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Screening instruments for anxiety and depression in
patients with irritable bowel syndrome are ambiguous

Anne Rode Larsen, Anne Line Engsbro & Peter Bytzer

ABSTRACT

INTRODUCTION: Psychiatric disorders are common among
patients with irritable bowel syndrome (IBS) which may
make a psychiatric evaluation appropriate. The Hospital
Anxiety and Depression Scale (HADS) has been recom-
mended internationally for screening. The Common Mental
Disorder Questionnaire (CMDQ) is a novel Danish instru-
ment recommended for use in general practice, but it lacks
validation. The objective of this study was to test the reli-
ability and the convergent validity of the anxiety and de-
pression subscales of the CMDQ and the HADS in patients
with IBS.

MATERIAL AND METHODS: A total of 149 patients with IBS
completed the CMDQ and the HADS twice in a year. Data
were analysed with respect to internal consistency (Cron-
bach’s alpha), agreement on case identification (k) and cor-
relation between scores (Spearman’s rank correlation coef-
ficient).

RESULTS: All subscales showed satisfactory internal consist-
ency. Cases identified by the CMDQ’s anxiety and depres-
sions subscales differed considerably from those identified
with the HADS with only fair-moderate agreement, while
the correlation between the scores on the CMDQ and the
HADS was only moderate for both anxiety and depressions.
CONCLUSION: The subscales for anxiety disorder and de-
pression on the CMDQ showed internal consistency, but
only fair to moderate agreement and correlation, which
yielded an unsatisfying convergent validity compared to the
HADS. More studies in different populations and research
on the cut-off values for possible cases could make the
CMDQ more useful.

FUNDING: Danish Council for Independent Research; Region
Zealand’s Health Sciences Research Foundation; Councils
for Quality Assurance in Primary Care in Region Zealand.
TRIAL REGISTRATION: NCT00659763.

Irritable bowel syndrome (IBS) is a common disorder
characterised by abdominal pain and change in stool
habits [1]. Patients with IBS have impaired quality of life,
increased sick leave and greater health-care utilisation
[2]. High costs are partly related to psychiatric co-mor-
bidity [3, 4].

The prevalence of psychiatric disorders among IBS
patients has been reported to range from 54% to 94%
[3]. It has therefore been argued that investigation for
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IBS should include psychiatric evaluation, and the
Hospital Anxiety and Depression Scale (HADS) has been
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The Common Mental Disorder Questionnaire Kgge Hospital
(CMDQ) was designed for screening for somatoform dis-
orders, mental disorders and alcohol dependence in
general practice [6]. It is included in the Guidelines for
Anxiety from the Danish College of General Practitioners
(DSAM) [7], and it may thus have an impact on the diag-
nosing of these disorders in primary care in Denmark.
However, research on the validity of the CMDQ is
limited [6, 8, 9] and the CMDQ lacks internal and exter-
nal validation.
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Our aim was to assess the reliability of the CMDQ
and the convergent validity of the anxiety and depres-
sion subscales of the CMDQ and the HADS in a popula-
tion of patients with IBS.

MATERIAL AND METHODS

Study population

This study is part of a randomised trial on diagnostic
strategies for suspected IBS in primary care. It was con-
ducted at Kgge Hospital, Denmark and in Odense, Den-
mark. Only data on the Kgge population (n = 149) are in-
cluded in the present analysis. Patients were referred by
their general practitioner based on a clinical suspicion of
IBS. Eligible patients were 18-50 years and met the
Rome-llI criteria for IBS [1]. The trial compared a positive
diagnostic strategy with a strategy of exclusion. No fur-
ther interventions or treatment were given. Further de-
tails on the study design and major outcomes are re-
ported elsewhere [10].

Questionnaires

Common Mental Disorder Questionnaire

The CMDQ consists of 37 items divided into six subscales
and one item on overall health. It includes two subscales
for somatoform disorder (SCL-SOM symptom checklist
and Whiteley-7 lllness Worry Scale), three subscales for
mental disorder (SCL-8 for mental disorder in general,
SCL-ANX4 for anxiety disorder and SCL-DEP6 for depres-
sion) and one subscale (CAGE) for alcohol abuse and de-
pendence [6]. To compare the CMDQ with the HADS,
only the SCL-ANX4 and the SCI-DEP6 were examined.
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Patient trial flow.

