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a b s t r a c t

Posttraumatic stress disorder’s (PTSD) tripartite factor structure proposed by the DSM-IV is rarely empir-
ically supported. Other four-factor models (King et al., 1998; Simms et al., 2002) have proven to better
account for PTSD’s latent structure; however, results regarding model superiority are conflicting. The cur-
rent study assessed whether endorsement of PTSD’s Criterion A2 would impact on the factorial invariance
of the King et al. (1998) model. Participants were 1572 war-exposed Bosnian secondary students who
eywords:
TSD
actorial invariance
riterion A2
SM-V

were assessed two years following the 1992–1995 Bosnian conflict. The sample was grouped by those
endorsing both parts of the DSM-IV Criterion A (A2 Group) and those endorsing only A1 (Non-A2 Group).
The factorial invariance of the King et al. (1998) model was not supported between the A2 vs. Non-A2
Groups; rather, the groups significantly differed on all model parameters. The impact of removing A2
on the factor structure of King et al. (1998) PTSD model is discussed in light of the proposed removal of

V.
Criterion A2 for the DSM-

An ongoing problem with the diagnosis of posttraumatic stress
isorder (PTSD) refers to the fact that PTSD’s tripartite factor struc-
ure proposed by the DSM-IV (American Psychiatric Association
APA], 1994) rarely receives empirical support, whereas other four-
actor models instead have proven to better account for PTSD’s
atent structure. Yet little research has been conducted that tests
he conditions under which PTSD’s factor structure may vary. One
nexplored area is whether subjective reactions during the trau-
atic experience, such as experiencing intense fear, helplessness,

r horror during the event (PTSD’s Criterion A2) are associated with
ifferent PTSD factor structure parameters.

The DSM-IV (APA, 1994) proposes a three-factor PTSD structure:
e-experiencing the trauma (Criteria B1–B5), Effortful Avoid-
nce/Emotional Numbing (C1–C7), and Hyperarousal (D1–D5).
owever, due to the lack of factor analytic support for this model

cf. Asmundson, Stapleton, & Taylor, 2004), alternative models of

TSD’s factor structure have been proposed and debated (Palm,
trong, & MacPherson, 2009). One such alternative model, proposed
y King, Leskin, King, and Weathers (1998), comprises four factors.
his model conceptualization separates the Avoidance/Numbing

∗ Corresponding author. Tel.: +44 7876142643.
E-mail address: armour-c@email.ulster.ac.uk (C. Armour).

887-6185/$ – see front matter © 2010 Elsevier Ltd. All rights reserved.
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© 2010 Elsevier Ltd. All rights reserved.

factor (C1–C7) into two factors: Avoidance (C1–C2) and Emotional
Numbing (C3–C7), while retaining the original symptom group-
ings of Re-experiencing (B1–B5) and Hyperarousal (D1–D5). King
et al. (1998) model has received substantial support within the fac-
tor analytic literature (most recently in Elhai, Engdahl, et al., 2009;
Naifeh, Elhai, Kashdan, & Grubaugh, 2008; Palmieri, Marshall, &
Schell, 2007).

Subsequently, Simms, Watson, and Doebbeling (2002) proposed
an alternative four-factor model: Re-experiencing (B1–B5), Avoid-
ance (C1–C2), Dysphoria (C3–C7 and D1–D3), and Hyperarousal
(D4–D5), essentially moving three of the King et al. (1998) model’s
hyperarousal symptoms into a larger Dysphoria factor. The Dys-
phoria factor has been identified as a non-specific PTSD component
that represents a general level of distress or negative affectivity and
that has phenotypic similarities to depression and anxiety (Elklit,
Armour, & Shevlin, 2010; Elklit & Shevlin, 2007; Simms et al., 2002).
This model too has received substantial support within the factor
analytic literature (Armour & Shevlin, 2010; Boelen, van den Hout,
& van den Bout, 2008; Elhai, Ford, Ruggiero, & Frueh, 2009; Elklit &

Shevlin, 2007; Palmieri, Weathers, Difede, & King, 2007).

Different arguments have been proposed to explain these con-
flicting PTSD confirmatory factor analysis (CFA) findings, in which
some studies support King et al. (1998) model and others support
Simms et al.’s (2002) model. One explanation is that the type of

dx.doi.org/10.1016/j.janxdis.2010.08.006
http://www.sciencedirect.com/science/journal/08876185
mailto:armour-c@email.ulster.ac.uk
dx.doi.org/10.1016/j.janxdis.2010.08.006
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easurement instrument (e.g., administration format) employed
nfluences the structure. Palmieri, Weathers, et al. (2007) con-
luded that the Simms et al.’s (2002) model provided better fit to
ata based on the self-reported PTSD Checklist (PCL; Weathers,
itz, Herman, Huska, & Keane, 1994), whereas, the King et al.
1998) model provided better fit to data based on the Clinician-
dministered PTSD Scale (CAPS; Blake et al., 1990). Notably, the
ifferences in fit statistics between the two models were mini-
al. Additionally, using the PTSD Checklist, Elhai, Engdahl, et al.

