Cover Page

The handle http://hdl.handle.net/1887/23044 holds various files of this Leiden University
dissertation

Author: Schulte-van Maaren, Yvonne W.M.

Title: NormQuest : reference values for ROM instruments and questionnaires
Issue Date: 2014-01-21


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/23044

NormQuest

Reference Values for ROM
Instruments and Questionnaires




Ibert M. van I;Iemert'

S iy pre

- FransG.Ziman
Maggot‘WM de Waal




ABSTRACT

Background: The monitoring of patients with an anxiety disorder can benefit from
Routine Outcome Monitoring (ROM). As anxiety disorders differ in phenomenology, several
anxiety questionnaires are included in ROM: Brief Scale for Anxiety (BSA), PADUA
Inventory Revised (PI-R), Panic Appraisal Inventory (PAI), Penn State Worry Questionnaire
(PSWQ), Worry Domains Questionnaire (WDQ), Social Interaction, Anxiety Scale (SIAS),
Social Phobia Scale (SPS), and the Impact of Event Scale-Revised (IES-R). We aimed to
generate reference values for both ‘healthy’ and ‘clinically anxious’ populations for these
anxiety questionnaires.

Methods: We included 1295 subjects from the general population (ROM reference-
group) and 5066 psychiatric outpatients diagnosed with a specific anxiety disorder (ROM
patient-group). The MINI was used as diagnostic device in both the ROM reference group
and the ROM patient group. To define limits for one-sided reference intervals (95™ percentile;
Pys) the outermost 5% of observations were used. Receiver Operating Characteristics (ROC)
analyses were used to yield alternative cut-off values for the anxiety questionnaires.

Results: For the ROM reference-group the mean age was 40.3 years (SD=12.6), and
for the ROM patient-group it was 36.5 years (SD=11.9). Females constituted 62.8% of the
reference-group and 64.4% of the patient-group. Pss ROM reference group cut-off values for
reference versus clinically anxious populations were 11 for the BSA, 43 for the PI-R, 37 for
the PAI Anticipated Panic, 47 for the PAI Perceived Consequences, 65 for the PAI Perceived
Self-efficacy, 66 for the PSWQ, 74 for the WDQ, 32 for the SIAS, 19 for the SPS, and 36 for
IES-R. ROC analyses yielded slightly lower reference values. The discriminative power of
all eight anxiety questionnaires was very high.

Limitations: Substantial non-response and limited generalizability.

Conclusions: For 8 anxiety questionnaires, the BSA, PI-R, PAI, PSWQ, WDQ, SIAS,
SPS, and IES-R, a comprehensive set of reference values was provided. Reference values
were generally higher in women than in men, implying the use of gender-specific cut-
off values. Each instrument can be offered to every patient with MAS disorders to make
responsible decisions about continuing, changing or terminating therapy.
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INTRODUCTION

Anxiety disorders are characterized by pervasive, persistent, anxious affective states. The
DSM-IV recognizes various specific types of anxiety disorders: panic disorder (PD); phobic
disorders (i.e., agoraphobia (AD), social phobia (SoPD), and specific phobia (SpPD));
obsessive-compulsive disorder (OCD); acute stress disorder (ASD); posttraumatic stress
disorder (PTSD); and generalized anxiety disorder (GAD). Anxiety disorders frequently
occur as comorbid disorders. The current global prevalence of anxiety disorders is 7.3%
(4.8-10.9%), ranging from 5.3% (3.5-8.1%) in African cultures to 10.4% (7.0-15.5%) in
Euro/Anglo cultures [1]. Lifetime prevalence rates in the Netherlands are 19.6% for any
anxiety disorder, 3.8% for PD, 0.9% for AD, 9.3% for SoPD, 0.9% for OCD, 7.4% for PTSD,
and 4.5% for GAD [2-4].

Routine outcome monitoring (ROM) is the assessment of treatment outcome at
regular intervals in order to monitor patients’ progress during treatment. Alongside generic
questionnaires completed by all patients, patients who meet the criteria for a particular
disorder can be administered disorder-specific questionnaires [5,6] The correct interpretation
of ROM results for making clinical decisions about continuing, altering, or terminating
treatment requires reliable ratings from reference populations [7]. These ratings can be used
to determine whether a patient’s level of symptoms falls within the normal range of values
following treatment (e.g., whether a treated patient is now no different from normal controls
with respect to the severity of anxiety symptoms).