Baseline:
Participants
(n=149)
v v
HADS
Analysed
cMDQ —  HADS-A (n = 146)
Analysed — HADS-D (n=147)
— SCL-ANX4 (n = 147) Not analysed
—  SCL-DEP6 (n = 147) —  Did not fill in HADS (n = 1)
Not analysed (n =2) — Loss of questionnaire (n =1)
— Did not fill in CMDQ (n =1) — Insufficient data to compute:
— Loss of questionnaire (n = 1) — HADS-A (n=1)

One-year follow-up

Follow-up: (n=122)

CMDQ

Analysed

— SCL-ANX4 (n =122)
— SCL-DEP6 (n =122)

> Failures to follow-up (n = 27)

— Pregnancy (n=7)

—  Withdrawn informed con-
sent (n =10)

— Lack of compliance (n = 3)

— Did not show up (n=7)

HADS

Analysed

— HADS-A (n=121)

— HADS-D (n =121)

Not analysed

— Insufficient data to compute:
HADS-A (n=1)
HADS-D (n = 1)

CMDQ = Common Mental Disorder Questionnaire; HADS = Hospital Anxiety and Depression
Scale; HADS-A = Hospital Anxiety and Depression Scale, anxiety subscale; HADS-D = Hospital Anxiety
and Depression Scale, depression subscale; SCL-ANX4 = Common Mental Disorder Questionnaire, anx-

iety subscale; SCL-DEP6 = Com

mon Mental Disorder Questionnaire, depression subscale.

The SCI-ANX4 consists of four items (item 20-23):
“During the last four weeks how much were you
bothered by...”: 20) “feeling suddenly scared for no rea-
son?”, 21) “nervousness or shakiness inside?”, 22)
“spells of terror or panic?”, 23) “you worry too much?”.

The SCL-DEP6 consists of six items (item 27-32):
“During the last four weeks, how much were you
bothered by..”: 27) “feeling blue?”, 28) “feelings of
worthlessness?”, 29) “thoughts of ending your life?”,
30) “feelings of being trapped or caught?”, 31) “feeling
lonely?”, 32) “blaming yourself for things?”.

Answers are rated on five-point Likert-scales rang-
ing 0-4 (“not at all”-“extremely”) and are then dichot-
omised to 0 (“not at all”) or 1 (“a little”-“extremely”) and
summed for each subscale. The sumscore for anxiety
ranges 0-4 and for depression 0-6. A sumscore of > 3 is
suggested by the authors of CMDQ as a cut-off value for
case identification on both subscales [6]. An exact defin-
ition of case identification has not been made. The
Guidelines for Anxiety from the DSAM [7] defines a
score on the SCL-ANX4 of > 2 as abnormal, which was
also used in our analyses.

The authors of the CMDQ recommend that unan-
swered items are set to 0 [6]. We accommodated this
only if < 50% of items were missing. Otherwise, the pa-
tient was excluded from analyses on the subscale in
question.

Hospital Anxiety and Depression Scale

The HADS was developed in 1983 for screening in outpa-
tient departments [11]. It is widely used and has been
validated in a broad spectrum of populations, including
primary care [12]. It consists of 14 items; seven items
forming an anxiety subscale (HADS-A) and seven items
comprising a depression subscale (HADS-D). The recall-
period is one week. Each item is rated from zero to
three, yielding a sumscore for each subscale of 0-21 [11,
12]. A cut-off value for possible cases of > 8 is recom-
mended for both subscales [11-13]. If only one item was
missing, unanswered items were handled by using the
mean of answered items in the subscale. Otherwise, the
patient was excluded from the analyses of the subscale
in question. All patients in the trial were asked to fill in
both questionnaires at baseline and at follow-up one
year later (Figure 1).

