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ABSTRACT

The aim of this study was to cross-validate theZBdrazepine Dependence Self-Report
Questionnaire (Bendep-SRQ), which reflects the risigvef benzodiazepine (BZD)
dependence. The Bendep-SRQ, SCL-90, SCAN and AS¢+ie administered to 102 general
practice (GP) patients and 126 psychiatric outp&tiesho were using BZDs. The scalability
and reliability of the Bendep-SRQ scales were sessed in terms of Rasch-homogeneity,
subject discriminability, item discriminability aridst-retest stability. Present and original
Rasch item orders were compared to evaluate cahstalidity. A matrix of all measures was
factor-analysed to assess concurrent and discnmhurgidity. The scalability of the Bendep-
SRQ scales was confirmed. The reliability resuksenfairly good. Present and original
Rasch item orders corresponded. The Bendep-SR&ssaatl concurrent measures had high
loadings on one factor, the discriminant measunesvo other factors. In spite of some
differences with respect to sociodemographic charestics and pattern of BZD use, the
cross-validation results agreed well with the rissaf the original study on the Bendep-SRQ.
The Bendep-SRQ has presently acquired enough supifavourable and consistent results

for clinical and scientific use.
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INTRODUCTION

In 1995, Linsen et al. demonstrated the lack oeasus about the definition of
benzodiazepine (BZD) dependence in a literaturieveV At that time, a few self-report
questionnaires had been described for the assessfrtae BZD withdrawal syndronfe*

Since then, progress has been made with respeutr® comprehensive diagnosis and
psychometric severity assessment of benzodiaz€pifie) dependence. Using the substance
dependence sections of the semi-struct&@obddules for Clinical Assessmentsin
Neuropsychiatry (SCAN),>® high prevalence rates of the DSM-III-R and ICDBZD
dependence diagnoses were fouamid subsets of the DSM-I1I-R and ICD-10 criterieres
shown to constitute Rasch-homogeneous BZD deperdmated.Subsequently, the
Benzodiazepine Dependence Questionnaire (BDEPQ) was developed by Baillie and Mattick
to reflect the severity of BZD dependeriddowever, a multidimensional approach,
suggested by the factor-analytical results, wasadopted in their report.

Recently, theBenzodiazepine Dependence Self-Report Questionnaire (Bendep-SRQ) was
developed and its scalability, reliability and ditly were assessed in a representative patient
sample consisting of general practice (GP) patjgrsigchiatric outpatients and self-help
patients: In the latter study a multidimensional approacis wdopted. In order to construct
proper scales, Rasch modelling was applied to ithertsions which were suggested by factor
analyses. Promising results were found with resfeettte scalability, reliability and validity
of the four Bendep-SRQ scales which were outlisedhsequently, a study with the same
design was carried out on alcohol and drug depdralgpatients at Community-Based
Addiction Centres (CBACSs), which also yielded faxahle results’

The aim of the present study was to cross-valittedBendep-SRQ in new samples of GP
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patients and psychiatric outpatients from othetirggs. The same scalability, reliability and
validity assessments were repeated to investipatgeneralizability of the promising results
of the original study® Similar results were expected, which would furtbepport the use of

the Bendep-SRQ in clinical practice and scientiéisearch.

METHOD

Settings and subjects

This study was conducted at five general practicesfive psychiatric outpatient
departments. To participate in the investigatiadhbjects had to meet the following
inclusion criteria:
1) actual BZD use; 2) average frequency of BZDafsa least once a week; 3) age between
17 and 70 years; 4) ability to speak and read Dutch
The patients who visited the general practicessgcipiatric outpatient departments during the
period of investigation, were screened accordirttpése inclusion criteria. Eligible patients
were asked to participate by a representativeefrisatment team. Informed consent was
obtained from 63% (102 out of the 162) of the Giepés and from 66% (126 out of the 191)

of the psychiatric outpatients. The total samplpanticipants consisted of 228 subjects.

Study design
This study formed part of a larger project beingducted by the University of Nijmegen
Research Group on Addictive Behaviours (UNRAB)ha Netherlands on the diagnosis of

BZD dependence. The study population participateao interviews, separated by three
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weeks. During the first interview, sociodemograpdata were collected, followed by
administration of the Benzodiazepine DependenceR8gdort Questionnaire (Bendep-SRQ),
the Benzodiazepine Dependence-Structured Diagnogéiovziew (Bendep-SDI) and the
Schedules for Clinical Assessments in Neuropsysh{8&CAN)? The Bendep-SRQ and
Bendep-SDI have been constructed by our own relsegonip® The second interview,

which was conducted by the same interviewer adirgte consisted of a re-administration of
the Bendep-SRQ, followed by the Symptom CheckizstSCL-90}° and the Addiction

Severity Index-Revised (ASI-RY.