Important issues regarding reference values appear in the literature. First, when
data tend toward a non-Gaussian distribution, non-parametric percentile scores provide more
appropriate reference values compared to parametric means and standard deviations (SDs)
[8,9], and to weighted cut-off values calculated by the Jacobson & Truax method [10]. In
that case, the 95" percentile (Pos) of the reference-group and the 5 percentile (Ps) of the
patient-group commonly serve as reference values [9]. Second, when both reference data
and patient data are available, Receiver Operating Characteristics (ROC) analyses can be
used to provide cut-offs. The optimal trade-off between sensitivity and specificity, the point
of (near) equality, leads to the optimal number of false results (i.e., false positives plus false
negatives) [11], depending on the prevalence of the disorder in the general population. It
is of note that this applies to disorders that are not very rare. Third, reference values are
often established in healthy populations [9]. Absolute health does not exist but is a relative
statement. Health should nevertheless be clearly defined, a priori, via inclusion and exclusion
criteria [12-14]. Kendall et al., [15] stated that excluding with MDD participants from the
reference group if they exhibit elevated levels of the target psychopathology, might lead
to creating a nonrepresentative, “supernormal” sample. When comparing the patient group
with a supernormal reference group an overly stringent criterion with unreasonable narrow
reference intervals would be the result [16]. The inclusion of all possible participants in the
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reference group, including those who may currently be experiencing elevated levels
of psychopathology is therefore preferable. The goal is to generate a sample that is
representative of the general community population [15]. This is in line with a statistical
definition of normality, as opposed to a medical definition, both proposed by Wakefield
[17]. The statistical perspective of normality is based on the distribution of scores from
the population, including all individuals who are not currently treated in secondary care,
with extreme scores considered as deviant. The medical perspective excludes individuals
with psychopathology from the reference group. A similar definition of disease was given
by Cohen [18]: “quantitative deviations from the normal”. Fourth, to reduce the amount of
uncertainty and random error, (sub)sample sizes of at least 120 are needed [8].

Symptoms of anxiety are suitable for self-rating because anxious persons in general
tend to have rather realistic perception and insight (relative to other psychopathological
conditions) [19]. We focused on 8 anxiety questionnaires that are often implemented in
ROM (Table 5.1). These questionnaires are the self-rated PADUA Inventory Revised (PI-R),
Panic Appraisal Inventory (PAI), Penn State Worry Questionnaire (PSWQ), Worry Domains
Questionnaire (WDQ), Social Interaction, Anxiety Scale (SIAS), Social Phobia Scale (SPS),
and the Impact of Event Scale-Revised (IES-R). Finally, the Brief Scale for Anxiety (BSA)
is an observer-rated scale

For healthy control groups, reference values (in the form of means and SDs) have
been published for the following questionnaires: PI-R [20,21], PSWQ [22-30], WDQ [26-
28.,30], both SIAS and SPS [22,31,32], and IES-R [33]. To our knowledge, no reference
values have been reported for the BSA and the PAI. For patient groups, means and SDs were
published for the BSA [34,35], the PI-R [20,21,36], the PAI [37-39], the PSWQ [22,23,25 40],
the WDQ [40], both the STAS and SPS [22,31], and the IES-R [33,41-44]. However, because
of the strong positively skewed distribution of total scores in healthy populations, such as
our ROM reference-group, the assumption of a normal distribution is unlikely to be satisfied
[8,9]. Reference values should preferably be based on a distribution-free percentile or ROC
methodology.

In previous studies, cut-off values (i.e., clinical thresholds) were assessed for the
PI-R [21], the PSWQ [23], and the IES-R [33] [45]. Gender differences were reported
previously for the PSWQ and WDQ [25,26], the SIAS and the SPS [31,32], and the IES-R
[43] healthy control groups. All of these studies reported higher mean values for women than
for men. Characteristics of previous studies on reference values are summarized in Table 5.1.
The aim of this study was to establish reference values for the BSA, PI-R, PAI, PSWQ,
WDQ, SIAS, SPS, and IES-R. These reference values included percentile scores, ROC-based
cut-off values, and the more commonly reported means and SDs. We compared a sample
of 1295 subjects from the general population with a sample of 5066 outpatients suffering
from anxiety disorders. A special contribution of the current study is that a healthy (but
not necessarily symptom-free) reference-group was included, alongside a well-defined
psychiatric patient-group and that both sample sizes were large.
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METHODS

Participants

Our analyses of reference values were based on two study samples: a ROM reference-sample
from the general population (i.e., the ROM reference-group) and a ROM sample of psychiatric
outpatients diagnosed with at least one anxiety disorder (i.e., ROM patient-group).

