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ABSTRACT

Background:

The Body Image Concern Inventory (BICI), the Whitely Index (WI), and the Checklist
Individual Strength (CIS-20R) are three questionnaires often incorporated in Routine
Outcome Monitoring (ROM). Respectively, they assess symptom severity in patients with
body dysmorphic disorder (BDD), hypochondriasis, and chronic fatigue syndrome (CFS). We
aimed to generate reference values for a healthy population (ROM reference-group) and for a
population of patients fulfilling diagnostic criteria for at least one of BDD, hypochondriasis,
and CFS (ROM patient-group).

Methods: In the ROM reference-group we included 648 subjects recruited through
general practitioners. These subjects were matched for age and sex with 823 psychiatric
outpatients in the ROM patient-group. To define limits (i.e., cut-off-values) for one-sided
reference intervals (5% percentile [Ps] for ROM patient-group and 95 percentile [Pys] for
ROM reference-group) the outermost 5% of observations were used. Receiver Operating
Characteristics (ROC) analyses were used to yield additional cut-off-values.

Results: cut-off-values (Pys ROM reference-group) were 55 for the BICI, 6 for the WI,
and 92 for the CIS-20R. These values differed for men and women, being mostly higher
for women. Ps ROM patient-group assessments and ROC analyses yielded slightly lower

reference values. The discriminative power of all three somatoform questionnaires was very
high.

Conclusions: For the BICI, WI, and CIS-20R a comprehensive set of reference values
was obtained. The reference values may facilitate responsible clinical decision-making
with respect to adjusting or terminating therapy, and with respect to referring patients from
specialized mental health care to primary care and vice versa.
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INTRODUCTION

Somatoform disorders are a group of psychiatric disorders in which the patient experiences
physical symptoms that are inconsistent with, or cannot be fully explained by, any underlying
general medical or neurological condition. The Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR) includes the following specific somatoform disorders: Somatization
Disorder, Undifferentiated Somatoform Disorder, Conversion Disorder, Pain Disorder,
Hypochondriasis, and Body Dysmorphic Disorder (BDD) [1]. Patients with these disorders
tend to frequently consult general practitioners (GPs) or medical specialists rather than mental
healthcare specialists [2]. In the Netherlands, however, such patients do find their way to
specialized mental health care due to the availability of evidenced-based and patient-tailored
treatment options. Relevant are the use of the maintenance model during intake and special
outpatient clinics within the medical setting. Evidenced-based treatments are available for
somatization disorder, some of the undifferentiated somatoform disorders (e.g., chronic
fatigue syndrome (CFS) [3] and irritable bowel syndrome [4,5]), some of the pain disorders
(e.g., low back pain [6] and fibromyalgia [7]), BDD [8.9], and hypochondriasis [10-13].

Routine Outcome Monitoring (ROM) is a system of routine psychometric
assessments at baseline (i.e., pre-treatment) and at regular intervals to monitor patients’
progress during treatment. DSM-IV-TR Axis I diagnoses are established using the Mini-
International Neuropsychiatric Interview-Plus (MINI-Plus) [14]. Together with generic
questionnaires, which are completed by all patients, disorder-specific questionnaires are
administered to patients who meet the MINI-Plus criteria for a particular disorder [15,16].
These disorder-specific questionnaires assess the severity of symptoms, in order to facilitate
the evaluation of treatment effect and clinical decisions about treatment termination. When
symptom severity is equivalent to levels found in the general population, second-line
treatment can be terminated and referral back to primary care may be indicated.

ROM instruments used to assess symptom severity for a specific disorder need to
have good psychometric properties. Preferably, they are also widely used both in research
and clinical settings. The availability of the questionnaires in the public domain is also
required, given that they are offered to large numbers of patients on numerous occasions.
Questionnaires, which fulfill these criteria, are available for the assessment of BDD,
hypochondriasis, and CFS. Respectively, the questionnaires are the Body Image Concern
Inventory (BICI) [17], the Whitely Index (WI) [18], and the Checklist Individual Strength
(CIS-20R) [19].