Bendep-SRQ

The Bendep-SRQ was constructed at the Departmdgyahiatry of the University
Hospital Nijmegen, the Netherlands, with the aimedfecting the severity of BZD
dependence. The construction process of the BeBB&pand its composition have been
described previousif. Analogously to this earlier study, the items af Bendep-SRQ scales,
which were originally 5-point rated, were dichotaeu between the response options 2 (this
is not true for me) and 3 (this is partly true,tjyafalse for me) in order to apply Rasch

analysis.

Scalability of the Bendep-SRQ scales

In the previous study by Kan et al. on GP patigoggchiatric outpatients and self-help
patients, four Rasch homogeneous scales were drixom the item pool of the Bendep-
SRQ, which appeared to reflect '‘Problematic UBegdccupation’, ‘Lack of Compliance' and
'Withdrawal''® Theoretical rationales were formulated to esthtti® construct validity of

these scales. The scalability of these scales w#gmed in a second study on outpatients at
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Community-Based Addiction Centr&sln the present study the Rasch analyses were
repeated on the same scales in new samples of i@Atpaand psychiatric outpatients who
were using BZDs.

Rasch analysis. By using the Bendep-SRQ scales, which are the cunes of the
dichotomized item responses, certain assumptiansrglicitly made. These are specified in
the Rasch model. To justify the use of the sumscdhese assumptions must be tested, which
implies that the Rasch model should hold true. 8smptions from which the Rasch model
can be derived and the required additive structure underlyingadhserved data, have been
recapitulated in earlier repofts? In essence, while the item responses depend on the
respective underlying probabilities in a random wtag response probabilities themselves
depend in a deterministic way on the subject am gcale values. According to the Rasch
model, both subjects and items can be arrayedommanon unidimensional scale and the
items have equal discriminative power (i.e. thepprty of equi-discriminability). Gld§ has
developed two statistical tests for the dichotomRasch model, known as R1 and R2. The
statistic R1 is especially sensitive to equi-diseniability, while the statistic R2 is sensitive to
unidimensionality and local stochastic independetdgl is not significant at the 1%
significance levelR >0.01) the null hypothesis that all the items hageal discriminative
power cannot be rejected and equi-discriminabdég be assumed. Similarly,
unidimensionality and local stochastic independédratd true when R2 is not significa® &
0.01). Rasch-homogeneity is demonstrated if battissics hold true, meaning that the
sumscore across items is a sufficient statisti¢lfersubject scale and that the sumscore
across subjects is a sufficient statistic for thdarlying item scale. To compute R1 and R2

the Rasch Scaling Program (RSP) was U§&4.
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Reliability

To evaluate the reliability of the Bendep-SRQ sedllee subject discriminability, item
discriminability and test stability were assessed.

Subject discriminability (Internal Consistency). Subject discriminability implies that the
subjects should differ systematically, i.e. theiatawn between subjects should be larger than
the variation due to random error. The subjectraisoability of the Bendep-SRQ scales was
evaluated by means of the KR-20 coefficient. Tlze sif KR-20 reflects the reliability of the
scale, as the error variance of the estimator dsereif KR-20 increases.

Item discriminability. This should not be confused with the above-mesticierm equi-
discriminability. It implies that the items shouddfer systematically, i.e. the variation
between items should be larger than the variatientd random error. This was tested by
Cochran's Q test If the test result is significant, items can besidered to occupy distinct
points on the scale. Additionally, analogous todbecept of reliability as described by
Hoyt,?° which is a measure of inter-subject discriminapila measure of inter-item
discriminability has recently been developed: teenidiscriminability coefficient (IDC)°
On the premises that the underlying item respormsdeiholds true, the IDC shows to what
extent the differences between the items are sydtenThe higher the IDC, the more

powerful the predictions about the item scale ball
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Sabhility. To assess the test-retest reliability of the Bepr8RQ scales, Pearson Product-
Moment correlation coefficients were computed fritbim Bendep-SRQ data obtained at the
first and the second interviews. The subjects wdmb discontinued their BZD use in the

period between the interview sessions were exclirdad the analysis

Validity

The validity of the Bendep-SRQ scales was assasdedns of construct, concurrent and
discriminant validity.

Construct Validity. To establish the construct validity of the Bendépscales
theoretical rationales have been formul&teéd explain the specific item orders based on
increasing Rasch scale values, reflecting incrgasverity levels of the constructs. To
comply with the postulated theoretical rationatas, estimates of the Rasch scale values in
the present study should approximately replicagestrecific item orders of the Bendep-SRQ
scales in the former studyThis would affirm the construct validity of the Baep-SRQ
scales.

