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Abstract

Background: The proposed posttraumatic stress disorder (PTSD) criteria for the International Classification of
Diseases (ICD) 11th revision are simpler than the criteria in ICD-10, DSM-IV or DSM-5. The aim of this study was to
evaluate the ICD-11 PTSD factor structure in samples of young people, and to compare PTSD prevalence rates and
diagnostic agreement between the different diagnostic systems. Possible differences in clinical characteristics of the
PTSD cases identified by ICD-11, ICD-10 and DSM-IV are explored.

Methods: Two samples of adolescents and young adults were followed after exposure to similar mass shooting
incidents in their schools. Semi-structured diagnostic interviews were performed to assess psychiatric diagnoses and
PTSD symptom scores (N =228, mean age 17.6 years). PTSD symptom item scores were used to compose
diagnoses according to the different classification systems.

Results: Confirmatory factor analyses indicated that the proposed ICD-11 PTSD symptoms represented two rather
than three factors; re-experiencing and avoidance symptoms comprised one factor and hyperarousal symptoms the
other factor. In the studied samples, the three-factor ICD-11 criteria identified 51 (22.4 %) PTSD cases, the two-factor
ICD-11 identified 56 (24.6 %) cases and the DSM-IV identified 43 (18.9 %) cases, while the number of cases
identified by ICD-10 was larger, being 85 (37.3 %) cases. Diagnostic agreement of the ICD-11 PTSD criteria with ICD-
10 and DSM-IV was moderate, yet the diagnostic agreement turned to be good when an impairment criterion was
imposed on ICD-10. Compared to ICD-11, ICD-10 identified cases with less severe trauma exposure and
posttraumatic symptoms and DSM-IV identified cases with less severe trauma exposure.

Conclusions: The findings suggest that the two-factor model of ICD-11 PTSD is preferable to the three-factor model.
The proposed ICD-11 criteria are more restrictive compared to the ICD-10 criteria. There were some differences in the
clinical characteristics of the PTSD cases identified by ICD-11, when compared to ICD-10 and DSM-IV.
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Background

The International Classification of Diseases is currently
under revision for an 11th version by the World Health
Organization (WHO). WHO has pursued clinical utility
in the diagnostic criteria for mental disorders, with the
intended aim of implementing simplicity and a limited
set of symptoms [1]. The proposed ICD-11 Beta Draft
criteria for posttraumatic stress disorder (PTSD) include
exposure to a threatening or horrific event or series of
events followed by symptoms from each of the three
core elements: re-experiencing of the traumatic event(s)
in the present day with emotions of fear or horror;
avoidance of traumatic reminders; sense of a current
threat manifested as hypervigilance and/or an exagger-
ated startle response; and having symptoms lasting for
several weeks [2, 3]. A difference from the earlier version
of ICD-10 is that functional impairment is now also re-
quired [2, 4]. Moreover, it has been proposed that ICD-11
would include a complex PTSD diagnosis with additional
features of affect dysregulation, negative self-concept and
interpersonal problems [5].

The proposed ICD-11 criteria imply that there would
be three PTSD symptom factors (re-experiencing, avoid-
ance and hyperarousal), although the latent structure of
the symptoms has not been thoroughly studied [6].
Studies with DSM-5 PTSD symptoms indicate a very
high correlation between re-experiencing and avoidance
symptoms [7, 8]. Forbes et al. [6] studied the latent fac-
tor structure of the ICD-11 PTSD: comparisons were
made between the three-factor model, where one out of
two symptoms for each factor is required for the diagno-
sis; a two-factor model that combines re-experiencing
and avoidance symptoms, where two out of four of these
symptoms are required for the diagnosis; and finally a
one-factor model. Confirmatory factor analysis (CFA)
showed that the two-factor model had at least an equiva-
lent fit with the original three-factor model, and being a
more parsimonious model, is the preferred one [6]. Point
prevalence rates were slightly higher with the two-factor
solution. The authors suggested that the alternative two-
factor model and diagnostic algorithm be used [6]. Tay
et al. and Hansen et al. have performed CFAs on the
ICD-11 three-factor model that showed a good model
fit, although neither study analysed alternative factor
models [9, 10].

Meanwhile, the Diagnostic and Statistical Manual of
Mental Disorders, 4th Edition (DSM-IV) and the current
5th edition (DSM-5) [11, 12] are used in research and clin-
ical practice simultaneously with ICD-10. The DSM-5
PTSD criteria have been criticized for being too complex
with ambiguous four symptom clusters, making diagnostic
assessment in clinical practice exhaustive [10, 13].

Changes in classification systems may have implications
on the prevalence rate estimates of disorders, changes in
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clinical features such as comorbidity, functioning, as
well as provided treatment and treatment outcomes.
The proposed ICD-11 criteria have identified a fewer
(or less frequently equal) number of cases with PTSD
compared to ICD-10, DSM-IV, or DSM-5 in adult
studies [9, 10, 14-17]. However, ICD-11- identified
more cases with PTSD in one child sample when
compared to DSM-IV and DSM-5 [18].

Diagnostic agreement between classification systems
seems to vary. In one adult sample (N =100), diagnostic
agreement for PTSD with DSM-5 and the proposed
ICD-11 criteria was found in 54 % of the cases [19]. In
another sample of 510 injury patients followed
72 months after hospitalization, PTSD was diagnosed
simultaneously in 64 % of the cases with both ICD-10
and the proposed ICD-11 criteria, and in 42 % of the cases
with both the proposed ICD-11 and DSM-5 criteria
among those meeting at least one PTSD criterion. The au-
thors suggested that patients’ phenotypes may be different
from one classification system to the other [16].

There are a no previous studies on how changes in
PTSD criteria in the ICD-11 revision would impact upon
diagnostics among youth. Further, assuming that the la-
tent factor structure of PTSD is invariant across differ-
ent age-groups and trauma types would be faulty.
Therefore, we studied two samples of adolescents and
young adults who had experienced similar types of mass
shooting trauma. One-, two- and three factor solutions
of the ICD-11 criteria similar to Forbes et al. [6] were
evaluated here among the survivors of a less studied
mass trauma type. Prevalence rates, diagnostic agree-
ment and the clinical features of PTSD cases identified
with ICD-11 were compared to the PTSD cases identi-
fied by ICD-10 and DSM-IV.