Reliable ratings from reference populations are required if the ROM results are used
for clinical decisions about continuing, altering or terminating treatment [20]. In the present
study reference values were established for the BICI, the WI, and the CIS-20R. This set of
questionnaires is particularly relevant because it is not easy to ascertain the severity of BDD,
CFS and hypochondriasis, and BDD is not easily diagnosed. Some descriptive statistics
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(means and standard deviations [SDs]) have been published for healthy controls (see Table
6.1) [17-19,21-23], but we are not aware of studies reporting clinically useful reference
values for these scales when administered in the general population. Additionally, we studied
a possible gender effect in the reference values.

METHODS

Participants

The reference values were based on two study samples, namely: 1) the ROM reference-group,
a sample from the general population; and 2) the ROM patient-group, a sample of psychiatric
outpatients diagnosed with BDD (n=130), hypochondriasis (n=226), or CFS (n=481). The
ROM patient-group included participants (n=14) with two or more somatoform disorders.

The ROM reference-group is the reference group included in the ‘Leiden Routine
Outcome Monitoring Study’ [16]. Participants in the ‘Leiden Routine Outcome Monitoring
Study’ were randomly selected from the registration systems of eight GPs in the Leiden
region, with the aim of recruiting a representative general population sample'. Sufficient
mastery of the Dutch language and the ability to complete computerized and written
questionnaires were required. The response rate was 37.1%, as described previously [16,25].
In all, 1295 participants were included in the ‘Leiden Routine Outcome Monitoring Study’
[16,16,25,26]. Because of time and financial constraints, 50% of these participants (n=648)
were administered the somatoform questionnaires [16]. This group was aged 18 to 65 years
(M=40.0 years; SD=12.6) and 62.5% were females. Given that the aim of this study was to
generate reference values that can be used to guide decision-making about the continuation
or termination of therapy, we excluded those who received treatment for psychiatric disorders
and/or were dependent on alcohol or drugs during the six months prior to assessment. The
reference-group was matched for gender and age to the ROM patient-group, to ensure it was
demographically comparable.

The ROM patient-group of the ‘Leiden Routine Outcome Monitoring Study’
consisted of a baseline sample of 7840 psychiatric outpatients. This constituted approximately
80% of the total number of referred patients with a tentative diagnosis of mood-, anxiety- and/
or somatoform disorder [27]. Inclusion criteria were the diagnosis of at least one somatoform
disorder, according to the MINI-Plus, and an age between 18 and 65 years. A sub-sample
of 823 patients fulfilled the criteria (mean age=38.6, SD=11.7), of whom 70.5% were
females. Depending on their MINI-Plus diagnosis, patients completed the BICI (n=130), the
WI (n=226), or the CIS-20R (n=481). They were treated in the Leiden University Medical
Center (LUMC) Department of Psychiatry or the Rivierduinen mental health care centres. At
baseline, scores represented the severity of symptoms prior to the first treatment session.

'Tn the Netherlands, 99,9% of the general population is registered with a GP [24].
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Procedures

Procedures for the web-based ROM program of the LUMC Department of Psychiatry and
mental health care centre Rivierduinen are described in detail elsewhere [15]. In short, the
baseline ROM assessments comprised a standardized diagnostic interview (Dutch version of
the Mini-International Neuropsychiatric Interview Plus, version 5.00-R: MINI-Plus) [14,28],
the collection of sociodemographic data, and the administration of generic and disorder-
specific instruments for mood, anxiety, and somatoform disorders. The MINI-Plus was
used to establish the presence of Axis I symptoms according to the DSM-IV-TR. Disorder-
specific self-rating questionnaires were selected on the basis of the MINI-Plus. Participants
in the reference-group were assessed in a similar way to those in the patient-group, except
that those in the ROM reference-group completed all three questionnaires whereas the
participants of the ROM patient-group only completed those questionnaires relevant to their
diagnosed disorder(s). The assessments were performed by specially trained and regularly
(i.e., monthly) supervised research nurses in the outpatient clinics.