Statistics

Baseline and follow-up results were compared using Stu-
dent’s t-test for normally distributed data and the
Mann-Whitney test for non-normally distributed data.
As a measure of the subscales’ internal consistency and
thereby their reliability, we calculated Cronbach’s alpha
(a), which should be > 0.70 to be satisfactory [14].

Based on the recommended cut-off values, the pro-
portion of possible cases of anxiety disorder and depres-
sion were calculated, and the proportions at baseline
and at follow-up were compared using McNemar’s test
for paired data. For evaluation of the convergent validity
of the CMDQ compared with the HADS, dichotomous re-
sults, i.e. case identification, were compared by use of
K statistics; and continuous data, i.e. the scores, were
compared by the Spearman’s rank correlation coeffi-
cient (rs) [14].

Kk is usually interpreted as follows: < 0.20 poor
agreement, 0.21-0.40 fair, 0.41-0.60 moderate, 0.61-
0.80 good and 0.81-1.00 very good agreement [15]. For
rs, + 0.2 is a weak correlation, + 0.5 a moderate and +
0.8 a strong correlation [16]. All statistical analyses were
performed using SPSS for Windows, version 18.0.

Trial registration: NCT00659763.

RESULTS

The demographic characteristics are summarised in
Table 1. Patients lost to follow-up did not differ from the
entire baseline population.
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Mean (standard deviation) scores on the anxiety
subscales and median scores (interquartile range) on the
depression subscales are shown in Table 2. No signifi-
cant changes in scores were observed from baseline to
follow-up.

Reliability

The internal consistency of the subscales on the CMDQ
estimated by Cronbach’s alpha, was a = 0.82 for SCL-
ANX4 and a = 0.87 for SCL-DEP6 at baseline. Similar re-
sults were found at follow-up; a = 0.79 for SCL-ANX4 and
0.87 for SCL-DEP6. The HADS showed similar values with
a =0.79-0.83 for HADS-A and a = 0.84-0.87 for HADS-D
at baseline and follow-up, respectively.

Case identification and agreement

The proportion of possible cases according to the differ-
ent subscales and the agreement between the corres-
ponding subscales including k-values are shown in
Table 3.

Case identification varied considerably between the
CMDQ and the HADS. The agreement between the cor-
responding subscales for anxiety and depression of the
CMDQ and the HADS was fair to moderate (k = 0.38-
0.55). We found no significant change in the proportion
of possible cases from baseline to follow-up on any of
the subscales (p = 0.09-0.50 for SCL-ANX4; p = 0.19 for
HADS-A; p = 0.22 for SCL-DEP6; p = 1.00 for HADS-D).

Correlation between the anxiety and depression
subscales on the CMDQ and the HADS
At baseline, the scores on the SCL-ANX4 correlated with
the HADS-A (rs = 0.73; p < 0.001). The SCL-DEP6 showed
a weaker correlation with the HADS-D (r; = 0.55; p <
0.001).

At follow-up, the correlation was similar for the
anxiety subscales (r, = 0.76; p < 0.001), but higher for the
depression subscales (r; = 0.71; p < 0.001).

DISCUSSION
We aimed to assess the reliability of the CMDQ and the
convergent validity of the anxiety and depression sub-
scales of the CMDQ and the HADS in a population of pa-
tients with IBS. The investigated subscales showed a sat-
isfactory internal consistency, but convergent validation
showed that the case identification varied considerably
between the CMDQ and the HADS, and that the agree-
ment between the two screening instruments was only
fair to moderate. The correlation between scores on the
two CMDQ’s subscales and the HADS was only moderate
as far as both anxiety disorder and depression were con-
cerned.

The existing research on the CMDQ’s reliability and
validity is limited with only three published studies [6, 8,

=l

Demographic characteristics of the sample.

Baseline 1-year follow up
(N = 149) (N=122)

Gender

Females, n (%) 127 (85) 105 (86)

At inclusion

Age, yrs, mean (SD) 32.4 (8.7) 33.7(9.1)

Age, yrs, range 18-50 18-50

<35yrs, n (%) 87 (58) 65 (53)

Ethnicity

Danish, n (%) 137 (92) 111 (91)

SD = standard deviation.