Methods

Participants and procedure

There have been two school shooting incidents in
Finland during the last decade; at Jokela High School,
2007 and at Kauhajoki vocational school and college,
2008. We have studied the recovery process of the adoles-
cents and young adults who were students of these insti-
tutions at the time of the incidents. The overall protocol
for the study has been described elsewhere [20, 21].

Here we present the results from an interview arm of
the study. Clinical psychiatric assessments were performed
about 16 months after the index incident. Those who had
consented to take part in the follow-up study were con-
tacted by phone to schedule interviews. Subjects could re-
fuse an interview but otherwise continue in the study.
Ethical permissions were given and study protocols were
accepted by the Ethics Committee of Helsinki University
Central Hospital and the Ethics Committee of the
Hospital District of South Ostrobothnia.
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Of the 474 Jokela middle and high school students,
124 were interviewed, 26.2 % of all the students and
53.7 % of the students taking part in the baseline ques-
tionnaire (N =231) four months after the incident. Of
the 389 Kauhajoki educational institution students, 104
were interviewed, 26.7 % of all the students and 44.1 %
of the students taking part in the baseline questionnaire
(N =236). There were 228 interviewed students in total,
of which 32 (14.0 %) were interviewed by phone due to
inconveniently long distances, the remainder being face-
to-face interviews. There were 184 (80.7 %) females and
44 males (19.3 %) and the mean age was 17.6 years
(SD = 3.7, median age 17, range 12-30 years). Two thirds
of the interviewed sample had no previous trauma expos-
ure (65.0 %), while one quarter (24.3 %) disclosed one pre-
vious traumatic event, and about one in ten (10.7 %) had
experienced two or more previous traumatic experiences.
New trauma had been experienced by 19 students (8.5 %)
after the index trauma.

Those who took part in the interview arm of the study
did not differ from the whole study sample on age, so-
cioeconomic status, previous need for psychosocial sup-
port, previous trauma exposure, exposure level of the
index trauma, or baseline levels of symptoms measured
by self-report scales. Boys did not take part in the inter-
view as often as girls in Jokela, p = 0.001. Those who had
experienced a new trauma after the index event took
part in the interview more often in Jokela, p < 0.001.

Measures

The interview included basic background information.
Exposure to the school shooting was used as the index
incident. The students were asked to tell about their ex-
perience of the event in their own words, while struc-
tured questions were asked about fearing for their own
or others lives or physical injury, about feelings of not
being able to stop the events happening, requiring help,
or acting in panic or being overwhelmed. The PTSD A2
criterion (exposure to a traumatic event is accompanied
by intense fear, helplessness, or horror) required in DSM-
IV was categorized based on these answers as either
present (=1) or not present (= 0). An assessment of
the severity of the exposure was based on the level of
threat-to-life and losses suffered, as reported in the
baseline questionnaire. The answers were categorized
into mild-to-moderate, significant, and severe-to-extreme
exposure [20].

The semi-structured Schedule for Affective Disorders
and Schizophrenia for School-Age Children—Present
and Lifetime version (KK-SADS-PL) [22] was used with
those under 18 years to assess major psychiatric diagno-
ses according to DSM-IV. The K-SADS-PL has from
good to excellent test—retest reliability, high concurrent
validity and inter-rater agreement for the original and
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translated versions [22—25]; the Finnish translation has
previously been used in different kinds of study settings.
Adult age students were interviewed using the Struc-
tured Clinical Interview for DSM-IV (SCID-I) to assess
major psychiatric diagnoses [26]. However, the K-SADS-
PL was used with all age groups for PTSD symptoms to
ensure item by item consistency within the data. Psycho-
social functioning was approximated using the Global
Assessment Scale (GAS), using the children’s version
when appropriate [27].

The interviewers were either adolescent psychiatrists
or experienced psychiatric nurses trained to use the in-
strument. Scorings by the nurse interviewers were
reviewed with psychiatrists. Ambiguities were settled by
consensus between two psychiatrists.

Although the used K-SADS-PL interview is based on
DSM-1V, it includes items that are the same or close ap-
proximates of the proposed six ICD-11 symptoms. The
re-experiencing items were especially considered, since
the ICD-11 criteria of nightmares and flashbacks require
that the event is experienced as occurring again and typ-
ically with overwhelming emotions. This excludes, for
example, the use of the K-SADS-PL item Recurrent
thoughts or images of event for the ICD-11 diagnosis,
since the question allows for a voluntary contemplation
and not necessarily a re-experience of the trauma with
strong emotions.

The interviewed items corresponding to the ICD-11 Beta
Draft [3] PTSD diagnostic criteria for re-experiencing
symptoms are nightmares (Probes: Has there ever been a
time when you had a lot of nightmares? ... How did you feel
when you woke up from one of your nightmares?) and dis-
sociative flashbacks (Probes: Has there ever been a time
when you felt like it was happening again? ... Was the feel-
ing so strong that it was hard to tell whether or not it was
happening again? Have you ever seen or heard things that
you knew weren’t really there that reminded you of what
happened?). Items corresponding to the avoidance symp-
toms were efforts to avoid thoughts or feelings associated
with the trauma (Probes: What kind of things do you do or
have you done to keep from thinking about what happened?
To get rid of bad thoughts, some kids, read, do things to
keep busy, or go to sleep. Did you ever do any of these things
or other things to get rid of those bad thoughts and/or feel-
ings?), and efforts to avoid activities or situations that
brought up recollections of the trauma (Probes: You said
before that sometimes __ reminds you of what happened.
Did you try to avoid __?). Items corresponding to the
hyperarousal symptoms were hypervigilance (Probes:
Since __ happened, are you more careful? Do you feel
like you always have to watch what’s going on around
you? Do you double check the doors or windows to
make sure they are locked?”), and exaggerated startle
response (Probes: Since __happened, are you more
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jumpy? Do little noises really scare you?). Scorings of
the PTSD symptom items in the K-SADS-PL are: 0 = no
information, 1 = the symptom is not present, 2 = the symp-
tom is present, i.e. the symptom criterion is fulfilled. Rare
missing items were replaced by 0 = no information.
Scorings of the separate symptom and impairment
items were used to compose PTSD diagnoses according
to DSM-1V, ICD-10, and the proposed ICD-11 two- and
three-factor solutions criteria. DSM-IV diagnosis re-
quired a fulfilling of stressor criterion Al and A2 as well
asl/5 of re-experiencing or intrusive symptoms, 3/7
avoidance symptoms, 2/5 hyperarousal symptoms, and
impairment. The ICD-10 diagnosis was made when
stressor criterion Al was present as well as 1/4 re-
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experiencing symptoms, 1/2 avoidance symptoms, and
specific amnesia or 2/5 hyperarousal symptoms. ICD-11
three-factor diagnosis required stressor criterion Al as
well as 1/2 of re-experiencing symptoms, 1/2 avoidance
symptoms, 1/2 hyperarousal symptoms, and impairment.
In comparison, the ICD-11 two-factor model combines
re-experiencing symptoms and avoidance symptoms
when 2/4 of these symptoms are required for the diag-
nosis (Table 1).