A total of 1295 participants aged 18 to 65 years (mean age=40.3 years; SD=12.6;
62.8% females) were included in the ROM reference-group, as part of the ‘Leiden Routine
Outcome Monitoring Study’ [6,46]. A representative general population sample was
randomly selected from the registration systems of eight general practitioners (GPs) in the
region of Leiden, the Netherlands. In the Netherlands, 99.9% of the general population
is registered with a GP [47]. The aim was to recruit an apparently psychiatrically healthy
reference-group (but not necessarily symptom-free). Therefore, persons who were receiving
treatment for psychiatric disorders and/or alcohol or drugs dependency during the six months
prior to assessment were excluded. Additional exclusion criteria were hearing impairment or
limited cognitive or language abilities (i.e., aphasia, severe dyslexia or dementia; illiteracy or
insufficient mastery of the Dutch language). To ensure that the group was demographically
comparable to the ROM patient-group, the ROM reference-group was matched for gender, age
and urbanization-level (62.3% urban). Participants in the ROM reference-group were assessed
in a similar way to the ROM patient-group, except that those in the ROM reference-group
completed every disorder-specific questionnaire. As noted previously, the response rate of the
ROM reference-group recruitment was 37.1% [6,48], perhaps due to the extensive number
of questionnaires which needed to be completed by participants. The BSA was completed
by the majority of the ROM reference-group (n=1291), the self-report questionnaires were
completed by 50% of the ROM reference-group (due to time-constraints).

The ROM patient-group consisted of a sample of 5066 psychiatric outpatients, aged
between 18 and 65 years (mean age=39.3, SD=12.3; 61.0% females), who were diagnosed
with and treated for anxiety disorders at the Leiden University Medical Center (LUMC)
Department of Psychiatry or the Rivierduinen specialized mental healthcare centres. Baseline
assessment was part of the usual ROM procedure. On average, 80% of the patients with a
tentative diagnosis of mood-, anxiety- and/or somatoform (MAS) disorder were assessed
with ROM in the study period [46]. The BSA was completed by the majority of the ROM
patient-group (n=4368), the self-report questionnaires were completed by those who were
diagnosed with the relevant anxiety disorder.

To diagnose psychopathology in a standardized manner according to the DSM-1V,
a diagnostic interview with the Mini-International Neuropsychiatric Interview plus (MINI-
Plus 5.0.0.) [49,50] was done in all participants.

Procedures and questionnaires
Procedures for the web-based ROM program of the LUMC Department of Psychiatry are
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described in detail elsewhere [46,51]. For the current study, we used baseline ROM
assessments that comprised a standardized diagnostic interview (Dutch version of the Mini-
International Neuropsychiatric Interview Plus, version 5.00-R: MINI-Plus) [49,50], the
gathering of sociodemographic and socioeconomic data, observer-rated scales, and self-
report questionnaires. The assessments were performed by specially trained and constantly
supervised research nurses in outpatient clinics of the LUMC and Rivierduinen. Table 5.1
presents the description of each questionnaire, including domains, subscales, ratings, and
score-ranges, as well as the respective ROM sample sizes. Sample sizes were determined by
participants that completed the particular questionnaire (and not by presence of a particular
anxiety disorder). The MINI-Plus was used to establish the presence of Axis I diagnoses
according to the DSM-IV.

The Medical Ethical Committee of the LUMC approved the general study protocol
associated with ROM, in which ROM was administered as part of the routine treatment
process for patients. It involved a comprehensive protocol (titled “Psychiatric Academic
Registration Leiden database”) which safeguarded the anonymity of patients and persons in
the reference-group and ensured proper handling of the ROM data. At intake, patients were
informed that the data would be used for research purposes, but only in anonymized form.
If patients object to such use, their data were removed. The Medical Ethical Committee of
the LUMC approved the regulations and agreed with this policy. In addition, persons in the
ROM reference-group signed informed consent for the purpose of this study.
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Statistical analyses

Analyses were performed separately for the ROM reference-group and the patient-group,
while ROC and internal consistency analyses were conducted using data from both groups
combined. In both groups, participants who had more than one missing value per subscale
were excluded. This allowed us to conduct a robust evaluation of the use of the anxiety
questionnaires. Sociodemographic and psychopathological variables were analyzed using
descriptive statistics (percentages in the case of categorical variables, means and SDs for
the continuous variables). Cut-off values indicating an optimal discrimination threshold
between ‘healthy’ and ‘diseased’ were obtained by ROC analyses. We chose to allow
sensitivity and specificity to be equal, taking into account the trade-off between the two [11].
The discriminatory power of the questionnaire (sub) scales was assessed with the associated
areas under the ROC curve (AUCs). AUC’s over 0.75 were considered clinically useful, with
0.85 showing moderate discriminatory power and 0.95 very high power [52]. The 5", 25%,
50™ (i.e. median), 75", and 95™ percentile scores were calculated. The central 95% of the
distribution in reference-groups is commonly used in cases of non-Gaussian distributions
[12,53]. The remaining 5% was categorized as ‘abnormal’ [54]. We chose to categorize the
top 5% of the reference-group (95" percentile scores, Pys) as ‘abnormal’ because the lowest
2.5% (functioning ‘abnormally’ good) cannot be identified in general population samples; the
studied anxiety questionnaires merely assess the level of dysfunctionality and not the level of
‘health’ or normal functionality. Likewise, we regarded the bottom 5% of the patient-group
(5™ percentile scores, Ps) as indistinguishable from people in the normal range. Furthermore,
means and SDs were calculated. Reference values were calculated for all participants
combined, as well as for men and women separately. To test our decision not to exclude those
individuals in the ROM reference-group with a current psychiatric diagnosis, we performed
a sensitivity analysis. The internal consistency of the questionnaires was evaluated using
Cronbach’s alpha for the total scores and the subscores (with >0.70 indicating adequate
internal consistency) [55]. For all analyses, SPSS version 20.0 was used (SPSS Inc, Chicago,
Illinois).