2009) found that the Simms et al.’s (2002) model fit best when
nstructing respondents to rate PTSD symptoms based on their

orst trauma, whereas the King et al. (1998) model fit best when
nstructing respondents to rate symptoms based on one’s trauma
istory globally.

The aim of the present study was to extend the investigation into
otential moderating variables that influence the factor structure
f PTSD. Doing so, however, would involve another controversial
nd highly debated issue with regard to PTSD. As specified in DSM-
V, Criterion A is a necessary pre-requisite for a PTSD diagnosis and
escribes the necessary objective (A1) and subjective (A2) charac-
eristics of a traumatic event. PTSD’s Criterion A1 requires that the
raumatic experience involves actual or threatened death or seri-
us injury that the victim experiences, witnesses, or learns about
appening to someone very close. Further, Criterion A2 requires
hat the person initially responds to the event with intense fear,
elplessness, or horror. The rationale for the inclusion of Criterion
2 is discussed elsewhere (cf. Brewin, Andrews, & Rose, 2000).

The necessity or appropriateness of Criterion A2 has been
rought into question based on a number of findings. One of the
ain criticisms of Criterion A2 is that the fear, helplessness, or

orror definition may be too restrictive given that other intense
egative emotions such as shame and guilt have also been shown
o be linked to the onset of PTSD (Breslau & Kessler, 2001). Further,
ecause Criterion A2 requires that emotional reactions of fear, help-

essness, or horror must occur at the time of the event, it does not
ccount for those individuals who may experience these emotions
fter the event. For example, individuals who have experienced
raumas in childhood (Roemer, Orsillo, Borkovec, & Litz, 1998)
nd individuals who are trained to handle a trauma in a profes-
ional role may not endorse Criterion A2 during an event (Creamer,
cFarlane, & Burgess, 2005). Most notably, Kilpatrick, Resnick, &

cierno, (2009) reported that A2 does not incrementally aid in pre-
icting a PTSD diagnosis above A1. These conclusions were based
n two large-scale epidemiological surveys assessing adults in the
lorida Hurricane Study and 12–17 year olds in the National Survey
f Adolescents. Kilpatrick et al. (1998) reported that the inclusion
f the A2 component had little effect on the conditional probability
ates of PTSD. In addition, most adults who experience A1 qualify-
ng events also meet Criterion A2 (Brewin et al., 2000; Creamer et
l., 2005).

The APA recently released its proposed revisions to the forth-
oming DSM-V diagnostic criteria for PTSD. One of the most notable
roposed revisions is the abolishment of Criterion A2 based on the
ationale that this criterion lacks predictive utility in diagnosing
TSD. Notwithstanding lack of empirical support for its incremental
ccuracy in relation to a PTSD diagnosis, the current study focused
n a different question concerning the utility and relevance of
riterion A2 to PTSD as a diagnostic entity. Specifically, we exam-

ned whether the factor structure of PTSD symptoms differs as a
unction of endorsing A2 in a quasi-experimental, cross-sectional
urvey design. Using a sizable community sample of war-exposed

econdary school students, we evaluated which postulated four-
actor PTSD model provided the best representation of PTSD’s latent
tructure.

Because the debate concerning diagnostic utility of Criterion
2 is ongoing and characterized by mixed findings, we did not
Disorders 25 (2011) 80–87 81

formulate a hypothesis as to which four-factor model would pro-
vide the best fit to the data. Nevertheless, we planned a priori
to use the model that provided the best fit to the data to inves-
tigate whether the factor structure of PTSD symptoms varied as
a function of whether Criterion A2 was endorsed. Specifically, if
endorsement of Criterion A2 suggests that a conditioned emotional
reaction has taken place (Foy, Matvig, Pynoos, & Camilleri, 1996;
Keane, Marshall & Taft, 2006), individuals endorsing Criterion A2
should report higher mean levels of distress. This higher level of
distress should be reflected in both higher mean observed scores
(i.e., intercepts) for the individual PTSD symptom reflective indi-
cators and higher means at the level of the latent variable. That is,
the Criterion A2 present vs. absent groups should differ quantita-
tively. However, the groups may also differ qualitatively in terms of
the salience and covariance structure of particular PTSD symptoms
– a difference that would be reflected primarily through differ-
ent patterns of factor loadings. Overall, we expected a somewhat
closer fitting and more symptomatic factor structure among the
A2-positive group. This expectation is based on the reasoning that
A2 has the potential to distinguish between more vs. less poten-
tially traumatic experiences. Therefore, if Criterion A2 is endorsed
in light of a more potentially traumatic experience then PTSD symp-
toms should be stronger than the symptoms resulting from trauma
experiences which have not resulted in Criterion A2 endorsement.