PTSD diagnoses occurring after the index incident
until the time of the interview were included in the ana-
lyses. Other psychiatric disorders present after the index
incident were considered when studying comorbidity.
Depression included a major depressive disorder single

Table 1 Proportions of the studied subjects meeting PTSD symptom criteria and diagnoses

DSM-IV ICD-10 Three-factor ICD-11  Two-factor ICD-11
n (%) n (%) n (%) n (%)
Stressor criterion A
ATl. Traumatic event 228 (100.0) 228 (100.0) 228 (100.0) 228 (100.0)
A2. Emotional response 186 (81.6)
Re-experiencing criterion B
B1. Distressing recollections 133 (583) 133 (583)
B2. Distressing dreams 117 (51.3) 117 (51.3) 117 (51.3) 117 (51.3)
B3. Sense or reliving, illusions, hallucinations, or dissociative flashbacks 52 (22.8)
(B3.) Dissociative flashbacks only 44 (19.3) 44 (19.3) 44 (19.3)
B4. Psychological reactivity 89 (39.0) 89 (39.0)
B5. Physiological reactivity 62 (27.2)
Avoidance criterion C
C1. Avoiding internal reminders 90 (39.5) 90 (39.5) 90 (39.5) 90 (39.5)
C2. Avoiding external reminders 55 (24.1) 55 (24.1) 55 (24.1) 55 (24.1)
(3. Specific amnesia 39 (17.1) 39 (17.1)
C4. Diminished interest 48 (21.1)
C5. Detachment 26 (11.4)
Cé6. Restricted affect 45 (19.7)
C7. Foreshortened future 17 (7.5)
Hyperarousal criterion D
D1. Difficulty sleeping 107 (46.9) 107 (46.9)
D2. Irritability 64 (28.1) 64 (28.1)
D3. Difficulty concentrating 96 (42.1) 96 (42.1)
D4. Hypervigilance 88 (38.6) 88 (38.6) 88 (38.6) 88 (38.6)
D5. Exaggerated startle response 106 (46.5) 106 (46.5) 106 (46.5) 106 (46.5)
Criterion fulfilled
Exposure and symptom criteria positive 52 (22.8) 85 (37.3) 66 (28.9) 74 (32.5)
Exposure and symptom criteria positive with positive impairment criteria 43 (18.9) 62 (27.2) 51 (22.4) 56 (24.6)

DSM-IV diagnosis requires stressor criterion A1 and A2 as well as 1/5 of re-experiencing symptoms, 3/7 avoidance symptoms, 2/5 hyperarousal symptoms, and
impairment. ICD-10 diagnosis requires stressor criterion A1 as well as 1/4 re-experiencing symptoms, 1/2 avoidance symptoms, and specific amnesia OR 2/5
hyperarousal symptoms. ICD-11 three-factor diagnosis requires stressor criterion A1 as well as 1/2 of re-experiencing symptoms, 1/2 avoidance symptoms, 1/2
hyperarousal symptoms, and impairment. ICD-11 two-factor diagnosis requires stressor criterion A1 as well as 2/4 of re-experiencing symptoms or avoidance

symptoms, 1/2 hyperarousal symptoms, and impairment
Bolded numbers indicate when the diagnostic criteria are met
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or recurrent episode, dysthymic disorder and depressive
disorders NOS. Anxiety disorders included a general
anxiety disorder, panic disorder with or without agora-
phobia, agoraphobia, specific phobia, social phobia and
anxiety disorder NOS. Rates of alcohol use disorders
were low in this partly adolescent sample. We catego-
rized alcohol use as a no use or non-problem use and
problem use. Problem use was coded when at least one
alcohol use disorder diagnostic criterion was met or
when an adolescent engaged in heavy binge drinking.
Posttraumatic stress symptom severity was estimated
with Impact of Event Scale version that has 22 items
(IES-22) [21, 28]. This self-report form includes symp-
tom statements (e.g. I stayed away from reminders of it)
that are rated on the basis of how frequently they occurred
during the past seven days; 0 =not at all, 1 =rarely, 3=
sometimes, 5= often. The General Health Questionnaire
12-item version (GHQ-12) was used to evaluate general
psychological symptoms [29]. The symptoms enquired (e.g.
Over the past few weeks, have you been feeling unhappy or
depressed? 0 = not at all, 1 = no more than usual, 2 = rather
more than usual, 3 = much more than usual) are scored in
a bimodal fashion (0-0-1-1). Sum scores for the scales
were calculated and used as continuous variables. Missing
items were replaced by the the respondent’s mean score of
the other items on a given scale. The entire scale was omit-
ted from the analyses when more than 15 % of the items
were missing. Internal consistencies (Cronbach’s o) were
0.941 for IES-22 and 0.897 for GHQ-12 with this sample.