RESULTS

Sociodemographic and psychopathological characteristics
The sociodemographic and psychopathological characteristics of the ROM reference-group
and patient-group are shown in Table 5.2.

Participants in the ROM reference-group and the ROM patient-group were
comparable with respect to mean age and similar with respect to gender distribution. For the
ROM reference-group the mean age was 40.3 years (SD=12.6), for the ROM patient-group
it was 36.5 years (SD=11.9). Females constituted 62.8% of the reference-group and 64.4%
of the patient-group. Those in the ROM reference-group were more often married relative to
those in the ROM patient-group and they were less often living alone. Those in the ROM
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reference-group were more often married relative to those in the ROM patient-group and they
were less often living alone. Those in the ROM reference-group also showed higher levels of
education relative to those in the ROM patient-group. Furthermore, work-related disability
and unemployment were less prevalent in the ROM reference-group. Fewer participants in
the ROM reference-group were of ethnic origin (defined as oneself not being born in the
Netherlands or both parents not being born in the Netherlands). Of the ROM reference-group
9.3% had at least one anxiety disorder and 5.2% met criteria for a psychiatric disorder in
addition to an anxiety disorder as diagnosed with the MINI-Plus. There was a high rate of
psychopathological co-morbidity (i.e., psychopathology in addition to psychopathological
anxiety) among participants in the ROM patient-group (55.6%).

REFERENCE VALUES

Percentile scores

Table 5.3 presents the reference values of the eight anxiety questionnaires for the ROM
reference-group and the ROM patient-group. For the ROM reference-group, the distribution
of each total score and sub score was positively skewed. Mental health was also demonstrated
for the ROM reference-group by the substantial percentage of participants (5-25%) having
the lowest possible scores (e.g., 5% for the BSA, PAI, SPS, and 25% for the IES-R).
Analyses of gender indicated that both healthy and women with anxiety disorders showed
more symptoms of anxiety relative to the men, both in the ROM reference- and ROM patient-
groups (see Supplementary Tables 1 through 6).
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Table 5.2.: Sociodemographic and psychiatric characteristics of the ROM reference (n=1295) patient (n=5066)

groups.
ROM reference group  ROM patient group
(n=1295) (n=4627)

Gender: - n (%)

Male 482 (37.2) 1806 (35.7)

Female 813 (62.8) 3260 (64.4)
Age in years: - mean (* SD) 40.3 (12.6) 36.5 (11.9)

Male 41.2 (12.6) 37.8 (11.9)

Female 39.7 (12.6) 35.8 (11.8)
Marital status': - n (%)

Married/cohabitating 890 (68.7) 2206 (43.5)

Divorced/separated/widow 78 (6.0) 539 (10.6)

Single 327 (25.3) 1744  (34.4)
Housing situation': - n (%)

Living alone 201 (15.5) 982 (19.4)

Living with partner 902 (69.7) 2259 (44.6)

Living with family 192 (14.8) 1248  (24.6)
Educational status1,3: - n (%)

Lower 295 (22.8) 1867  (36.9)

Higher 1000 (77.2) 2619  (51.7)
Employment status’: - n (%)

Employed part-time 509 (39.3) 1033 (20.4)

Employed full-time 554 (42.8) 986 (19.5)

Unemployed/retired 197 (15.2) 1298 (25.6)

Work-related disability 85 (2.7) 1172 (23.1)
Ethnic background': - n (%)

Dutch 1150 (88.8) 3505 (69.2)

Other ethnicity 145 (11.2) 982 (19.4)
MINI diagnoses: - n (%)

Currently None 1174 (90.7) 02

Anxiety disorder (single) 54 (4.2) 2246  (44.3)

Anxiety disorder (comorbidity) 18 (1.4) 2820 (55.6)

Other psychiatric disorder 49 (3.8) 0?