The general study protocol associated with ROM, in which ROM is administered
as part of the routine treatment process for patients, was approved by the Medical Ethical
Committee of the LUMC. This comprehensive protocol (titled “Psychiatric Academic
Registration Leiden Database™) safeguards the anonymity of patients and reference-group
participants and ensures proper handling of the ROM data. If patients object to the use of
their outcome data for scientific purposes, the data are removed. Participants of the ROM
reference-group signed informed consent for the purpose of this study.

Questionnaires
Body Image Concern Inventory (BICI)

The BICI measures concerns about appearance [17]. The 19 self-report items are answered
on a 5-point Likert scale (1="never’, 5="always’) and the total score ranges between 19 and
95. Two factors have been identified. Factor 1 (12 items) relates to dissatisfaction and shame
regarding one’s appearance. Factor 2 (7 items) relates to interference with functioning due to
appearance concerns. Because the two factors are highly correlated, Littleton and colleagues
[17] suggested using a single total score. A cut-off-value of 72 has been recommended, such
that scores above 72 are regarded as clinical concerning. The time frame for the reported
symptoms is the past week. The BICI can be used to assess symptom severity. Previous
studies have not yielded percentile scores. Means and standard deviations (SDs) for healthy
control groups were previously determined, ranging from 42.8 (SD=15.0) to 50.4 (SD=14.2)
[17,21,22]. For a BDD patient-group a mean of 80.1 (SD=9.0) was reported [17]. Reliability,
validity, and internal consistency (Cronbach’s alpha’s [Ca] range from 0.91-0.94) of the
English-language version are good [17,21,22], as is the Ca (0.93) for the Dutch version [29].
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Whitely Index (WI)

The WI is a self-report questionnaire that assesses the severity of symptoms of
hypochondriasis [18]. Scores for the 14 dichotomous items are summed to yield a total score
(range 0-14). The WI is unifactorial [30]. The time frame for the symptoms is the past week.
Previous studies have not assessed percentile scores but they have reported means and SDs
for healthy control groups, which ranged from 1.7 (SD=2.4) to 3.0 (SD=2.5) [18,23]. For
hypochondriacal patients the mean scores ranged from 7.6 (SD=3.0) to 8.9 (SD=5.2) [18,23].
Internal consistency ranged from 0.76-0.80), stability, concurrent and discriminative validity
are adequate [30].

Checklist Individual Strength (CIS-20R)

The CIS-20R was designed to measure the severity of symptoms typical of CFS [19]. Each
item is scored on a 7-point Likert scale (1 = ‘yes, that is true’; 7 = ‘no, that is not true’). The
total score is the sum of all items (range 20-140). The four subscales are Subjective Fatigue
(8 items), Concentration (5 items), Motivation (4 items), and Physical Activity (3 items).
The time frame for the reported symptoms is the past two weeks. The recommended clinical
cut-off-value for the CIS-20R is 35 [19]. No percentile scores have been reported yet. Means
and SDs for healthy controls and CVA-patient related controls were 41.5 (SD=19.8) and
50.9 (SD=26.6), respectively [19]. Internal consistencies for the CIS-20R total scale and
subscales are very good (0.90 for the total scale; from 0.83 to 0.92 for the subscales) [19,31]
and psychometric properties (i.e., reliability and validity) are excellent [19].
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Table 6.1: Somatoform questionnaires used in Routine Outcome Monitoring

Questionnaire Domain number Rating Range Our Range for  References
of items for sample sample
score  sizes: sizes in
previous
studies
Reference/
Patient-
group
BICI Body 1 = never; 645 184-1043 [17,21,
dysmorphic 19 5 = always 19-95 /130" /71 22,32]
disorder
wi 15-204
Hypochon- 0=no; 644
driasis 14 1=yes 926+ /100-149 [18,23,30]
0-14
CIS-20R Chronic 1 = yes, completely [19,33]
fatigue right;
7 = no, completely
wrong
Subj.fatigue 8 8-56
Concentration 5 5-35
Motivation 4 4-28
Activity 3 3-21
Total 20 643 43-53
20-140 /481% / 758

BICI denotes Body Image Concern Inventory; CIS-20R denotes Checklist Individual Strength; WI denotes
Whitely Index.