Statistical analyses
The distributions of variables were presented as percent-
ages for categorical variables and means (M) and stand-
ard deviations (SD) for continuous variables.
Confirmatory factor analysis (CFA) was used to
compare three- and two-factor models for the six dichot-
omous K-SADS-PL symptom variables corresponding to
the proposed ICD-11 PTSD criteria. The factors (and
their indicators) in the three-factor model were 1) re-
experiencing (distressing dreams, dissociative flashbacks),
2) avoidance (avoiding internal reminders, avoiding exter-
nal reminders), and 3) hyperarousal (hypervigilance, exag-
gerated startle response). In the two-factor model, the
four items from the re-experiencing and avoidance factors
were combined to form one factor, while the hyperarousal
factor remained intact. Models were analysed using the
Weighted Least Squares Mean and Variance adjusted
(WLSMYV) estimator. Model fit was assessed using the y*
statistic, the Root Mean Squared Error of Approximation
(RMSEA), the Comparative Fit Index (CFI), and the
Tucker—Lewis Index (TLI). A RMSEA below 0.06 and a
CFI/TLI above 0.95 was considered to indicate a good fit
[30]. Additionally, Bayesian Information Criteria (BIC)
were obtained from models estimated with a maximum
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likelihood (ML) estimator, where lower BIC values suggest
a better fit.

Comparisons between proportions of the PTSD cases
(prevalence rates) diagnosed by the different criteria
were made with a Z-score test, while differences in back-
ground information and clinical characteristics among
youth having a particular PTSD diagnosis, compared to
those not having the diagnosis, were tested using an ana-
lysis of variance (ANOVA) and chi-square test. Cohen’s
kappa was calculated to measure the diagnostic agree-
ment between the proposed three-factor ICD-11 PTSD
caseness and the other diagnostic systems.

Those individuals who met the three-factor ICD-11
PTSD criteria also met the two-factor ICD-11 criteria,
and the ICD-10 criteria with and without impairment,
the first one having the strictest criteria. Differences be-
tween clinical characteristics were tested between those
meeting both diagnostic criteria and those meeting the
less strict criteria only. Comparison between the three-
factor ICD-11 and DSM-IV PTSD criteria was made be-
tween groups of those meeting both diagnoses, and
those meeting the three-factor ICD-11 or DSM-IV diag-
noses only. ANOVAs, with post hoc multiple compari-
sons (Bonferroni) when appropriate, and chi-square tests
were used.

A significance level of p < 0.05, two-tailed, was chosen.
Analyses were performed using IBM SPSS Statistics ver-
sion 22 and Mplus 7.1 software [31].

Results

Testing the ICD-11 factor models

Using the WLSMYV estimator, the correlation between the
latent factors of re-experiencing and avoidance was esti-
mated to have a value above 1.0 in the three-factor CFA
model. This indicates problems in model specification, i.e.
that the two factors are not statistically distinguishable,
and suggests that these two factors should be combined.
Also a model estimated using the ML estimator produced
a very high correlation (r=0.99) between these two fac-
tors. A model comparison using BIC values from the ML
estimation indicated that the two-factor model had a bet-
ter fit (1499.134) than the three-factor model (1509.479).
The two-factor model showed a good fit to the data
(¢ [8]1=531, p=0724 CFI>099; TLI=1.01; RMSEA
(90 % CI) <0.01 (0.00-0.06) using the WLSMV estimator
and also a significantly better fit compared to the one-factor
solution (WLSMW )ﬁ—difference [1] =5.42, p = 0.020).

The factor loadings in the two-factor model (WLSMV)
were as follows: 1) for the re-experiencing/avoidance fac-
tor: distressing dreams 0.58, dissociative flashbacks 0.77,
avoiding internal reminders 0.74, and avoiding external
reminders 0.87; and 2) for the hyperarousal factor: hy-
pervigilance 0.78 and exaggerated startle response 1.00.
Correlation between the two latent factors was r = 0.86.
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Prevalence rates of PTSD symptoms

The proportions of the subjects meeting the different
PTSD symptom criteria are shown in Table 1. The most
often disclosed ICD-11 PTSD symptom was nightmares,
while flashbacks were the least often reported symptoms.
Pertaining to the DSM-IV re-experiencing items, although
Recurrent thoughts or images of event was reported very
often (58.3 %), it was not used for the proposed ICD-11
diagnosis here, since the question includes voluntary con-
templation and not necessarily re-experiencing the trauma
in the present accompanied by strong and overwhelming
emotions.

Prevalence rates of PTSD according to the different
classification systems

The prevalence rate of PTSD with DSM-IV was 18.9 %,
with ICD-10 the highest at 37.3 %, and with the pro-
posed three-factor ICD-11 criteria at 22.4 % (Table 2).
When the two-factor solution was used with the pro-
posed ICD-11 criteria, the prevalence rate of PTSD was
24.6 %, which was not statistically different from the
three-factor model (Z-score =0.553, p =0.582). Differ-
ences between proportions of PTSD cases were not sig-
nificant with DSM-IV and the proposed 2- or 3-factor
ICD-11 classifications. The proportion of PTSD cases
diagnosed with ICD-10 was significantly higher than
all the other classifications systems (e.g. 3-factor ICD-
11: Z-score=3.480, p<0.001; DSM-IV: Z-score=
4.377, p<0.001). If impairment was added to the
ICD-10 PTSD criteria, then the proportion of the
ICD-10 cases compared to ICD-11 was no longer

Table 2 Diagnostic agreement of the proposed three-factor
ICD-11 PTSD criteria with DSM-IV, ICD-10 and two-factor ICD-11
PTSD criteria

PTSD status

Three-factor ICD-11
yes, n=51 (224 %)

no,n=177

n (%, from the whole sample) Kappa
DSM-IV 679%**
yes, n=43 (189 %) 35(154) 8 (3.5
no, n =185 16 (7.0) 169 (74.1)
ICD-10 B£53%**
yes, n =285 (37.5 %) 51 (224) 34 (149
no, n =143 0 (0.0) 143 (62.7)
ICD-10 with impairment B771xx*
yes, n=62 (27.2 %) 51 (224) 11 (4.8
no, n =166 0(0.0) 166 (72.8)
Two-factor ICD-11 939%**
yes, n =156 (24.6 %) 51 (224) 522
no,n=172 0 (0.0) 172 (754)
®%p < 0,001
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significant, albeit the difference compared to DSM-IV
remained (Z-score = 2.305, p = 0.021).