SD denotes standard deviation

' Data not available for 128 (2.4%) to 640 (11.8%) of patients

2 Selection criterion

3 Lower education: primary or vocational school: Higher education: college or university



125

Reference values for anxiety questionnaires

¥8'62F €9VS 80 G/ 28 Ll 0L €OSLFLO6 b Ll z 0 0 [ejo -
68 LLFEYEL  OF rd Ll 6 z 98GFELE Ll € 0 0 0 |0Ju0) JO SSO7-
6,21 ¥899L OF 9z 7l 9 0 ZLSF10¢€ vl 14 0 0 0 |e100s-
66'CL F256L PP Le 8l L 0 2997%.8¢C Ll z 0 0 0 leaisAud-
:olued Jo
saouanbasuod PaAIRdIed
ZeozFer LY 28 29 Ly Z€  vL 9Lzi¥EzgoL L& L i L 0 oued pajediopuy
(Ivd) fio}
(zeg1L=u) (0g9=u) -uanu| [esieiddy olued
LZ'9ZF¥GL'09 90l 8. 8G oy 02 OSEL¥IY9L €v 2T el L Z [ejoL
TLGF8E . 8l L 9 € 0 0ZZ¥.G) 9 z L 0 0 uolsioald
€Z8¥.8€C 8¢ 62 174 6L 0l 69GF .. 8l L . € b uopeulwny
09L¥66'€L  9C 0z 4" 8 | YOV F 201 4} 9 € L 0 Bunoayd
2L0LF986 ze 1l 9 b 0 €8'€¥F/12C 1 € | 0 0 Buysepn
8L'GF60°S Gl 8 14 L 0 0L F¥8°0 14 b 0 0 0 sesndw|
(¥1d) pesia
(2G9=u) (L59=u) -9y Aiojusau| ynavd
(vsg)
8/9F9¢9L  8Z 1z 9l 4} 9 Z6'CFLBE L 9 € | 0 Rjaixuy 1o} 91€9S Joug
(89¢p=u) (L6z1L=U)
as (ueipaw) (uerpauw)
F ueay *d *d *d “d °d asFuesy  *d  °d *d “d °d
dnoub juaned NOY dnoub asuaiajal NOY
‘sdno.b

(9905=u) aned pue (Gez|=U) doualajal NOY dU} Ul salleuuonsanb Japiosip Ajaixue BULIO)UO|\ SWO02NQO SUIINOY 10} SNjeA UBSW PUE S8I0JS 9|1juddiad :¢°G a|geL




(sds)

9/9LF90GE  +9 Ly €e r4 L 1IS9F¥09 6l 8 12 z 0 a|eag eiqoyd [e190S
(Lez1=U) (Lg9=u)
(svI1S) aleas Ajaixuy
6VLFO0LEY 89 g 4% €€ 8L  ¥E€6F08CL 2¢ /LI ol 9 L pue uonoeIdju| [e120S
(Lezi=u) (1L59=u)
99'¢Z¥28'l8  0Zl 16 18 G v CocL¥ILEY  v.  6b 6¢ e €e [ejoL
¥6'SF0ZSL 92 6l vl L . LEEFOV'8 gL 0l L 9 9 UyeaH
Z6'7¥980L 6l Gl (o]} i v YO'EF 1G9 el 8 S 12 % [eroueul
IECF V'8 vl L 8 9 € 66'LFLLY 6 9 14 € € 20ouB}edULIooU| YHOAN
6L,.F.01C  S€ 12 ¥ Gl 6 00V ¥G0'LL 6L 2l oL 8 8 ainng ssa|wiy
GL'GFG6SL T 0z 9l 4’ L 0£€¥G69/ vl 6 i S S 90UBPKUOD JO o
LYy ¥820L 8l vl ol . 4 66'L F12G 6 9 14 14 4 sdiysuonejey
(oam) asreuuon
(288=u) (6t9=u) -sonp surewogq ALIOA
(omsd) anreuuon
26676699 6L v 69 29 8y  6lLELFZgeE 99 L¥ 9¢ 0¢ 2z -sanp Auop dje)s uuad
(c68=u) (159=u)
ojued yum Buidoo
Ly'8LF8Y'L9 06 9./ 29 6y 62  0¢LZFELYZ  G9  9¢ ¥ L 0 u Aoeolye-jies penisaled
as (ueipauw) (uerpauw)
F ueay *d *d *d “d °d as¥uesy 4 °d “d “d °d
dnoub juaned NOY dnoub asuaisjal NOY

126 | Chapter 5

‘pPeNUIIU0D :g°G B|gel




127

Reference values for anxiety questionnaires

swiayl Jo Jequinu Aqg 8pIAIp ‘sel00s abeisAe plalA 0} :$8100S WINS a.le $8100S Y-SJ| , "UOHEIASP pJepue)s sajousp dS