=l

Scores on the anxiety and depression scales at baseline and follow-up.

Change,

Baseline Follow-up p-value

Anxiety subscales, mean score (+ SD)

SCL-ANX4: score 0-4 1.78 (+1.25) 1.62(+1.31) 0.31
n 147 122

HADS-A: score 0-21 6.47 (£3.86) 6.20(+4.02) 0.57
n 146 121

Depression subscales, median score (+ IQR)

SCL-DEP6: score 0-6 2 (+4.0) 1(+4.0) 0.73
n 147 122

HADS-D: score 0-21 3 (+5.0) 2 (£5.0) 0.15
n 147 121

SD = standard deviation; HADS-A = Hospital Anxiety and Depression
Scale, anxiety subscale; HADS-D = Hospital Anxiety and Depression
Scale, depression subscale; IQR = interquartile range; SCL-ANX4 = Com-
mon Mental Disorder Questionnaire, anxiety subscale; SCL-DEP6 =
Common Mental Disorder Questionnaire, depression subscale.

9]. Only one of these studies has been made by other
scientists than the authors of the CMDQ. The internal
consistency has not been tested, but as a measure of re-
liability, the scales’ uni-dimensionality was found to be
satisfactory in a waiting room population in primary care
[8]. In the same population, the case-finding abilities of
the SCL-ANX4 and the SCL-DEP6 were found to be excel-
lent compared with the Schedules for Clinical Assess-
ment in Neuropsychiatry (SCAN) yielding International
Classification of Diseases (ICD)-10 diagnoses as a gold
standard [6]. Similar results were found in a population
with long-term sick leave with an efficiency, i.e. correct
classification, of 76% when using a cut-off value > 3 on
both subscales [9]. We did not compare our results on
the CMDQ with ICD-10 diagnoses and thus comparison
with these earlier findings is not possible.

Criterion validation is part of the testing of a scale’s
validity. Since the ICD-10 or Diagnostic and Statistical
Manual of Mental Disorders (DSM)-IV diagnoses were
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Identification of possible cases of anxiety and depression as estimated by the CMDQ and the HADS, and
agreement between corresponding subscales. Results from baseline and follow-up.

Possible cases, n (%)

Agreement with HADS-A, cut-off value 2 8

proportion of

agreement, % K (95% CI)

baseline
Anxiety subscales
SCL-ANX4
Cut-off value>2 88 (60)
Cut-off value>23 39 (27)
HADS-A
Cut-off value>8 58 (40)

Depression subscales
SCL-DEP6

Cut-off value >3 56 (38)
HADS-D
Cut-off value >8 30 (20)

follow-up baseline follow-up baseline follow-up

64 (53) 71 74 0.44 (0.30-0.59) 0.48 (0.33-0.64)
28 (23) 73 81 0.40 (0.24-0.56)  0.55 (0.37-0.72)
38(31) - - - -

45 (37) 73 75 0.38 (0.21-0.54)  0.41 (0.23-0.59)
23(19) - - - -

HADS-A = Hospital Anxiety and Depression Scale, anxiety subscale; HADS-D = Hospital Anxiety and De-
pression Scale, depression subscale; SCL-ANX4 = Common Mental Disorder Questionnaire, anxiety sub-
scale; SCL-DEP6 = Common Mental Disorder Questionnaire, depression subscale.

not evaluated in this trial, we lack a gold standard which
is a limitation. However, our study was conducted in a
homogenous and well-defined population, which makes
it suitable for investigating the psychometric properties
of the scale. Furthermore, IBS patients are a new popu-
lation compared to those investigated in previous
studies on the CMDQ. Thus, our study contributes to the
evaluation of the scales’ external validity.

Given the lack of a gold standard, we used the
HADS as a criterion measure. This seems reasonable
since the HADS has been widely used and extensively
validated in several countries and patient populations
since 1983. Two systematic reviews and a meta-analysis
conclude that the HADS is reliable and valid in both som-
atic and psychiatric patient settings, both in primary
care, in hospital settings and in the general population
[12, 13, 17].