Diagnostic agreement

Table 2 shows the diagnostic agreement between the three-
factor solution ICD-11 criteria and the other classification
systems. Two- and three-factor ICD-11 solutions were in
excellent diagnostic agreement, kappa>0.9. Meanwhile
ICD-10 and DSM-1V were only at a moderate level of diag-
nostic agreement with the three-factor ICD-11. ICD-10
identified a large number of PTSD cases (n = 34, 14.9 % of
the whole sample) to be present when the three-factor
ICD-11 diagnostic criteria were not fulfilled. If the ICD-10
diagnostic criteria were complimented with the impair-
ment criterion, the diagnostic agreement changed to be
good with ICD-11 (kappa = 0.87).

Clinical characteristics of the PTSD cases identified by the
different classification systems

All the diagnostic systems found PTSD status to be asso-
ciated with female sex, a more severe level of exposure,
lower levels of psychosocial functioning and higher levels
of posttraumatic and general psychological symptoms
(Table 3). Depression comorbidity was also associated
with the PTSD status in all the diagnostic groups, while
anxiety disorder comorbidity or alcohol problem use were
not associated with the PTSD status. ICD-10 identified a
larger proportion of PTSD cases compared to the three-
factor ICD-11 model among females (Z-score = 3.296, p <
0.001), among both studied groups (Jokela: Z-score =
2.107, p=0.035; Kauhajoki: Z-score =2.842, p =0.005)
and among lower level of exposure groups (mild-to-mod-
erate: Z-score =2.068, p=0.038; significant: Z-score =
2903, p =0.004; severe-to-extreme Z-score=1.212, p=
0.226). Duration of symptoms was assessed while keeping
DSM-1V criteria in mind during the interview. PTSD was
chronic (not remitted by 16 months) in one third of the
cases (1 =14, 34.1 %), while duration of remitted PTSD
had been over four months on average (M = 134 days, SD
=101 days) among those cases assessed with the DSM-IV
criteria.

Cases identified by both the three-factor and two-factor
ICD-11 vs. two-factor ICD-11 only

There were only five extra PTSD cases that the two-
factor ICD-11 diagnostic criteria identified over the
original three-factor model. These five cases did not
differ significantly on any tested characteristics from
those diagnosed by both models. The tested charac-
teristics were age, sex, exposure severity, psychosocial
functioning GAS scores, general psychological symp-
toms with GHQ-12, posttraumatic stress symptoms
with [ES-22, and comorbidity with depression, anxiety
disorder and alcohol problem use.
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Table 3 Demographics and clinical characteristics of the interviewed sample and the PTSD cases identified by DSM-IV, ICD-10 and

the proposed ICD-11 two- and three factor models

PTSD cases by diagnostic system

WHOLE DSM-IV n=43 ICD-10 n=85 Two-factor ICD-11 Three-factor ICD-11
SAMPLE (18.9 %) (37.3 %) n=>56 (24.6 %) n=>51 (224 %)
N=228 X/F X/F X/F /P
Sex, n (%) 7.30%* 10.65** 7.04%* 7.59%%
Male 44 (19.3) 2 (47) 7 (8.2) 4(7.0) 3(59
Female 184 (80.7) 41 (95.3) 78 (91.8) 52 (92.9) 48 (94.1)
Age, M (SD) 176 (3.7) 17.2 (3.8) 48 176 (3.9) 04 176 (3.8) .00 17.3 (3.8) 35
Range 12-30 years
Study group, n (%) 02 79 58 01
Jokela 124 (54.4) 23 (53.5) 43 (50.6) 28 (50.0) 28 (54.9)
Kauhajoki 104 (45.6) 20 (46.5) 42 (494) 28 (50.0) 23 (45.1)
Exposure, n (%) 20407 16.51%* 19.89%* 20,93
Mild-to-moderate 55 (24.1) 5(11.6) 10 (11.8) 4(7.1) 3(59)
Significant 124 (544) 18 (41.9) 48 (56.5) 30 (53.6) 27 (529)
Severe-to-extreme 49 (21.5) 20 (46.5) 27 (31.8) 22 (39.3) 21 (41.2)
GAS, M (SD) 759 (11.1) 64.1 (11.6) 78.96*** 69.1 (11.8) 65.18%* 672 (12.0) 5386 668 (11.8) 51.84%%*
GHQ-12, M (SD)P 33(33) 6.5 (3.5) 62.39%** 47 (3.6) 29.00* 6.1 (34) 66.64*** 59 (3.5) 46.35%%*
IES-22, M (SD)° 29.2 (237) 534 (25.0) 68.60** 44.8 (24.9) 7337 53.1 (22.2) 104.83*** 53.0 (23.0) 85.04%*
Depression, n (%) 20 (8.8) 8 (18.6) 6.40% 15(17.6) 13.34*** 11 (19.6) 10.96** 10 (19.6) 9.64**
Anxiety disorder, n 23 (10.1) 7 (16.3) 2.24 12 (14.1) 243 7 (12.5) A48 6 (11.8) 20
(%)
Alcohol problem use, 29 (12.8) 6 (14.0) 07 10 (11.8) 13 8 (14.5) 20 8 (15.7) .50

n (%)

#PTSD vs. no PTSD within the diagnostic classification system
Preported four months after the incident
*p < 0.05, **p < 0.01, ***p < 0.001

Cases identified by both the three-factor ICD-11 and ICD-10
vs. ICD-10 only

A total of 34 PTSD cases were identified using the ICD-
10 diagnostic criteria that were not identified using the
three-factor ICD-11. Although those cases did not differ
from the cases diagnosed by both diagnostics systems on
age, sex or comorbidity, they did have better psycho-
social functioning, (F [1,81] =4.499, p =0.037), less se-
vere symptoms (GHQ-12: F [1,79] =13.796, p < 0.001;
[ES-22: F [1,79] = 14.828, p < 0.001) and they had experi-
enced less severe exposure (y* [2]=7.587, p=0.023).
When an impairment criterion was imposed on ICD-10,
there were 11 cases remaining that were not simultan-
eously diagnosed with the ICD-11 criteria. The differ-
ences in psychosocial functioning and general
psychological symptoms between the diagnostic groups
were no longer significant. However, these 11 cases had
less severe posttraumatic stress symptoms scores (IES-
22: M =53.0 vs. M =29.3, F [1,56] = 8.837, p = 0.004) and
they had experienced less severe exposure (Fisher’s
exact = 8.547, p = 0.010) compared to the cases identified
with both ICD-10 and three-factor ICD-11.