1. Method

1.1. Participants

Data were collected as part of a screening survey of 1572 stu-
dents conducted in nine Central Bosnian secondary schools during
the 1997–1998 school year. All schools were located in regions that
were heavily war-exposed areas during the 1992–1995 Bosnian
conflict. The survey’s purpose was to identify students who may
be appropriate candidates for a UNICEF-sponsored trauma and
grief-focused psychosocial program (Layne et al., 2001; Layne et
al., 2008; Kutlac et al., 2002). Demographic characteristics of the
study’s effective sample are described below.

1.2. Procedure

To reduce potential stigmatization of individual “high risk” stu-
dents, trained school counselors used purposive sampling to select
entire classrooms in their schools with the highest prevalence of
severely war-exposed students. Comprehensive details regarding
classroom selection and preparation, obtaining informed consent
of caregivers and informed consent of students, and risk screening
survey administration procedures are provided elsewhere (Layne
et al., 2001; Layne et al., 2008). Measures and procedures were
approved by an ad hoc institutional review board (IRB) formed of
Bosnian mental health professionals and a local UNICEF officer, and
by the IRB of Brigham Young University.

1.3. Measures

Instruments included measures of previous traumatic event
exposure, trauma and loss reminders, secondary adversities, and
emotional impact. Measures were reviewed for cultural appropri-

ateness and forward- and back-translated (between English and
the regional Serbian/Bosniak/Croatian native language) by doctoral
psychology students at the University of Sarajevo, described else-
where (Layne et al., 2008). Instruments relevant to the present
paper are described below.
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Table 1
Level of trauma exposure across the 35 WTSI items for the A2 and Non-A2 Groups.

Traumatic experiences (A1 WTSI events) A2% Non-A2%

1. During the war, were you ever in a dangerous situation where you strongly believed you would be seriously hurt or killed? 52.8 19.8
2. Did a bullet ever come so close to you that you could have been seriously hurt or killed? 53.8 28.9
3. Did a grenade or bomb ever land so close to you that you could have been seriously hurt or killed? 63.2 26.7
4. Were you ever seriously hurt during the war? 2.5 1.3
5. Did anyone ever personally threaten to kill or seriously hurt you during the war? 8.9 4.1
6. Were you ever tortured during the war? 2.9 0.0
7. Were you ever raped or sexually molested during the war? 0.1 0.0
8. Were you ever taken prisoner or held in a detention camp during the war? 3.6 1.3
9. Were you ever deprived of food or water for so long that you strongly believed you were going to die? 5.6 0.9
10. Were you ever so cold during the war that you strongly believed you were going to die? 8.5 0.6
11. During the war, did you eyewitness someone being killed? 10.5 2.8
12. Did you see the body of someone who had been killed in the war? (Do not include funerals.) 35.2 12.3
13. Did you see someone being tortured during the war? 8.1 2.8
14. Did you see someone being raped or sexually molested during the war? 1.1 0.0
15. Did you touch or carry someone who had been wounded or killed in the war? 16.1 5.4
16. During the war, did you see a severely injured person before he/she received medical treatment? 33.8 12.9
17. During the war, did you witness a love one being abducted or taken prisoner by the enemy? 10.0 3.5
18. Was your father killed in the war? 8.2 6.3
19. Was your mother killed in the war? 1.0 0.3
20. Was a brother or sister killed in the war? 3.5 1.6
21. Was a close relative killed in the war? 56.9 30.6
22. Was a close friend killed in the war? 47.3 20.6
23. During the war, was a loved one seriously injured? 52.7 24.8
24. During the war, was a loved one raped or sexually molested? 2.2 0.9
25. Was a loved one tortured during the war? 25.6 6.7
26. Was a loved one ever taken prisoner or held in a detention camp during the war? 32.1 14.2
27. Was your home seriously damaged due to the war? 32.8 16.4
28. During the war, did enemy soldiers forcibly enter your home? 23.5 10.4
29. During the war, were you expelled from your home? 41.9 30.8
30. Were you forced to leave your village/town because of the war? 50.1 40.3
31. During the war, did a member of your immediate family serve in the military or another extremely dangerous occupation? 69.7 69.5
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32. During the war, did a loved one have a serious illness (cancer, heart attack) or
33. During the war, did a loved one die due to causes unrelated to the war?
34. During the war, was a loved one missing, and you did not know whether they
35. During the war, did your parents divorce?

.4. War Trauma Screening Inventory (WTSI)

The WTSI (Layne, Stuvland, Saltzman, Djapo, & Pynoos, 1999) is
measure of exposure to a broad range of war-related traumatic

vents. The WTSI version used contained 35 “yes”/“no” self-report
tems pertaining to participants’ experiences during the 1992–1995

ar that were generated based on field research in Bosnia and on a
eview of war exposure instruments (e.g., Macksoud & Aber, 1996).
imensions of war exposure assessed included: (1) direct phys-

cal injury, (2) witnessing violence, (3) life threat, (4) traumatic
ereavement, (5) harm to loved ones, (6) threat to loved ones, (7)
isplacement, and (8) separations from loved ones caused by the
ar (see Layne et al., in press). All 35 items constituted Criterion
1 qualifying events. Please see Table 1 for further details. After
espondents completed the WTSI, the survey asked them to briefly
ecord their “most upsetting war-related traumatic experience”
nd indicate whether they felt terrified, horrified or helpless dur-
ng the event (thereby assessing PTSD Criterion A2). Respondents

ere subsequently instructed to rate their current PTSD symptoms
elating to this most upsetting traumatic experience (a common
TSD assessment strategy, reviewed in Elhai, Engdahl, et al., 2009)
sing the UCLA PTSD Reaction Index-Revised.