ZLLLFO0ZLS 8L 29 €S e 6l [6LLF66°L 9€ Ll 4 0 0 [ejoL
6ESF6EYL 2T 8l Gl L 14 YLEFLLL 8 4 0 0 0 |esnoJesadAH
96'9F 0.l 62 2z 8l €l S 08¥F2.¢C 14" 4 0 0 0 9oUepIoNY
9¢° L ¥256) L€ 174 0z Gl S €0SFLSE Gl S L 0 0 suoisniu|
J(-s31) pasiney
(06g=u) (zL21=U) — 9]edg Juang jo joedw)
as (ueipawi) (ueipawi)
F uesiy *d *d *d “d °d  asFuesw  *d °d *d “d °d
dnoub jusned NOY dnoub asuaiajal NOY

‘panunuod :g°G a|qeL




128 | Chapter 5

In a sensitivity analysis, we excluded the 9.7% of participants in the ROM reference-
group who had a MINI-diagnosis. Among the remaining 1161 participants we found that
the median of the changes of the mean scores of the eight anxiety questionnaires was —8%
(interquartile range: —5% to —13%). The median of the changes of the Pys scores was —-9%
(interquartile range: —7% to —12%).

To facilitate comparability with the international literature, we also provided means
and SDs in Table 5.3. However, we consider these reference values as less valid given that the
distributions of all (sub) scores were positively skewed in the ROM reference-group (Figure

1.

Receiver operating characteristic (ROC) curves

Cut-off values, defined by equal sensitivity and specificity, were calculated with ROC
analyses (see Table 5.4). The discriminative power of the eight anxiety questionnaires is
depicted in Figure 5.1.

ROC analyses, used to discriminate between health and disease, yielded the
following cut-off values: 8.5 for the BSA total score, 30,5 for the PI-R total score, 23.5 for the
PAI Anticipated Panic subscale score, 21.5 for the total of the PAI Perceived Consequences,
and 43.5 for the PAI Perceived Self-efficacy subscale. The cut-off values were as follows:
55.5 for the PSWQ, 55.5 for the WDQ total scale, 24.5 for the SIAS, 14 for the SPS, and
27.5 for the IES-R total scale. AUC values indicated very high discriminatory power for the
BSA, the SIAS, the SPS, and the IES-R. Two subscales, PI-R Washing and WDQ Financial,
showed clinically useful discriminatory power. All other (sub) scales proved to have moderate
discriminatory power. Sensitivity and specificity exceeded 85% for most (sub) scales; for
PI-R subscales and WDQ subscales sensitivity and specificity were somewhat lower.

Internal consistency

The internal consistencies of the total scales and subscales of the questionnaires (for all
subjects combined) are shown in Table 5.4. The total scales and subscales of all seven self-
rating questionnaires showed excellent internal consistencies, with the exception of WDQ
subscale Work Incompetence which possessed adequate internal consistency. The internal
consistency of the BSA was also adequate.
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Figure 5.1: Distribution of the scores of the Brief Scale for Anxiety (BSA), PADUA Inventory Revised (PI-R), Panic
Appraisal Inventory (PAl) subscale Panic Consequences, Penn State Worry Questionnaire (PSWQ), Worry Domains
Questionnaire (WDQ), Social Interaction and Anxiety Scale (SIAS), Social Phobia Scale (SPS), and Impact of Event
Scale-Revised (IES-R). Three types of cut-off values are depicted: the 75" percentile score (P7s), the 95" percentile
score (Pgs) and the Receiver Operating Characteristics (ROC) cut-off value defined by equal sensitivity and specificity.
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DISCUSSION AND CONCLUSION

We reported reference values for a broad range of anxiety questionnaires in two large samples
from ‘healthy’ and ‘psychiatrically ill” populations. Pys values of the ROM reference-group,
cut-off values based on ROC analysis, and Ps values of the ROM patient-group yielded
closely related values. Pys values of the ROM reference-group were the highest, ROC values
were slightly lower, and Ps values of the ROM patient-group were the lowest. A pervasive
gender-specific pattern in reference values was observed, with higher reference values in
women than in men in the ROM reference-group.