Several studies have investigated the prevalence of
psychiatric disorders among IBS patients, but compari-
son is difficult due to large differences in populations
and methodology. The prevalence of depression has
been estimated to 19-39% [18-20]. Our study showed a
similar prevalence using both the SCL-DEP6 (37-38%)
and the HADS-D (19-20%). The prevalence of anxiety
was 13-36% [18-20] in previous studies. Our findings
were consistent with this using both the SCI-ANX4 with a
cut-off value > 3 (23-27%) and the HADS-A (31-40%).
When using a cut-off value > 2 on the SCL-ANX4, we
found a higher prevalence of 53-60%, which could imply
more false positives with this cut-off.

A strength of our study is that the same population

filled in the questionnaires twice, which allowed us to
assess the consistency of the psychometric properties.
Furthermore, the response rates were high with 99% of
the patients completing the questionnaires at baseline.

We had a failure rate of 18% at follow-up, which is a
potential bias. When comparing scores at baseline be-
tween the drop-outs and the patients with succesful fol-
low-up, the two populations were not different (p = 0.75
for SCI-ANX4; p = 0.20 for HADS-A; p = 0.89 for SCL-
DEP6; p = 0.50 for HADS-D). Furthermore, the demo-
graphic characteristics of the sample were unchanged at
follow-up. Thus, we think that patients lost to follow-up
do not bias our results.

The authors of the CMDQ found that patients with
mental disorders have more missing responses than pa-
tients without mental disorders [6]. This collides with
the recommendation of setting missing items as
“0”/"not at all”. In our study, the frequency of missing
items was very low and when re-analysing data without
correcting the missing items, we obtained comparable
results. The bias introduced by correction of missing
items is thus not significant.

Although the CMDQ and the HADS are theoretically
thought to measure the same condition, there are some
limitations to their comparability. The recall-periods are
different; four weeks on the CMDQ and one week on the
HADS. This difference may impact the agreement and the
correlation, especially if the underlying disorder is fluctu-
ating. Finally, the different cut-off values recommended
for the SCL-ANX4, i.e. 23 or 2 2 [6, 7], contribute to the
confusion, and a more thorough information of the def-
inition and the consequenses of the dichotomisation
made by the cut-off values could improve the usage.

Neither the CMDQ nor the HADS contain items con-
cerning somatic aspects of anxiety and depression.
When using them for screening in patients with gastro-
intestinal symptoms, this should theoretically decrease
confounding, but it could also be a limitation for both
guestionnaires, since some patients with mental dis-
orders present with somatic symptoms. This somatisa-
tion introduces a challenge for physicians, especially
with a condition like IBS where there is A considerable
interplay between somatic and psychological symptoms.
The CMDQ contains a subscale for somatization (SCL-
SOM), but an evaluation of this was not part of our
study.

At follow-up, patients were asked to rate their cur-
rent severity of gastrointestinal symptoms compared
with baseline on a seven-point scale [10]. Surprisingly,
we saw no difference between patients with unchanged
or worsened symptoms relative to patients with symp-
tom improvement when we compared their changes in
scores from baseline to follow-up on the CMDQ or the
HADS. Thus, the development in somatic symptoms did
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not seem to influence the emotional symptoms meas-
ured by the two questionnaires.

CONCLUSION

The subscales for anxiety disorder and depression of the
CMDQ were found to be internally consistent, but the
agreement on case identification with the HADS was low
and the correlation between the CMDQ and the HADS
scores was only moderate, thus yielding an unsatisfac-
tory convergent validity of the CMDQ'’s anxiety and de-
pression subscales when compared to the HADS. The
psychometric properties of the CMDQ and the scale’s
diagnostic efficacy should be tested in different popula-
tions as part of an external validation study. More
studies should be conducted to determine appropriate
cut-off values on the CMDQ scores, and the guidelines
for interpretation of the scores should be clarified.
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