.5. UCLA PTSD Reaction Index-Revised

The Reaction Index (Steinberg, Brymer, Decker, & Pynoos, 2004)
s a self-report scale of PTSD symptom frequency experienced dur-

ng the previous month. The Reaction Index version used in this
tudy contained 17 items corresponding to the 17 DSM-IV PTSD
iagnostic criteria. Items were measured using a five-point fre-
uency scale ranging from 0 (Never) to 4 (Almost Always). The total
cale has demonstrated adequate internal consistency (˛ = .87),
ic health problem? 22.5 17.5
33.5 28.9

d ever return? 33.8 15.8
1.6 2.2

two-week test-retest reliability (r = .75), and construct validity in
relation to a range of distress measures (rs ranging from .30 to .70)
among post-war Bosnian adolescents sampled in 2001 (Layne et al.,
2009).

1.6. Analyses

Of 1572 students screened, the following participants were
excluded from this study: 184 participants who did not provide
responses to PTSD’s Criterion A2 queries, 23 participants who
endorsed no war traumas, and three participants who did not pro-
vide any responses on the Reaction Index. The remaining effective
sample size was 1362. All but two subjects in the effective sample
were missing fewer than four Reaction Index items, and missing
items were found to be missing completely at random (MCAR) as
measured by Little’s MCAR �2(468, N = 1362) = 475.30, p > .05. Con-
sequently, in order to use all available data, CFA analyses included
maximum likelihood estimation of missing data (Schafer & Graham,
2002) using Mplus 5.2 software (Muthén & Muthén, 2007).

CFA analyses specified King et al. (1998) and Simms et al.’s
(2002) four-factor PTSD models separately using the Reaction Index
items (fixing the last loading per factor to 1 in the King et al. (1998)
model, and fixing those same loadings to 1 in the Simms et al.’s
(2002) model). All items were normally distributed, with the high-
est univariate skewness level being 1.50, and the highest kurtosis
level of 1.65. Therefore, standard maximum likelihood estimation
was used for CFAs. Goodness of fit indices are reported, including

the comparative fit index (CFI; Bentler, 1990), Tucker–Lewis Index
(TLI; Tucker & Lewis, 1973), root mean square error of approxima-
tion (RMSEA; Steiger, 1990), and standardized root mean square
residual (SRMR; Joreskog & Sorbom, 1993). Good-fitting models are
generally considered to fall within the ranges of CFI and TLI ≥ .95
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.90–.94 for adequate fitting models), RMSEA < .06 (to .08), and
RMR < .08 (to .10) (Hu & Bentler, 1999). In comparing the King et
l. (1998) and Simms et al.’s (2002) models within a group, consid-
red non-nested model comparisons (i.e., comparing a model that
s not a subset of another model), the Bayesian Information Crite-
ion (BIC) was used. A 10-point BIC difference represents a 150:1
ikelihood that the model with the lower BIC value fits best; a differ-
nce in the 6–10 point range indicates “strong” support, and a BIC
ifference >10 indicates “very strong” support with an error rate of
5% (Raftery, 1995).

We conducted multigroup CFAs, with residual covariances fixed
o zero, to test measurement invariance using parameter equality
onstraints across the A2 (n = 1037) and Non-A2 (n = 325) Groups.

e tested for invariance/non-invariance across groups on factor
oadings, observed variable intercepts, observed variable residual
ariances, factor variances and covariances, and factor means, fol-
owing established procedures (e.g., Meredith & Teresi, 2006).

Model A allowed groups to vary on all parameters (i.e., assess-
ng configural invariance). Subsequent models tested progressively

ore conservative restrictions, constraining particular parame-
er estimates to be equal across groups, as tested against the
rior step’s model (except as otherwise noted). Model B con-
trained factor loadings as equal across groups (testing metric
r pattern invariance, to assess whether the items were dif-
erently related to the factors across groups). Metric invariance
s established if the corresponding factor loadings are equiv-
lent across groups (Gregorich, 2006). Model C additionally
onstrained observed variable intercepts to be equal (testing
trong or scalar factorial invariance, essentially testing if item
everity is different across groups). Model D additionally con-
trained residual variances to be equal (testing strict factorial
nvariance, testing the extent to which measurement error varied
cross groups). Additional analyses further tested structural invari-
nce but did not constrain residual variances, including Model E,
hich additionally constrained factor variances and covariances

tested against Model C, exploring between-group differences in
ariance around a factor, and correlations between factors, respec-
ively); and Model F, which additionally constrained factor means
tested against Model E, comparing factor score severity across
roups).