The mean PI-R score for our ROM reference-group (M=16.5; SD=13.3) was lower
than the mean PI-R scores reported previously, ranging from 21.6 [21] to 37.7 [20]. The mean
PSWQ score for the ROM reference-group (M=39.5; SD=13.2) was comparable to the mean
PSWQ scores reported by other researchers, ranging from 34.9 to 49.5 [23-28,56], suggesting
that our reference-group showed normal levels of pathological worry. The mean WDQ score
for the ROM reference-group (M=43.7; SD=13.6) was slightly higher compared to the mean
WDAQ scores reported in the literature, where it ranged from 24.8 to 38.1 [26-28,30]. This
could be explained by only a few participants in our reference-group that showed a high
level of non-pathological worry, within the positively skewed distribution. For the ROM
reference-group the mean SIAS score (M=12.5; SD=9.3) was slightly lower than the mean
SIAS scores reported in other studies, ranging from 14.3 to 19.9 [22,31,32]. The mean SPS
score for the ROM reference-group (M=6.0; SD=6.6) was slightly lower than the mean SPS
scores reported in literature, ranging from 6.3 to 14.4 [22,31,32]. For the ROM reference-
group the mean IES-R score (M=8.0; SD=12.0) was much lower than the mean IES-R score
reported by Creamer et al. (M=40.0; SD=23.1) [33]. In sum, the mean scores for our ROM
reference-group tended to be lower than the mean scores reported by other researchers,
suggesting that our reference-group was relatively healthy. It should however be taken into
account that the highly skewed distributions precluded a valid comparison of mean values.
For the ROM reference-group the mean scores for the PI-R, the PSWQ, and the IES-R were
well below the clinical thresholds as used by other researchers [21,23,33]. This indicated
no or only mild anxiety, similar to the previous results. The conducted sensitivity analyses
showed slightly lower cut-off values for the reference-group with individuals with a current
psychiatric diagnosis excluded. However, these individuals were chosen to be included,
in order to prevent producing too strict cut-off values. This would lead to fewer patients
considered recovered when Pys cut-off scores are used. The high internal consistencies of
the PI-R, PAL, PSWQ, WDQ, SIAS, SPS, and IES-R are in accordance with previous studies
[25,26,32,36,39.44].

There were some notable differences among the previously published and the
present reference values. Health perceptions and health problem expressions vary between
cultures [57]. Furthermore, there are differences in study design (e.g., mode of questionnaire
administration) [58-60], socio-economic status [58,61], physical functionality [61], health
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status varying with area of residence [59], or clinical severity [58,61]. Furthermore,
different language versions of the same questionnaire have to measure the same underlying
construct where all aspects of this construct (e.g., domain, operational mode, semantics, and
psychometric properties) should be similar [60,62]. Two versions of the same questionnaire
can be equally sensitive to a given change in functional status yet assign different scores to
a given level of distress [61]. Therefore, our reference values should be used with caution
in different settings. Further research should evaluate cross-country variability of reference
values.

It is noteworthy that a consistent pattern was observed in the 75" and 95" percentile
scores of the ROM reference-group, the ROC cut-off values, and the 5th percentile scores
of the patient-group. That is, they overlapped considerably, with Pys of the ROM reference-
group being slightly highest, followed by the ROC cut-off values. The 5" percentile scores
of the ROM patient-group had similar values compared to the 75" percentile scores of the
ROM reference-group. These values were lower than the 95" percentile scores and ROC
cut-off values. This pattern is very similar to the pattern we observed for ROM generic
questionnaires [48]. In contrast, for the ROM mood questionnaires the 5th percentile of the
ROM patient-group had similar values compared to the 95™ percentile of the ROM reference-
group [63]. This suggests that there is relatively more subsyndromal anxiety as compared to
subsyndromal depression in the ROM reference-group. Mild anxiety may be considered a
normal human experience. The ROC cut-off values were rather consistent with the cut-off
values derived by other researchers for the PSWQ (55.5 versus 52.3 [23] and for the IES-R
(27.5 versus 33 [33].

Furthermore, on average, men from the ROM reference-group scored lower on all
eight anxiety scales than did the women from the ROM reference-group. Respectively, for
men and women, cut-off (Pys) values were 10 and 12 for the BSA, 38 and 44 for the PI-R,
27 and 39 for the PAI Anticipated Panic, 27 and 52 for the PAI Perceived Consequences,
71 and 62 for the PAI Perceived Self-efficacy, 61 and 70 for the PSWQ, 61 and 77 for the
WDQ, 27 and 34 for the SIAS, 14 and 22 for the SPS, and 29 and 38 for IES-R. It may be
too early to recommend gender-specific reference values because more research is needed in
reference populations. Nevertheless, it was striking that reference values from a non-anxious
population showed a clinically important gender effect. Most previous studies did not stratify
for gender, but those which did [25,26,31,32,43] reported higher means for women than for
men, similar to our results.

The results of our study have several clinical implications. The excellent performance
of the questionnaires suggests that our reference values are appropriate for various objectives:
1) decisions about treatment termination and referral back to primary care (using the Pys of
the ROM reference-group); 2) identification of people who may benefit from referral by
primary care to specialized mental health care (using the Ps of the ROM Patient-group),
and even 3) diagnostics (using the ROC cut-off values). Regarding diagnostics, these cut-
off values might aid in screening for various anxiety disorders, although clinical judgment
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and validated diagnostic tools remain the gold standard (e.g., MINI [49,50], Composite
International Diagnostic Interview [CIDI; [64]], the Structured Clinical Interview for DSM-
III-R [SCID, [65]]). Moreover, cut-off values may be used to classify anxiety. When making
decisions about treatment termination or referral to primary care, specificity has to be high
[66]. The 75" percentile scores of the ROM reference-group result in few false positives for
‘health’. For referral from primary care to specialized mental health care, cut-off values with
a high sensitivity are more appropriate, and for that purpose we recommend ROC-based
cut-offs or 5" percentile scores from the ROM patient-group because they result in few false
positives for ‘disease’.