* Patients diagnosed with Body Dysmorphic Disorder (BDD)

+ Patients diagnosed with Hypochondriasis

I Patients diagnosed with Chronic Fatigue Syndrome (CFS)

Table 6.1 presents the sample sizes, disorder domains, subscales, ratings, and score ranges for
each questionnaire, together with the reference values reported in previous studies.
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Statistical analyses

Descriptive statistics were derived for the sociodemographic variables and the psychiatric
variables, including means and SDs for the continuous variables, and percentages for the
categorical variables.

The internal consistency of the questionnaires was determined using Cronbach’s

alpha (with >0.70 indicating adequate internal consistency).
The 5%, 25%, 50, 75%, and 95" percentiles were calculated. They were calculated for the
entire ROM reference-group and for the sub-set of the ROM patient-group that completed
the BICI, WI, or CIS-20R. Furthermore, percentiles were calculated separately for men
and women. To facilitate comparability with the international literature, we also calculated
means and SDs, although these reference values are less useful in skewed reference-group
distributions [34]. Receiver Operating Characteristics (ROC) analyses were used to derive
a cut-off-value for each instrument, indicating a neutral discrimination threshold between
‘healthy’ and ‘diseased’. Sensitivity and specificity were chosen to be equal. In this way,
an acceptable compromise was reached between as few false positives as possible, and as
few false negatives as possible. The discriminatory power of the questionnaire total scales
and subscales was assessed using the associated areas under the ROC curve (AUCs), where
AUC values above 0.75 were considered clinically useful, with 0.85 showing moderate
discriminatory power, and 0.95 showing very high power [35]. To assess the effects on
the reference values of individuals in the ROM reference-group with a current psychiatric
diagnosis, we performed a sensitivity analysis in the group while excluding participants with
any psychiatric diagnosis.

When reference values are calculated and interpreted, attention needs to be paid
to sensitivity and specificity, the definition of health, and required sample sizes. Firstly, in
the assessment of cut-off-values, sensitivity (i.e., the proportion of actual positives which
are correctly identified as such) and specificity (i.e., the proportion of negatives which
are correctly identified) play a key role. The 95" percentile (Pys) of the reference-group is
recommended as a cut-off-value when considering referral back from secondary to primary
care. The specificity to assess health is relatively high. The 5 percentile (Ps) of the patient-
group is recommended as a cut-off-value when considering referral from primary to secondary
care. In this case, the sensitivity to assess disease is relatively high. The 5th percentile (Ps)
of the ROM reference-group is generally lower than the 95" percentile (Pys) of the patient-
group. Secondly, it is preferable that reference values [36] are established in healthy (normal)
populations [34] with normality defined statistically rather than as a medical (ab)normality.
This statistical definition of normality is based on the distribution of scores from the general
population (including all individuals) [37]. Finally, (sub)sample sizes of at least 120 are
needed to reduce the amount of uncertainty and error caused by potential outliers [38,39].
For all analyses, SPSS version 20.0 was used (SPSS Inc, Chicago, Illinois).
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RESULTS

Sociodemographic and psychiatric characteristics

The sociodemographic and psychiatric characteristics of the ROM reference-group and
patient-group are shown in Table 6.2. Characteristics per gender are given in Supplementary
Table 6.1.