Cases identified by both the three-factor ICD-11 and DSM-IV
vs. ICD-11 or DSM-IV only

There was some discrepancy between the ICD-11 and
DSM-1V diagnostic criteria. Both criteria mutually iden-
tified 35 PTSD cases, while the three-factor ICD-11
identified eight cases and the DSM-IV 16 cases that did
not meet the other criteria. There were no differences
between these groups on age, sex, symptom severity or
comorbidity. Those cases only meeting the ICD-11 cri-
teria had higher levels of psychosocial functioning than
cases meeting both criteria, although there was no sig-
nificant difference to those only identified by the DSM-
IV (F [2,54] = 3.415, p = 0.040; Bonferroni post hoc tests
both vs. ICD-11 only p = 0.043; both vs. DSM-IV only
p =1.000; ICD-11 vs. DSM-1IV p =0.223). Cases identified
by both criteria were more often in the severe-to-extreme
exposure group, while the cases only fulfilling the DSM-
IV criteria were more often mild-to-moderately exposed
compared to the cases only fulfilling the ICD-11 criteria
(both diagnoses: mild-to-moderate exposure 5.7 %, signifi-
cant 40.0 %, severe-to-extreme 54.3 %; ICD-11 only: mild-
to-moderate 6.3 %, significant 81.3 %, severe-to-extreme
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12.5 %; DSM-1V only: mild-to-moderate 37.5 %, significant
50.0 %, severe-to-extreme 12.5 %; Fisher’s exact 14.656,
p =0.002).

Discussion

The way that psychiatric disorders related to traumatic
stress are categorized has an impact on who is treated
for posttraumatic symptoms and how neurobiological
and psychological phenomena related to different disor-
ders are studied.

We studied the three-factor ICD-11 model of PTSD
symptoms using confirmatory factor analysis. Our re-
sults indicated that the re-experiencing and avoidance
factors of this proposed model are not statistically distin-
guishable, likely representing a single factor. Further,
model comparisons using BIC values suggested that the
two-factor model, where these two factors are combined,
has a better fit to the data over the three-factor model.
The fit indices for the two-factor model were excellent;
there were only a few extra cases identified with the
two-factor model compared to the three-factor model
and these cases did not differ in background or clinical
features from cases identified with both the three—and
two-factor models. Consequently, our data suggest that
the two-factor model is preferable to the three-factor
model. A previous study by Forbes et al. [6] suggested
that the two-factor model is preferable as it has at least
an equivalent fit with the three-factor model. Other
studies have not scrutinized the latent factor structure of
the ICD-11 PTSD but have managed to show that the
three-factor model has a good model fit [9, 10].

The proposed ICD-11 criteria are more restrictive com-
pared to the ICD-10 criteria. It was found that the ICD-10
criteria identify a significantly larger proportion of PTSD
cases with better psychosocial functioning and less severe
symptoms. However, the ICD-10 has been criticized for
lacking the requirement for impairment in functioning.
When this criterion was imposed on the ICD-10, it could
no longer identify a significantly larger proportion of PTSD
cases compared to the ICD-11. This difference seems to
explain the majority of the divergence between the 10th
and 11th ICD versions. However, some differences in clin-
ical features remained, as remaining cases with only the
ICD-10 diagnosis had less severe posttraumatic stress
symptoms and had experienced less severe exposure.

Diagnostic agreement between the DSM-IV and ICD-11
criteria was moderate. ICD-11 identifies more PTSD cases
than DSM-IV (n =51 vs. n=43) although the difference
was not statistically significant. The youth meeting the
ICD-11 criteria only had higher levels of psychosocial
functioning than cases meeting both criteria. Those
meeting only the DSM-IV criteria were less severely
exposed to trauma compared to those only meeting
the ICD-11 criteria.
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Studies with adult samples have identified mainly
lower prevalence rates of PTSD when assessed with the
ICD-11 criteria compared to the ICD-10 and DSM-IV
criteria [9, 14—17]. Our results are somewhat contrary,
as the ICD-11 criteria identified more cases than the
DSM-1V criteria and slightly fewer cases than the ICD-10
criteria with impairment, albeit neither were statistically
significant. One preliminary study with children indicated
that the ICD-11 identified more cases with PTSD com-
pared to the DSM-IV and DSM-5 [18]. More studies are
needed with child and adolescent samples to discover the
kind of role that age and developmental stage have on the
diagnostic thresholds of these different criteria.

In conclusion, the different diagnostic PTSD classifica-
tions are in a moderate to good agreement, despite identi-
tying individuals with somewhat divergent clinical features.

Limitations

The study was carried out before publication of DSM-5
and some of the new PTSD symptom criteria for nega-
tive alterations in mood and cognition could not be
assessed. Thus, comparisons with DSM-5 PTSD could
not be made.

Caution should be exercised when comparing the char-
acteristics of the PTSD cases identified by the different
diagnostic classifications as the sizes of the compared
groups were too small in some instances to detect differ-
ences: for example there were only five extra cases using
the two-factor ICD-11 criteria to compare with the 51
cases fulfilling both the two- and three-factor criteria.

This study used a sample of individuals with a similar
type of index trauma. It could be argued that this does
not capture the variety of PTSD among young people.
However, this reduced variability in exposure types could
also be seen as a strength when performing confirmatory
factor analyses and when exploring the differences be-
tween the diagnostic systems.

PTSD symptom items assessed with the K-SADS-PL
interview are dichotomous, which might warrant for
cautiousness when comparing our results to the studies
using measures with Likert-type or ordinal response
scales. However, our results regarding factor structure
and factor loading of the PTSD symptom items resemble
well those reported by Forbes et al. [6] using five-point
ordinal scale and the same WLSMYV estimation method
allowing categorical or ordinal factor items.