Tests of statistical significance between Models A through F
ere assessed with chi-square difference tests (Table 4), compar-

ng a given CFA model assuming equal parameter estimates across
roups (e.g., factor loadings) against a model allowing those esti-
ates to vary across groups.

. Results

The final effective sample of 1362 participants consisted of 68.9%
n = 919) girls and 31.2% (n = 416) boys (n = 27 not reported). Age
anged from 14 to 21 years (M = 16.20, SD = 1.06). Most partici-
ants were in their second year of high school (n = 499, 37.0%),
ollowed by their third year (n = 402, 29.8%), first year (n = 299,
2.2%), and fourth year (n = 148, 11.0%) (n = 14 not reported). The
ean summed Reaction Index score of 25.60 for the A2 Group

SD = 13.27; n = 1037) was significantly higher than that of the
on-A2 Group (M = 14.35; SD = 11.31; n = 325), F(1, 1361) = 190.15,
< .001 (d = .82). The total number of war traumas experienced by

he A2 group (M = 8.52; SD = 4.45) was significantly higher than
he Non-A2 group (M = 8.52; SD = 4.45), F(1, 1332) = 223.27, p < .001

d = .89). However the age of participants in the A2 group (M = 16.22;
D = 1.07) did not significantly differ from the age of participants in
he Non-A2 group (M = 16.11; SD = 1.04), F(1, 1321) = 2.71, p < .100
d = .11). The proportion of females across the A2 (71.7%) and Non-
2 (59.7%) group compared to males significantly differed �2(1,
Disorders 25 (2011) 80–87 83

N = 1334) = 15.45, p < .000. Details of trauma exposure across the
two groups can be viewed in Table 1.

For the A2 Group, the King et al. (1998) model fit ade-
quately, �2(113, N = 1037) = 490.89, p < .001; CFI = .94, TLI = .93,
RMSEA = .06, SRMR = .04, BIC = 51,361.64), as did the Simms et
al.’s (2002) model, �2(113, N = 1037) = 511.85, p < .001; CFI = .94,
TLI = .93, RMSEA = .06, SRMR = .04, BIC = 51,382.60). Based on BIC
values, the King et al. (1998) model was superior. The Non-
A2 Group’s CFA resulted in a poor fit using the King et
al. (1998) model, �2(113, N = 325) = 341.77, p < .001; CFI = .89,
TLI = .87, RMSEA = .08, SRMR = .06, BIC = 14,725.44. The Simms et
al.’s (2002) model also generated poor fit for the Non-A2 group,
�2(113, N = 325) = 318.74, p < .001; CFI = .90, TLI = .88, RMSEA = .08,
SRMR = .05, BIC = 14,702.41. Given that the current DSM (DSM-IV;
APA, 1994) requires that PTSD is assessed only if Criterion A2 is
endorsed, and because the King et al. (1998) model fit better in the
A2 Group, we decided to present subsequent analyses based only
on the King et al. (1998) model.

Measurement invariance analyses formally tested differences
between A2 and Non-A2 Groups on the structural parameters
(see Tables 1 and 2). Model A, which allowed for variation in
parameter estimates across groups, fit the data marginally well,
�2(226, N = 1362) = 832.65, p < .001; CFI = .93, TLI = .91, RMSEA = .06,
SRMR = .04, BIC = 66,184.29. Based on difference tests (see Table 3),
analyses revealed that all parameter estimates were significantly
different between groups. As hypothesized, the A2 Group gener-
ally had higher intercepts, variances and factor means compared to
the Non-A2 Group; however, the results were more mixed for the
item-level factor loadings. For example, there was no consistent
pattern to show that the item-level factor loadings overall were
higher in one group vs. the other. Furthermore, this pattern (or lack
thereof) was not related to particular clusters of symptoms.

3. Discussion

The current study assessed the fit of the four-factor King et
al. (1998) and Simms et al.’s (2002) models of PTSD. The King et
al. (1998) model better represented the underlying dimensions of
PTSD in this sample of Bosnian war-exposed students who met Cri-
terion A2; in contrast, the Simms et al.’s (2002) model provided
better fit for students who did not endorse A2. However, it should
be noted that although the Simms et al.’s (2002) model provided
superior fit relative to the King et al. (1998) model, neither model
provided good fit in the Non-A2 group. Consistent with the current
study, the King et al. (1998) model has been supported in previ-
ous studies that assessed PTSD via self-report measures, as well as
in studies that compared both the King et al. (1998) and Simms et
al.’s (2002) factor models (Boelen et al., 2008; Palmieri & Fitzgerald,
2005; Palmieri, Marshall, et al., 2007; Palmieri, Weathers, et al.,
2007).