The ROM reference-group and patient-group were rather well matched for age
(M=40.0 years [SD=12.6] and M= 38.6 years [SD=11.8], respectively) and gender distribution
(62.5% females and 70.5% females, respectively). Participants from the ROM reference-
group were more often married than those from the ROM patient-group (70.5% versus
47.6%) and less often living alone (13.4% versus 16.8%), had higher levels of education
(78.7% higher education versus 50.9%), had less work-related disability and unemployment
(17.9% versus 52.2%), and were less often from non-Dutch ethnic origin (defined as oneself
or both parents not being born in the Netherlands). In the ROM reference-group 5.0% had at
least one somatoform disorder according to the MINI-Plus, compared to 100% of the subjects
from the ROM patient-group (inclusion criterion). In the ROM reference-group 0.5% fulfilled
criteria for BDD, 0.6% for Hypochondriasis, and 2.0% for Undifferentiated Somatoform
Disorder. In the patient-group 15.8% fulfilled criteria for BDD, 27.5% for Hypochondriasis,
58.5% for Undifferentiated Somatoform Disorder (of whom 21.9% CFS), and 1.0% for
Somatization Disorder. Comorbid BDD and CFS was seen in 0.7% of the patients, 2.9% had
hypochondriasis and CFS, and no patients had BDD and hypochondriasis or three diagnoses.
In the ROM patient-group, a high proportion of subjects (53.6%) had a co-morbid mood or
anxiety disorder.
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Table 6.2: Sociodemographic and psychiatric characteristics of the ROM reference (n=648) and patient
(n=823) groups.

ROM reference group  ROM patient group
(n=1295) (n=4627)
Gender: - n (%)
Male 243 (37.5) 243 (29.5)
Female 405 (62.5) 580 (70.5)
Age in years: - mean (+ SD) 40.0 (12.6) 38.6 (11.7)
Male 40.8 (12.6) 38.0 (12.2)
Female 39.6 (12.6) 38.9 (11.5)
Marital status: - n (%)
Married/cohabitating 457 (70.5) 392 (47.6)
Divorced/seperated/widow 34 (5.2) 96 (11.7)
No data available 119 (14.5)
Housing situation’: - n (%)
Living alone 87 (13.4) 138 (16.8)
Living with partner 462 (71.3) 403 (49.0)
Living with family 99 (15.3) 163 (19.8)
No data available 119 (14.5)
Educational status1,3: - n (%)
Lower 138 (21.3) 285 (34.6)
Higher 510 (78.7) 419 (50.9)
No data available 119 (14.5)
Employment status™: - n (%)
Employed part-time 256 (39.5) 157 (19.1)
Employed full-time 276 (42.6) 117 (14.2)
Unemployed/retired 101 (15.6) 200 (24.3)
Work-related disability 15 (2.3) 230 (27.9)
No data available 14 1.7)
Ethnic background®: - n (%)
Dutch 569 (87.8) 590 (71.6)
Other ethnicity 79 (12.2) 114 (13.9)
No data available 119 (14.5)
MINI diagnoses: - n (%)
Currently None 590 (91.0) 02
Somatoform disorder (single) 25 (3.9) 382 (46.4)
Somatoform disorder (comorbidity) 7 (1.1) 441 (53.6)
Other than somatoform disorder 26 (4.0) 02

' Data not available for 14 (1.7%) to 119 (14.5%) of patients
2 Selection criterion
3 Lower education: primary or vocational school; Higher education: college or university
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Reference values and internal consistencies
Table 6.3 presents the internal consistencies (Cronbach’s alpha Ca) and results of the ROC
analyses of the BICI, WI, and CIS-20R (sub-) scales for both the ROM reference-group and
the patient-group. Table 6.4 presents the percentile scores and mean scores. Results of gender
analyses are presented in Supplementary Tables 6.2 through 6 .4.

For the ROM reference-group, the distributions of total scores and subscale scores
were strongly positively skewed (Figure 6.1). Apparent health was also demonstrated by the
substantial percentage of participants rating the lowest possible scores.

Table 6.3: Internal consistency and cut-off-values in the ROM reference (n=648) and patient (n=823)
groups for Routine Outcome Monitoring somatoform disorder questionnaires.

BICI denotes Body Image Concern Inventory; CIS-20R denotes Checklist Individual Strength; WI
denotes Whitely Index.

Nr of items Cron- Nr ref. Nr of ROC Area Sensitivity /
bach’s patients analysis under  Sspecificity
S cut off* Curve
BICI 19 0.96 645 130 49.5 0.96 0.90/0.90
wi 14 0.90 644 226 55 0.98 0.95/0.93
CIS-20R 643 481
Checking 8 0.97 42.5 0.96 0.92/0.92
Rumination 5 0.93 17.5 0.89 0.83/0.83
Precision 4 0.84 10.5 0.85 0.79/0.76
Total 3 0.90 9.5 0.89 0.81/0.82
20 0.97 81.5 0.97 0.92/0.92
*The optimal cut-off derived by the ROC analysis is defined by equal sensitivity and
specificity

Body Image Concern Inventory (BICI)

The internal consistency of the BICI was excellent (C0a=0.96).