Conclusions

The findings in this study indicate that the two-factor
model of ICD-11 PTSD is preferable to the three-factor
model. ICD-10 PTSD criteria were found to be lax com-
pared to the proposed ICD-11 criteria. Interestingly,
ICD-11 identified more PTSD cases than DSM-IV,
which is in contrast to most previous studies with adult
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samples. Divergence of these diagnostic systems war-
rants further study across different ages, developmental
levels and trauma types.

Ethics approval and consent to participate

Ethical permissions were given and study protocols ac-
cepted by the Ethics Committee of Helsinki University
Central Hospital and the Ethics Committee of the Hos-
pital District of South Ostrobothnia. Participation was vol-
untary and each participant was asked to sign an informed
consent form. Signed informed consent was required from
a parent or guardian of the students under 15 years
according to Finnish legislation. Parents of minors
were informed and they had the opportunity to deny
participation.

Availability of data and materials
Data is available and may be requested from the corre-
sponding author.

Abbreviations

ANOVA: analysis of variance; BIC: Bayesian information criteria;

CFA: confirmatory factor analysis; CFI: comparative fit index; Cl: confidence
interval; DSM: Diagnostic and Statistical Manual of Mental Disorders;

GAS: Global Assessment Scale; GHQ: General Health Questionnaire;

ICD: International Classification of Diseases; IES: Impact of Event Scale; K-
SADS-PL: Schedule for Affective Disorders and Schizophrenia for School-Age
Children—Present and Lifetime version; ML: maximum likelihood;

PTSD: posttraumatic stress disorder; RMSEA: root mean squared error of
approximation; TLI: Tucker-Lewis index; WHO: World Health Organization;
WLSMV: weighted least squares mean and variance adjusted.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

HH, LS, MM contributed to the conception and design of the study. HH and
LS conducted the study. HH and OK performed the statistical analysis. HH
and OK drafted the manuscript. All authors read and approved the final
manuscript.

Acknowledgements

We warmly thank the students who participated in this study, the personnel
and aftercare staff of Jokela High School, the personnel of the Seinjoki Joint
Municipal Authority for Education and the board and staff of the Kauhajoki-
project. We also thank our research team Noora Berg, Janne Helin, Kristi Kajak,
Kalle Murtonen and Tuija Turunen for their contribution with arrangements and
interviewing.

Funding
The study and collection of the interview data was supported by the
Ministry of Social Affairs and Health, Finland.

Received: 21 September 2015 Accepted: 4 May 2016
Published online: 12 May 2016

References

1. Reed GM. Toward ICD-11: Improving the clinical utility of WHO's
international classification of mental disorders. Prof Psychol Res Pr. 2010;
41(6):457-64.

2. Maercker A, Brewin CR, Bryant RA, Cloitre M, Reed GM, van Ommeren M, et
al. Proposals for mental disorders specifically associated with stress in the
ICD-11. Lancet. 2013;381(9878):1683-5.

20.

22.

23.

Page 9 of 10

World Health Organization. ICD-11 Beta Draft - Joint Linearization for
Mortality and Morbidity Statistics. 2014. http://apps.who.int/classifications/
icd11/browse/I-m/en. Accessed 16 Nov 2014.

World Health Organization. The ICD-10 classification of mental and
behavioural disorders: Clinical descriptions and diagnostic guidelines.
Geneva: World Health Organization; 1992.

Cloitre M, Garvert DW, Weiss B, Carlson EB, Bryant RA. Distinguishing PTSD,
complex PTSD, and borderline personality disorder: A latent class analysis.
Eur J Psychotraumatol. 2014;5:25097. http://dx.doi.org/10.3402/ejpt.v5.25097.
Forbes D, Lockwood E, Creamer M, Bryant RA, McFarlane AC, Silove D, et al.
Latent structure of the proposed ICD-11 post-traumatic stress disorder
symptoms: implications for the diagnostic algorithm. Br J Psychiatry. 2015;
206(3):245-51.

Elhai JD, Miller ME, Ford JD, Biehn TL, Palmieri PA, Frueh BC. Posttraumatic
stress disorder in DSM-5: estimates of prevalence and symptom structure in
a nonclinical sample of college students. J Anxiety Disord. 2012;26(1):58-64.
Miller MW, Wolf EJ, Kilpatrick D, Resnick H, Holowka BP, Keane DW, et al.
The prevalence and latent structure of proposed DSM-5 posttraumatic
stress disorder symptoms in U.S. national and veteran samples. Psychol
Trauma. 2012;5(6):501-2.

Tay AK, Rees S, Chen J, Kareth M, Silove D. The structure of post-traumatic
stress disorder and complex post-traumatic stress disorder amongst West
Papuan refugees. BMC Psychiatry. 2015;15:111. doi:10.1186/512888-015-0480-3.
Hansen M, Hyland P, Armour C, Shevlin M, EIklit A. Less is more?
Assessing the validity of the ICD-11 model of PTSD across multiple
trauma samples. Eur J Psychotraumatol. 2015;6:28766. http://dx.doi.org/
10.3402/ejpt.v6.28766.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 4th ed. Washington, DC: American Psychiatric Association; 1994.
American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders. 5th ed. Washington, DC: Author; 2013.

Reed GM, Roberts MC, Keeley J, Hooppell C, Matsumoto C, Sharan P, et al.
Mental health professionals’ natural taxonomies of mental disorders:
Implications for the clinical utility of the ICD-11 and the DSM-5. J Clin
Psychol. 2013;69(12):1191-212.

Knefel M, Lueger-Schuster B. An evaluation of ICD-11 PTSD and complex
PTSD criteria in a sample of adult survivors of childhood institutional abuse.
Eur J Psychotraumatol. 2013;4:22608. http://dx.doi.org/10.3402/ejpt.v4i0.
22608.

Morina N, van Emmerik AAP, Andrews B, Brewin CR. Comparison of DSM-IV
and proposed ICD-11 formulations of PTSD among civilian survivors of war
and war veterans. J Trauma Stress. 2014;27(6):647-54.