Subsequent analyses assessed the factorial invariance of King et
al. (1998) model across two samples: those endorsing both parts
of the DSM-IV Criterion A (A2 Group) and those endorsing only A1
(Non-A2 Group). However, factorial invariance was not supported.
In particular, the A2 and Non-A2 Groups differed on all parame-
ters, with the A2 Group manifesting significantly higher intercepts,
variances, and factor means. The goodness of fit of the King et al.
(1998) model thus statistically differed between the two groups.
We had hypothesized that the A2 Group would exhibit higher inter-
cepts, given that intercepts involve the observed variable means –

means that should be higher for students endorsing A2 in contrast
to those not endorsing A2 (cf. Keane et al., 2006). This hypothesis
was confirmed, as reflected in the Reaction Index mean scores (A2
Group: M = 25.60, SD = 13.27, n = 1037; Non-A2 Group: M = 14.35,
SD = 11.31, n = 325).
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Table 2
Standardized observed item parameter estimates for the A2 and Non-A2 Groups.

Items Loadings Intercepts Residual variances

A2 Non-A2 A2 Non-A2 A2 Non-A2

Re-experiencing
Intrusive thoughts .73 .78 1.39 .84 .46 .39
Nightmares .69 .58 1.10 .65 .52 .66
Reliving trauma .73 .68 .88 .48 .47 .54
Emotional cue reactivity .69 .71 1.98 1.20 .52 .49
Physiological cue reactivity .74 .70 1.24 .75 .45 .52

Avoidance
Avoidance of thoughts .65 .74 1.50 .92 .58 .45
Avoidance of reminders .77 .73 1.05 .67 .40 .46

Numbing
Trauma-related amnesia .49 .43 .74 .92 .76 .82
Loss of interest .54 .47 .87 .64 .71 .78
Feeling detached .64 .65 .98 .64 .59 .58
Feeling numb .74 .77 1.08 .63 .46 .40
Hopelessness .59 .58 .84 .57 .65 .67

Hyperarousal
Difficulty sleeping .68 .58 .84 .50 .54 .66
Irritable/angry .63 .56 1.39 .87 .60 .69
Difficulty concentrating .62 .62 1.09 .69 .62 .61
Overly alert .34 .42 2.32 1.50 .89 .82
Easily startled .73 .74 1.39 .84 .46 .45

Table 3
Factor parameter estimates for the A2 and Non-A2 Groups.

Factors Unstandardized variances Standardized covariances

A2 Non-A2 A2 Non-A2

Re-experiencing (R) 1.04 .66
Avoidance (A) 1.23 .74
Numbing (N) .59 .34
Hyperarousal (H) .94 .79
R with A .77 .86
R with N .79 .78
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The fact that the observed indicator residual error variances
ere relatively comparable between the groups suggests that the
2 Group’s PTSD symptom factors captured as much common fac-
or variance from the individual PTSD items as was captured in
he Non-A2 Group. This finding suggests that the A2 Group’s item
esponses had similar levels of measurement error associated with
hem. This is surprising, as it is reasonable to expect that the A2
roup, who were rating symptoms in relation to a specific A2-

able 4
omparisons of A2 and Non-A2 Groups using measurement invariance procedures.

Chi-square difference test

Models tested Difference tests

A vs. B �2
Diff = 79.36(13)***

B vs. C �2
Diff = 35.33(13)***

C vs. D �2
Diff = 200.81(17)***

C vs. E �2
Diff = 33.60(10)***

E vs. F �2
Diff = 186.91(4)***

ote: Table presents the difference between chi-square values for the model
omparisons; degrees of freedom are in parentheses. Model A = no parameters con-
trained equal across groups; Model B = factor loadings constrained to be equal;
odel C = observed variable intercepts and factor loadings constrained to be equal;
odel D = residual variances, factor loadings and observed variable intercepts con-

trained to be equal; Model E = factor variances and covariances, factor loadings
nd observed variable intercepts constrained to be equal; Model F = factor means,
actor variances and covariances, factor loadings and observed variable intercepts
onstrained to be equal.
*** p < .001.
.89 .86

.71 .68

.70 .74

.89 .92

endorsed trauma (thus fully satisfying PTSD’s Criterion A), would
have less measurement error than the Non-A2 group when rat-
ing posttraumatic stress symptoms. However, it is possible that
being asked to link PTSD symptoms to a single traumatic event
that must require A2 endorsement is difficult, thus making the
task more error prone (Elhai, Engdahl, et al., 2009). This may be
the case particularly for war zone exposed participants, who have
probably experienced multiple traumas and so may have difficulty
disentangling their experiences.

We had expected to find more orthogonality in PTSD’s factor
structure in the A2 Group compared to the Non-A2 Group. Arguably,
such orthogonality would indicate more independent constructs
within PTSD. However, inter-correlations among factors were sig-
nificantly higher in the A2 Group, raising questions concerning the
degree of redundancy between them as manifest in the highest
standardized inter-correlations (not presented in Table 2) between
Re-experiencing versus Avoidance (r = .87) and Arousal (r = .88).
Thus, the latent structure of the PTSD symptom factors was more
oblique in the A2 Group compared to the Non-A2 Group.