The present study has several strengths. The assessment procedures for both groups
were standardized and of high quality (ascertained by training and supervision). Furthermore,
the ROM reference-group was large, it was clearly defined, and it resembled the patient-
group in all relevant respects (age, gender, level of urbanization) other than those under
investigation (i.e., level of psychopathology). The rather precise estimates arising out of the
current study are probably attributable to the large sample size. Additionally, the reference-
group probably represents the general population quite well. GP registers were used to recruit
the reference-group and in the Netherlands the GP registration rate is very high. The ROM
patient-group was large as well. Finally, stratification of the ROM reference-group into more
homogeneous gender-subgroups may have reduced variation among subgroups, leading to
gender-specific reference values, which can be used in clinical practice.

A limitation of the present study includes the relatively high non-response rate in
the ROM reference-group, which may have introduced potential selection bias. Additionally,
the generalizability of this study is limited by the nature of our ROM reference-group in that
it included Dutch-speaking people aged between 18 and 65 years. Reference values may not
automatically be applicable to other ethnic groups, to children, and to the elderly. Finally,
it is important to recognize that population-based reference values should not be applied
rigidly. The choice of cut-off values remains arbitrary and dependent on one’s goal (e.g., for
confirmation of a diagnosis, specificity should be high and the 95" percentile would be more
appropriate than the 75" percentile of the ROM reference-group).

In conclusion, this large-scale population-based study provides reference values and
reliability coefficients for the BSA, PI-R, PAI, PSWQ, WDQ, STAS, SPS, and IES-R. These
values increase the utility of these questionnaires, inasmuch as they can be employed as
ROM questionnaires to facilitate the assessment of severity of anxiety disorder symptoms.
To make responsible decisions about continuing, changing, or terminating therapy, any of
these questionnaires can be offered to every patient with MAS disorders. Additionally, these
reference values are suitable for indicating which patients have recovered enough to be
referred back from specialized mental health care to primary care.
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Supplementary Table 5.1: Sociodemographic and psychiatric characteristics of the ROM reference
(n=1295) patient and (n=5066) groups.

ROM reference group ROM patient group (n=5066)
(n=1295)
females males females males

Gender - n (%) 813 (62.8) 482 (37.2) 3260 (64.6) 1806 (35.7)
Age in years: mean (* SD) 39.7 (126) 412 (126) 358 (11.8) 37.8 (11.9)
Marital status’ - n (%)

Married/cohabitating 552 (67.9) 338 (70.1) 1455 (44.6) 751 (41.6)
Divorced/separated/widow 59 (7.3) 19 (3.9) 401 (12.3) 138 (7.6)
Single 202 (24.8) 125 (25.9) 1047 (32.1) 697 (38.6)
Housing situation® - n (%)

Living alone 132 (16.2) 69 (14.3) 547 (16.8) 435 (241)
Living with partner 560 (68.9) 342 (71.0) 1492 (458) 767 (42.5)

Living with family 121 (14.9) 71 (14.7) 864 (26.5) 384 (21.3)
Educational status1,3- n (%)

Lower 189 (23.2) 106 (22.0) 1226 (37.6) 641 (35.5)
Higher 624  (76.8) 376 (78.0) 1676 (51.4) 943 (52.2)
Employment status*:- n (%)

Employed part-time 428 (52.6) 81 (16.8) 854 (26.2) 179 (9.9)

Employed full-time 222 (27.3) 332 (68.9) 402 (12.3) 584 (32.3)

Unemployed/retired 140 (17.2) 57 (11.8) 909 (27.9) 389 (21.5)

Work-related disability 23 (2.8) 12 (2.5) 738 (22.6) 434 (24.0)
Ethnic background: - n(%)

Dutch 710 (87.3) 440 (91.3) 2259 (69.3) 1246 (69.0)

Other ethnicity 103  (12.7) 42 (8.7) 642 (19.7) 340 (18.8)
MINI diagnoses: - n (%)

Currently None 723 (88.9) 451 (93.6) 0*** 0***

Anxiety disorder (single) 42 (5.2) 12 (2.5) 1446 (44.4) 800 (44.3)
Anxiety disorder 15 (1.8) 3 (0.6) 1814 (55.6) 1006 (55.7)
(comorbidity)

Other psychiatric disorder 32 (3.9) 16 (3.3) 0*** 0***
(without anxiety)

*Data not available for 128 (2.4%) to 640 (11.8%) of patients
** Lower education: primary or vocational school; Higher education: college or university
***Selection criterion
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