & Sousa, 2006), in which one
“common distress” factor is supplemented by factors particular to symptom classes, might
be a more appropriate approach to conceptualizing and measuring posttraumatic distress
than the standard four-factor model or other standard latent variable models that exist in the
PTSD literature (e.g., the four-factor dysphoria model proposed by Simms, Watson, &
Doebbelling, 2002). Cohen and Bolt (2005) also note that manifest groups may not capture
the problem of invariance violations and note that a mixture approach may find different
groupings. The advantages and disadvantages of these approaches are a matter for further
research.

This study has a number of limitations. First and foremost, our regional response pattern
groups are not likely good proxies for culturally specific subsamples. A critique can easily
be made that in balancing regional grouping with subsample size we were too concerned
with the latter. Although we made attempts to avoid confirmation bias, to avoid grouping
regions by available sample sizes, and to monitor configural invariance at each step of our
classification process, it is certainly possible that we began with too few participants from
some regions to capture meaningful variance. In other words, in spite of our attempts to
guard against groups comprising radically different response patterns, and in spite of our
reasonable assumption that disparate cultural groups might very well have similar response
styles, clearly grouping Central Africans with Latin Americans and the seven other regional
groups might mask considerable cultural hetereogeneity in HTQ responses. Absence of
evidence is not evidence of absence. We in no way wish to suggest that these groups are all
culturally “the same” in ways other than their response patterns on the HTQ.

Other noteworthy limitations concern translation and administration: language of assessment
differed across groups and for a sizeable minority of cases the HTQ was interpreted during
administration. Given that standard versions were available for large majorities of each
regional group and that mean HTQ scores did not differ by whether or not these forms were
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available we conclude that administration procedures had no large effects on our findings
related to measurement invariance. However, we acknowledge that more standardization
would likely have strengthened findings. Although it is difficult to conceive of cross-cultural
research with refugees done using measures in a single language—i.e., avoiding translation
altogether—in the future researchers should avoid interpreted versions for the sake of the
clarity of findings.

Although we believe that our findings speak to cultural differences as they relate to response
style, we urge caution in applying them globally. Our findings represent analyses of the
responses of treatment-seeking torture survivors to HTQ items at one clinic in the United
States. Suffice it to say, the participants are not a random sample of asylum seekers or of
refugees in general, let alone representative of cultures represented within regions. Indeed,
the largest refugee populations today are from Central Asia and the Middle East, and our
sample included few participants from either region. That aside, we believe that our data
represent the most diverse dataset in which PTSD measurement invariance has been
explored to date. Further research using similarly diverse datasets is necessary. Finally,
using only one measure across multiple populations fails to tap into culturally bound
interpretations of distress (referred to above) that may be much more relevant to the
phenomenology of posttraumatic experiences than is represented on standardized measures
of PTSD.

Conclusions

The current study examined the HTQ’s measurement invariance, a necessary (though not
sufficient) element of any measure’s construct validity. For configural aspects, HTQ scores
appear invariant; however, metric and scalar invariance did not hold. This points to potential
differences in symptomology across different cultures and global regions that the HTQ may
not adequately capture. Culturally differing response styles, well known in some subfields of
psychology, must become part and parcel of cross-cultural clinical assessment in disaster
and post-conflict psychology as well. Relief resources are too few and humanitarian aid
efforts too important to ignore them.
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Rasmussen et al.

Table 6

Factor Correlations

Himalayan

R A N H
R 1
A 050 1
N 080 062 1
H 085 058 088 1
West African

R A N H
R 1
A 071 1
N 079 075 1
H 089 075 098 1
Other

R A N H

R 1
A 082 1
N 073 056 1
H 093 072 087 1

R = reexeperiencing; A = avoidance; N = numbing; H = hyperarousal
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