The finding that the structure among latent factors significantly
differs between the A2 and Non-A2 Groups, especially if replicated
in other studies, may carry important implications for the con-

struction and validation of the diagnosis of PTSD and thus merits
attention. One possible explanation for this finding may lie in the
fact that the A2 Group was more symptomatic (in terms of inter-
cepts and factor means) compared to the Non-A2 Group. Thus,
the Non-A2 Group may be rating their somewhat watered down
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TSD symptoms in combination with general levels of distress and
nxiety resulting in more independence of PTSD factors.

In general, lack of factorial invariance found in this study may
e attributable to a number of issues highlighted within the lit-
rature. For example, the A2 Group was more symptomatic (in
erms of intercepts and factor means) than the Non-A2 Group,
hich may have arisen due to the restrictive properties of Crite-

ion A2 (Norris & Slone, 2007). Breslau and Kessler (2001) noted
hat the addition of Criterion A2 attenuated the Criterion A1 qual-
fying traumas in their sample from 59.2% to 22%. Thus, it would
e reasonable to suggest that the A2 Group in the current sample
ay have been responding to PTSD items that were referenced to

raumatic events that were not only more limited in their range
f types (e.g., personal injury, life threat, traumatic bereavement)
ut also potentially more severe (see Layne et al., in press, for a
roposed method of quantifying the “traumatogenicity” of specific
ypes of trauma exposure) and thereby produced higher levels of
istress. However, results revealed that the A2 group experienced
significantly higher number of war traumas and Table 1 shows

hat the Non-A2 Group endorsed only 32 of the 35 traumas. Thus, it
ould appear that the Non-A2 group was responding to PTSD items

hat were referenced to traumatic events that were more limited in
heir range of types. It would however appear that a greater propor-
ion of those in the A2 group were responding to potentially more
evere traumas. For example, 63.2% of the A2 group endorsed the
rauma ‘Did a grenade or bomb ever land so close to you that you
ould have been seriously hurt or killed?’ compared to 26.7% of the
on-A2 group. Regrettably, participants were not asked to identify
hich trauma they regarded as their most upsetting.

McDonald et al. (2008) proposed that the King et al. (1998)
odel is often a better representation of clinical PTSD samples

ather than population-based samples. The same reasoning holds
or the current analysis. For example, clinical samples encompass

ore symptomatic cases than non-clinical samples. In the current
tudy the A2 Group encompassed more symptomatic cases than
he Non-A2 Group. This may be attributable for the better fit of the
ing et al. (1998) model to the A2 Group.

Creamer et al. (2005) found that individuals endorsing A2 are
ore likely to report distressing trauma-related memories. Fur-

her, in their review, Lindblom & Gray (2008) reported that many
rauma survivors report being able to meticulously recall every
etail of their traumatic experience. Thus, it is possible that those in
he A2 Group rated their PTSD symptoms based on more distress-
ng and more detailed accounts of a specific traumatic experience.
owever, assuming that students in the Non-A2 Group experienced

heir trauma in the absence of a strong initial emotional response, it
s possible that their trauma memories are less distressing and thus
ess detailed. The decrease of detail with regards to the memories
urrounding the traumatic experience may result in such memories
ecoming entangled with memories of other distressing experi-
nces and could result in PTSD symptoms being rated in response to
number of events compared to a single event (Elhai, Engdahl, et al.,
009). Therefore, it is possible that students in the A2 Group rated
TSD items in reference to a specific (and more salient) trauma,
e.g., death of a family member or close friend) whereas individu-
ls in the Non-A2 Group may have rated their symptoms in relation
o a number of more general (i.e., non-specific) traumas (e.g., being
epeatedly exposed to shelling during the 3 1/2 year siege of Sara-
evo). Naifeh et al. (2008) reported that support for the King et al.
1998) model is generally based on participants who have rated
TSD symptoms as attributable to a single trauma of direct expo-

ure. Therefore, if the A2 Group is more likely to be responding
o one specific trauma it is reasonable to expect that the King et
l. (1998) model will also provide better fit in the A2 Group. The
urrent results are consistent with Naifeh et al. (2008), although it
hould be noted that a prior test of the Naifeh et al.’s (2008) hypoth-
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esis was not confirmed by Elhai, Engdahl, et al. (2009). Specifically,
the King et al. (1998) model provided better fit to trauma victims
rating PTSD symptoms in relation to their global trauma history,
and non-trauma-exposed individuals asked to rate PTSD symptoms
from life stress; the Simms et al.’s (2002) model fit best for trauma
victims rating PTSD symptoms in relation to their worst trauma.