O'Donnell M, Nathan A, Nickerson A, Creamer M, McFarlane AC, Silove D, et al.
Impact of the diagnostic changes to post-traumatic stress disorder for DSM-5
and the proposed changes to ICD-11. Br J Psychiatry. 2014,205(3):230-5.
Stammel N, Abbing EM, Heeke C, Knaevelsrud C. Applicability of the ICD-11
proposal for PTSD: a comparison of prevalence and comorbidity rates with
the DSM-IV PTSD classification in two post-conflict samples. Eur J
Psychotraumatol. 2015;6:27070. http://dx.doi.org/10.3402/ejpt.v6.27070.
Danzi B, La Greca A. DSM-IV, DSM-5, and ICD-11: How well do diagnostic
criteria for PTSD fit children after disasters? ISTSS 30th Annual meeting
poster abstracts, Poster abstract book, abstract #182. 2014. https.//www.istss.
0org/ISTSS_Main/media/Documents/2014PosterAbstracts.pdf. Accessed 29
Mar 2016.

Bisson J. The impact of changes to the DSM and ICD criteria for PTSD. ISTSS 30th
Annual meeting session abstracts, p. 188. 2014. http://www.istss.org/ISTSS_Main/
media/Documents/2014SessionAbstracts.pdf. Accessed 6 May 2016.
Suomalainen L, Haravuori H, Berg N, Kiviruusu O, Marttunen M. A controlled
follow-up study of adolescents exposed to a school shooting: psychological
consequences after four months. Eur Psychiatry. 2011;26(8):490-7.

Turunen T, Haravuori H, Punaméki RL, Suomalainen L, Marttunen M.
The role of attachment in recovery after a school-shooting trauma.

Eur J Psychotraumatol. 2014;5:22728. http://dx.doi.org/10.3402/ejpt.v5.
22728.

Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P, et al. Schedule for
affective disorders and schizophrenia for school-age children—present and
lifetime version (K-SADS-PL): initial reliability and validity data. J Am Acad
Child Adolesc Psychiatry. 1997;36(7):980-8.

Ambrosini PJ. Historical development and present status of the schedule for
affective disorders and schizophrenia for school-age children (K-SADS). J Am
Acad Child Adolesc Psychiatry. 2000;39(1):49-58.


http://apps.who.int/classifications/icd11/browse/l-m/en
http://apps.who.int/classifications/icd11/browse/l-m/en
http://dx.doi.org/10.3402/ejpt.v5.25097
http://dx.doi.org/10.1186/s12888-015-0480-3
http://dx.doi.org/10.3402/ejpt.v6.28766
http://dx.doi.org/10.3402/ejpt.v6.28766
http://dx.doi.org/10.3402/ejpt.v4i0.22608
http://dx.doi.org/10.3402/ejpt.v4i0.22608
http://www.dx.doi.org/10.3402/ejpt.v6.27070
https://www.istss.org/ISTSS_Main/media/Documents/2014PosterAbstracts.pdf
https://www.istss.org/ISTSS_Main/media/Documents/2014PosterAbstracts.pdf
http://www.istss.org/ISTSS_Main/media/Documents/2014SessionAbstracts.pdf
http://www.istss.org/ISTSS_Main/media/Documents/2014SessionAbstracts.pdf
http://www.dx.doi.org/10.3402/ejpt.v5.22728
http://www.dx.doi.org/10.3402/ejpt.v5.22728

Haravuori et al. BMC Psychiatry (2016) 16:140

24.

25.

26.

27.

28.

29.

30.

31

Brasil HHA. Bordin IA Convergent validity of K-SADS-PL by comparison with
CBCL in a Portuguese speaking outpatient population. BMC Psychiatry.
2010;10:83. doi:10.1186/1471-244X-10-83.

Ghanizadeh A, Mohammadi MR, Yazdanshenas A. Psychometric properties
of the Farsi translation of the kiddie schedule for affective disorders and
schizophrenia — present and lifetime version. BMC Psychiatry. 2006;6:10. doi:
10.1186/1471-244X-6-10.

First MBSR, Gibbon M, Williams JBW. Structured Clinical Interview for DSM-

IV-TR Axis | Disorders — Patient Edition (SCID I/P). 2/2001 Revision. New York:

Biometrics Research Department, New York State Psychiatric Institute; 2001.
Shaffer D, Gould MS, Brasic J, Ambrosini P, Fisher P, Bird H, Aluwahlia S. A
Children’s Global Assessment Scale (CGAS). Arch Gen Psychiatry. 1983:40(11):
1228-31.

Horowitz M, Wilner NJ, Alvarez W. Impact of events scale: a measure of
subjective stress. Psychosom Med. 1979,41(3):209-18.

Holi MM, Marttunen M, Aalberg V. Comparison of the GHQ-36, the GHQ-12
and the SCL-90 as psychiatric screening instruments in the Finnish
population. Nord J Psychiatry. 2003;57(3):233-8.

Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Model. 1999,6(1):1-55.

Muthén LK, Muthén BO. Mplus User's Guide. 7th ed. Muthén & Muthén: Los
Angeles, CA; 1998-2012

Page 10 of 10

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BioMed Central



http://dx.doi.org/10.1186/1471-244X-10-83
http://dx.doi.org/10.1186/1471-244X-6-10

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants and procedure
	Measures
	Statistical analyses

	Results
	Testing the ICD-11 factor models
	Prevalence rates of PTSD symptoms
	Prevalence rates of PTSD according to the different classification systems
	Diagnostic agreement
	Clinical characteristics of the PTSD cases identified by the different classification systems
	Cases identified by both the three-factor and two-factor ICD-11 vs. two-factor ICD-11 only
	Cases identified by both the three-factor ICD-11 and ICD-10 vs. ICD-10 only
	Cases identified by both the three-factor ICD-11 and DSM-IV vs. ICD-11 or DSM-IV only


	Discussion
	Limitations

	Conclusions
	Ethics approval and consent to participate
	Availability of data and materials
	Abbreviations

	Competing interests
	Authors’ contributions
	Acknowledgements
	Funding
	References