For the ROM reference-group, the Pos cut-off-value was 55 for the BICI: this is the
recommended cut-off-value for the referral of patients in specialized mental health care back
to primary care. The Ps value for the ROM patient-group was 39, which is the recommended
cut-off-value when primary care patients should be referred to specialized mental health
care. Stratified analyses according to gender indicated that, on average, healthy women
reported more symptoms than men in relation to the BICI. reference values were also higher
for women relative to men. ROC analyses yielded a BICI cut-off-value of 49.5. The AUC
value indicated very high discriminatory power for the BICI. The discriminative power of the
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BICI is depicted in Figure 1.

Whitely Index (WI)
The internal consistency of the WI was excellent (Ca=0.90).
For the ROM reference-group, the WI total score showed a Pys value of 6, which is the
recommended cut-off-value for referral back to primary care of patients in specialized mental
health care. The Ps value for the ROM patient-group was 5. Again, the Pys and mean values
were higher among healthy women than among healthy men. ROC analyses yielded a WI
cut-off-value of 5.5. The AUC value indicated very high discriminatory power for the WI.
The discriminative power of the W1 is depicted in Figure 6.1.

Checklist Individual Strength (CIS-20R)

The CIS-20R showed excellent internal consistency (Co= 0.97).

For the CIS-20R total score, the Pys cut-off-value for the ROM reference-group was 92.
The cut-off-values for the subscales were as follows: 46 for Subjective Fatigue, 26 for
Concentration, 20 for Motivation, and 15 for Activity. The Ps value for the ROM patient-
group was 74 for the total score. The Ps values for the subscales were 38 for Subjective
Fatigue, 6 for Concentration, 4 for Motivation, and 3 for Activity. Once again, stratified
analyses according to gender indicated that, on average, healthy women reported more
symptoms than did healthy men. However, for the CIS-20R subscale Activity, no gender
difference was found. ROC analyses yielded a CIS-20R cut-off-value of 81.5. AUC values
indicated very high discriminatory power for the CIS-20R total scale and moderate to very
high discriminatory power for the subscales. The discriminative power of the CIS-20R total
score is depicted in Figure 6.1.

In a sensitivity analysis, all 58 (9%) participants with any MINI-diagnosis were
excluded from the ROM reference-group. Among the remaining 590 participants we found
that the median of the changes of the mean scores of the three somatoform questionnaires
decreased by 5% (interquartile range -4 to -5%). The median of the changes of the Py
scores decreased by 7% (interquartile range -4 to -8%). Thus, the inclusion of (non-healthy)
participants with symptoms led to slightly higher reference values relative to reference values
for a ‘supernormal’ (i.e., overly healthy) reference-group.
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Figure 6.1: Distribution of the scores of the Body Image Concern Inventory (BICI), the Checklist
Individual Strength (CIS-20R), and the Whitely Index (WI). Three types of cut-off-values are depicted:
the 75" percentile score (P7s), the 95th percentile score (Pss) and the Receiver Operating Characteristics
(ROC) cut-off-value defined by equal sensitivity and specificity.
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DISCUSSION AND CONCLUSION

The aim of this study was to determine reference values for the BICI, WI, and CIS-20R based
on data from a large sample of ‘healthy’ participants (defined as not being in specialized
mental health care treatment for a psychiatric disorder) and a large ‘psychiatrically ill’
population. Two clinically relevant types of cut-off-values were generated: the 95" percentile
of the ROM reference-group and the 5% percentile of the ROM patient-group. We also derived
an additional set of percentile scores and ROC-based cut-off-values for both the ROM
reference-group and the patient-group. A gender-specific pattern in reference values was
observed for the total scores of all three questionnaires, but not for the CIS-20R subscales.
We therefore consider gender-specific reference values to be of clinical relevance for these
somatoform questionnaires.