The findings reported in this study must be interpreted in light
of several limitations. First, assessment of PTSD symptoms was
based on a self-report measure rather than on a clinical interview.
However, studies have reported an acceptable level of agreement
between clinician-based diagnoses of PTSD and those based on self-
report measures (Coffey, Dansky, Falsetti, Saladin, & Brady, 1998;
Harrington & Newman, 2007). Indeed, support has been found for
the King et al. (1998) model based on both self-report measures
and clinical interviews (cf. Armour & Shevlin, 2010). In addition,
factor analytic research employing the use of self-report measures
is common (Boelen et al., 2008; Elklit et al., 2010; Elklit & Shevlin,
2007; Marshall, 2004; McDonald et al., 2008). Second, these results
may have differed if a different self-report measure or format was
employed. For example, PTSD’s factor structure has been shown to
differ if participants are asked to rate their PTSD symptoms based
on measures assessing the frequency versus the intensity of symp-
toms (Elhai, Palmieri, Biehn, Frueh, & Magruder, in press). Third,
it is not known whether these results will generalize to non-war
zone exposed trauma samples or indeed to adult trauma samples.
This may have important implications when comparing the results
to the adult literature as in the current study. This was neces-
sary due to few factor analytic studies employing adolescent/child
samples. Therefore, replication using adult samples is required. Fur-
thermore, it should be acknowledged that the Non-A2 group was a
smaller group and that this may have contributed to poorer model
fit and to other differences between the groups. Moreover, it must
be acknowledged that the participants in the A2 Group compared
to the Non-A2 group also differed on their level of trauma expo-
sure and on gender and such may have implications for the current
results.

This study also possesses several important strengths. These
include being the first to assess factorial invariance of the four-
factor King et al. (1998) model across A2 and Non-A2 samples.
Further, it is the first to assess whether Criterion A2 can be regarded
as a moderating variable in relation to the underlying dimension-
ality and latent structure of PTSD symptoms. In addition, the study
addresses a timely research question; given the proposed removal
of Criterion A2 in the DSM-V and used a robust latent variable
modelling approach. Last, the analysis was based on a sample of
war-exposed students rather than non-war-exposed students, a
strategy commonly employed in the PTSD literature.

In conclusion, current findings are especially notable given
claims that Criterion A2 has little predictive utility (e.g., Kilpatrick et
al., 2009) and has little impact on the conditional probability rates
of PTSD (Kilpatrick et al., 1998) – problems that have led researchers
to question the utility of Criterion A2 within the diagnostic criteria
set. Put simply, our results pose the question: “If Criterion A2 is truly
redundant with other diagnostic criteria for PTSD, then why does
its presence versus absence appear to act as a potent moderator
of an often-replicated and well-supported PTSD factor structure?”
Further, given its potential “gatekeeping” role in restricting the
PTSD diagnosis to more potent traumatogenic events, it is possible
that removing Criterion A2 in the DSM-V may result in an exces-
sive amount of what McNally (2003) has called ‘conceptual bracket
creep’, as manifest in an overly broad range of experiences qualify-

ing for Criterion A status. The King et al. (1998) model has emerged
as a good representation of the structure of PTSD symptoms in more
symptomatic clinical samples (Asmundson et al., 2000; McDonald
et al., 2008). However, when Criterion A2 is removed, this empiri-
cally supported model produces poorer fit suggesting that the level
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f true PTSD is significantly downward adjusted in terms of item
nd factor means. The DSM-V Task Force has stated that the new
riterion A provides a tighter definition of Criterion A qualifying
vents (APA, 2010). But will this tighter wording be sufficient to
ompensate for the restrictive function played by Criterion A2, as
ighlighted by Breslau and Kessler (2001)? Or, as Elhai, Kashdan,
nd Frueh (2005) questioned in response to an article proposing
hat livestock loss was a Criterion A1 event capable of precipitat-
ng PTSD, will such loosening of the diagnostic strictures lead to

situation where “all negative experiences will be synonymous
ith traumatic events, trivializing the experiences of real trauma

ictims” (p. 189).
An alternative method for handling the problem of Criterion A2

n the DSM-V is to not only retain it, but to also expand its scope
nd function. In particular, Criterion A2 could encompass a broader
ange of emotional reactions, such as guilt, shame, and emotional
umbing rather than exclusively focusing on fear, helplessness,
r horror (Breslau & Kessler, 2001). Indeed, Criterion A2 could be
roadened to encompass a multitude of emotional reactions by
tating that an intense negative emotional reaction occurred in
he presence of, or shortly after, the traumatic experience. This
ould allow for the delayed onset of emotional reactions that may

ccur in special trauma populations, such as military personnel
ho are trained to expect and function in response to an immi-
ent traumatic event (Creamer et al., 2005) or childhood trauma
ictims (Roemer et al., 1998). Such a change would also ensure
hat objective traumatic experiences are considered in light of the
ndividual’s subjective appraisal (cf. Long & Elhai, 2009). Clearly,
urther research is needed to address these possibilities. We hope
hat future studies and the solutions they propose will not only
iew the incremental value of Criterion A2 from the narrow per-
pective of improving diagnostic accuracy, but also more broadly
n terms of its potential roles as a moderator of basic structural fea-
ures of PTSD as a diagnostic entity, and as a useful gatekeeper for
ruly traumatogenic stressful life events and circumstances.
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