Concurrent and Discriminant Validity. To investigate the concurrent and discriminant
validity of the Bendep-SRQ we conducted PrincipgisXactor analyses on the data matrix of
the subjects who completed both interviews (n =226 data matrix consisted of the
sumscores of the Bendep-SRQ scales except fodmaityal’ (in order to avoid the selection
of patients with withdrawal experience only), tHeLS90 subscales, the ASI-R problem
severity scores and either the Rasch-homogenedud.0r DSM-I11I-R BZD dependence
scale. The latter two scales consisted of subs$aishstance dependence items from the
SCAN, as described in a separate pdfidre concurrent validity of the Bendep-SRQ is

supported when the Bendep-SRQ scales, the ICD-DBM-111-R BZD dependence scale
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and the ASI problem severity score for drug use¢wimcludes BZD use) load substantially
on a common factor, which can be interpreted aZ@a &pendence factor. If the sumscores
of the SCL-90 subscales and the remaining ASI praldeverity scores load substantially on

different factors, this supports the discriminaalidity of the Bendep-SRQ scales.

RESULTS

Sociodemographic features and pattern of BZD use

Table 1 shows that women were overrepresentedtindaonples, especially in the GP
sample. Most patients had a Dutch cultural backgtpwere married, living with their
partner and had been educated to primary levehtiRely more psychiatric outpatients than
GP patients were receiving disability benefits. Thean daily BZD dose/defined daily BZD
dose (MDD/DDD)' ratio was calculated to reflect thean daily dose of all BZDs by one
parameter; the 'DDD' is the defined daily dose meoended by the WHO. If more than one
BZD was used, the average of the separate MDD/D&IDeg was used. On average, the GP
patients were using a lower mean BZD dose thanegt@mmended therapeutic level
(MDD/DDD = 0.6), while the psychiatric outpatient®re just exceeding it (MDD/DDD =
1.1). The GP sample contained the most chronic B&&'s, shown by a mean duration of

BZD use of 84 months and asRalue of 120 months.
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Tablel. Sociodemographic characteristicsand mean valuesfor age, BZD dose and

duration of BZD use

Variables GP* patients Psychiatric Outpatients
(n=102) (n=126)
Sex
male (%) 23 42
female (%) 77 58
Mean age (years)zsd 53 £10 47 10
Cultural Background (%)
Dutch 99 98
Otherwise 1 2
Marital/social status (%)
Single/never married 10 17
Engaged / steady relationship 6 6
Married 63 65
Divorced 11 9
Widowed 10 3
Living arrangement (%)
Alone 25 20
With partner 72 73
Otherwise 3 7
Level of education (%)
Primary level 60 47
Secondary level 28 33
Advanced level 13 21
Financial income (%)
Profession 27 26
Unemployment benefit 8 5
Disability benefit 20 47
Pension 17 6
Partner's income 19 13
Otherwise 9 3
MDD/DDD* 6 1.1
Quartiles d1-.4-.9 5-.8-15
Mean duration of BZDuse 84 63
(months)
Quatrtiles 12 - 47 -120 5-22-72

*GP: General Practice

(%) . all percentages are given in rounded figures
“MDD/DDD : Mean Daily BZD Dose/Defined Daily BZD Des
"BZD - if more than 1 BZD was being used, the doratvas based on the BZD

which had been used the longest
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Table 2. Test results of Rasch analyses on Bendep-SRQ scales by means of RSP

Scale [ R1 df p g R2 df p n

Problematic Use 5 10.36 8 24 3 1086 8 21 161

Preoccupation 5 9.55 4 05 2 1430 8 .07 170

Lack of Compliance 5 12.16 4 .02 2 1351 8 .10 78

Withdrawal 5 945 4 05 2 1159 8 A7 106

RSP : Rasch Scaling Program
R1 : test statistic of Rasch analysis with regardgui-discriminability*
R2 : test statistic of Rasch analysis with regardrtidimensionality and local stochastic
independendé
: number of items in the scale
f :degrees of freedom
. p value
: number of subgroups formed by Rasch analysis
: number of subjects left in the analysis

SQ T Q —
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Table 3. Reliability of the Bendep-SRQ scalesin terms of subject discriminability, item discriminability and test stability