The prevalence rate of any somatoform disorder in the ROM reference-group (5.0%)
was comparable to the 4-week prevalence rate (7.5%) in the German general population [40].
As could be expected, the point prevalence rate of BDD in the ROM reference-group (0.5%)
was slightly lower than the previously reported 1-year prevalence rates ranging from 0.7 to
2.4 [41-44]. Similarly, the point prevalence rate of hypochondriasis in the ROM reference-
group (0.6%) was slightly lower than a previously reported 1-year prevalence rate (4.5%)
[41]. The prevalence rate for undifferentiated somatoform disorder in our reference-group
was 2.0%, compared with 13.0% in the Dutch treatment-seeking population of De Waal [45].
Our GP population was not necessarily a consulting (i.e., treatment seeking) population.
Rather, it was selected from the GP-registration system. The fact that people tend to visit
their GP when they have complaints, and that many of these complaints can be classified
as undifferentiated somatoform disorder, might explain the large difference in prevalence
rate in both studies. Furthermore, it is indeed possible that the MINI-Plus under diagnosed
somatoform and other disorders.

The internal consistency of the BICI (0.96) is in accordance with previous studies
[17,21,22,29]. The cut-off-values reported in this study (50, Pys reference-group; 49.5, ROC
based cut-off-value; 39, Ps patient-group) are substantially lower than the BICI cut-off-value
of 72 reported by Littleton and colleagues [17]. This may be explained by Littleton’s use of
a sample of college students (80% females), where body image concerns appear to be more
common [46]. Moreover, they were younger than our reference-group and patient-group and
younger people have more body image concerns than older people [47]. The mean BICI
score for our ROM reference-group (34) was similar to the mean BICI scores reported by
Littleton and colleagues (32 to 43) [21], and lower than the means reported in other studies,
ranging from 43 [22] to 50 [17]. This suggests that our reference-group was relatively
healthy. However, consideration should be given to the fact that the comparison of mean
values of variables with skewed distributions may reflect the strong impact of a few outliers.
The internal consistency (0=0.90) of the W1 is in accordance with a previous study [23]. The
different types of cut-off-values reported in the current study (6, Pys reference-group; 5.5,
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ROC based cut-off-value; 5, Ps patient-group) were very similar. To our knowledge, no cut-
off-values have previously been reported. The mean WI score of 2.2 for the ROM reference-
group was comparable to the mean WI scores reported by Pilowsky (i.e., 1.7 for normal
controls) [18]. The mean WI score of 9.8 for our patient-group (10) was very similar to the
mean of 8.0 reported by Speckens and colleagues [23] and the mean of 8.5 as reported by
Pilowsky [18].

The internal consistency (0=0.97) of the CIS-20R is in accordance with previous
studies [19,31]. Vercoulen and colleagues [19] reported decile scores. The Ps, value for our
ROM reference-group of 38 is very close to Vercoulen’s Ps, values of 35 for healthy controls
and 42 for controls who are related to somatic (CVA) patients. The mean CIS-20R total score
was 46 for the ROM reference-group. The mean Subjective Fatigue score was 20, well below
the cut-off of 35 for this subscale [19]. By contrast, the somatoform patient-group had a mean
total score of 112 and a mean Subjective Fatigue score of 52. This latter score is well above
the cut-off of 35, indicating psychopathology, as was expected.

Gender-effects were analyzed. For the BICI percentile scores were lower for men
than for women: e.g., cut-off (Pys) values were 45 for men and 57 for women. Luca and
colleagues (2011;[22]) found a similar gender effect in their healthy Italian sample [22]. WI
data showed that for the ROM reference-group, Pys cut-off-values were 5 for men and 7 for
women. However, most reference values were equal or close to equal for men and women,
both in the reference-group and the patient-group. Pilowski and colleagues (1967;[18]) did
not test gender-effects in their healthy sample, but they also reported slightly less symptoms
for male non-psychiatric cancer patients compared to their female counterparts [18]. A Dutch
study reported no gender differences [30]. Regarding the CIS-20R, ROM reference-group Py
cut-off-values for the total score were 89 for men and 97 for women. However, no general
gender effect was observed for the subscales. In the ROM reference-group, men reported
slightly lower Subjective Fatigue than women, but there was no significant gender-effect for
the Concentration, Motivation, and Activation subscales. The developers of the questionnaire
found no significant gender-effect [19]. So, at this moment there is not enough evidence to
recommend gender specific reference values for the BICI, the WI, nor the CIS-20R.

The excellent (illness-health) differentiating performance of the BICI, WI, and
CIS-20R implies that the reference values can be used by clinicians in specialized mental
health care to test whether their patient has recovered. Also, the reference values can be used
by clinicians in primary care to assess whether referral to specialized mental health care is
warranted. Regarding the first point about making decisions about treatment termination,
specificity for the assessment of health has to be high. (This contrasts with the normal concept
of specificity, which is generally used when ascertaining disorders or dysfunction.) If a
treated patient in specialized mental health care displays symptom severity that is equivalent
to levels found in the general population, termination of treatment is warranted and referral
back to primary care is indicated. The remaining (subsyndromal) symptoms generally do not
require specialized treatment anymore.
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require specialized treatment anymore. The clinical threshold would be the 95™ percentile
score (Pys) of the reference population (i.e., this results in few false positives). Regarding
the second point, referral from primary care to specialized mental health care requires high
sensitivity for ascertaining somatoform disorders. The GP has to decide whether the symptoms
are so severe that they are equivalent to levels found in the psychiatrically ill population. So,
the 5th percentile score (Ps) of the patient population would be the clinical threshold. Severity
measures for the BDD, hypochondriasis, and CFS are particularly relevant because these
disorders are common but are often unrecognized [48-50].

The present study has several merits. Firstly, the ROM reference-group consisted
of individuals without any psychopathological symptoms as well as individuals with
psychopathology symptoms who were not receiving treatment in specialized mental health
care. In this way, a non-realistic ‘supernormal’ (i.e., too healthy) reference-group [38] was
avoided. This criterion is relevant when the reference values are used to make decisions
about the continuation or termination of treatment. It is not necessary that the patient is
symptom free; treatment can also be terminated if symptoms have reached a level for which
no more specialized care is needed. Secondly, the size of the ROM reference-group sample
was large (more than 600 cases). Moreover, the reference-group was clearly defined and
it resembled the patient-group in relevant respects (age, gender, level of urbanization).
Therefore, our reference values had rather good precision. Thirdly, the ROM reference-group
likely represents the general population quite well, because of the very high GP registration
rate in the Netherlands. Finally, the assessment procedures for both groups were standardized
and of high quality (achieved by training and supervision).

The results should be interpreted in the light of some limitations. Firstly, of the
persons (non-consulting GP patients) approached, 63.2% did not want to participate in the
study [16]. This large non-response might be due to the extensiveness of the interview. The
total time involved was 3 hours which were unpaid. The non-response rate implies potential
selection bias, which may have resulted in slightly different (higher or lower) percentile and
cut-off-values. Secondly, the patient samples completing the BICI and WI were relatively
small in size compared to the reference-group, but they were nevertheless larger than 120.
Thirdly, given that our ROM reference-group was aged between 18 and 65 years, Dutch, and
taken from a sample of Leiden area GP’s, reference values may not necessarily be applicable
to children, the elderly, or other ethnic or cultural groups. Fourthly, some demographic data
were not collected for about 15% of the ROM patient-group. Finally, only a selection of
questionnaires was studied, and thus not every somatoform disorder was investigated.

In conclusion, this large-scale population-based study provides reference values for
the BICI, WI, and CIS-20R. This helps improve their usability as ROM questionnaires to
differentiate between clinically relevant conditions and normal conditions. These reference
values facilitate clinical decisions regarding the continuation, adjustment, or termination
of treatment. Additionally, the values allow for the identification of patients in specialized
mental health care that have recovered enough in order to be referred back to primary care.
Finally, the reference values allow also for the identification of primary care patients that may
benefit from specialized mental health care.
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