Problematic Use Preoccupation Lack of Compliance Withdrawaf
Parameter GP PO TS GP PO TS GP PO TS GP PO TS
KR 20 A7 .62 .58 .76 .65 12 .81 72 76 .82 .80 .82
CQ 72.30 49.61 113.06 125.65 172.87 296.45 39.69 35.37 70.77 8.33 9.60 17.75
P <.001 <.001 <.001 <001 <001 <.001 <.001 <.001 <.001 .08 .048 .001
IDC .95 .93 .97 .98 .98 .99 .90 .89 .95 .54 .58 74
TRT® .64 .67 .66 .81 .70 .76 .79 a7 .78 a7 .70 .75
P <.001 <.001 <.001 <.001 <001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
GP : General Practice patients (n =102)
PO : Psychiatric Outpatients (n =126)
TS : Total Sample (n =228)
# : Respondents who had never reduced or disagdiBZD use were excluded, leaving: GP: n =88,#PE105, TS: n = 193
KR-20 : Kuder-Richardson-20 coefficient of intercahsistency
CQ : Cochran's Q
IDC . Item Discriminability Coefficient
TRT  : Test-Retest Correlation
$ : Subjects who had discontinued BZD use befoea¢test session were excluded, leaving: GP: nRO5n =119, TS: n =216
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Scalability

As shown in Table 2, the R1 and R2 test resultt®Rasch analyses on the Bendep-SRQ
scales were all non-significar®%0.01), which implies that the Rasch model wasremcted
at all. Therefore, the former Bendep-SRQ Rasctesatere confirmed in the present GP

and psychiatric outpatient samples.

Reliability

The subject discriminability, item discriminabyliand test stability results, shown in Table
3, all indicated good reliability with respect teetBendep-SRQ scales 'Preoccupation’ and
‘Lack of Compliance'.

The 'Problematic Use' scale yielded a low and aaradd KR-20 value in the GP and the
psychiatric outpatient sample, respectively. Thd TRrrelations were satisfactory and the
IDC values were good.

With respect to the 'Withdrawal' scale, the moderaC values for both the GP and
psychiatric outpatients contrasted with the KR-2alues and TRT correlations, which were
very good. A non-significant Cochran's Q valueha GP patients indicated that the variation
between the withdrawal items could have been duartdom error in this group. However,

when both groups were combined, good Cochran'sdQ@ results were found.

Construct Validity

The item-orders based on increasing scale valirmasts yielded by the Rasch analyses,
were identical to the item orders found in the fermstudy on the Bendep-SR®except for
the 'Withdrawal' scalddowever, the differences between the present amaeficitem-order

found for this scale, did not exceed a range ofévthe standard error of any of the scale
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value estimates. Therefore, including this appra@teweplication, these findings further

supports the good construct validity of the Ben&&®R scales.

Discriminant and Concurrent Validity

The results of the Principal Axis Factor Analysethwarimax rotation are shown in Table
4. A three factor solution was recommended by thheesplot, showing a substantial decrease
and a gradual further decline in the eigenvaluesdditional factors. Of course, the
interpretation of this factor solution given bel@not necessarily the best one, but it
appeared to be the most plausible. The highesirigaaf the Bendep-SRQ scales, the Rasch
homogeneous ICD-10 or DSM-III-R BZD dependenceesaald the ASI-R problem severity
score for drug use were observed on the seconal fiéett was extracted, reflecting a
dimension of BZD dependence. These findings sugdeagtod concurrent validity of the
Bendep-SRQ scales.

The distribution of the factor loadings of the rémiag scales supported good discriminant
validity of the Bendep-SRQ scales. The first factppeared to be a dimension of the
psychopathological status, as all the SCL-90 subs@and the ASI-R severity score on
psychiatric problems showed the highest loadingghmfactor. The highest loadings of the
ASI-R severity scores on professional and sociablems were found on the second factor,
suggesting that they were primarily associated Wiéhdependence dimension. The problem
severity for physical health showed the highestilogion the third factor, together with a
number of secondary loadings of some SCL-90 s@aldsASI-R severity scores, which was

interpreted as a dimension of the somatic statuas Ifar as the secondary loadings were
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Table 4. Principal Axis Factor Analyseswith Varimax Rotation on a matrix (n = 225)

consisting of scale scores

Factor
Scale Il 1]
Bendep-SRQ
Problematic Use 48(.47)
Preoccupation .30(.33) .61(.57)
Lack of Compliance 44(.52)
SCAN
ICD-10* (DSM-III-R*) past year BZD .63(.59)
dependence
SCL-90
Anxiety .87(.87)
Agoraphobia .67(.68) 31
Distrust and Interpersonal Sensitivity .86(.85)
Depression .88(.88)
Insufficiency in thinking and acting .81(.81)
Hostility .71(.70)
Sleeping problems .46(.46) .34(.35)
Somatization 71(.72) .36(.38)
Remaining items .84(.85)
ASI-R problem severity areas
Physical .69(.68)
Professional 51(.52) A44(.44)
Alcohol
Drugs .67(.61) .34(.33)
Social .35(.37) A7(.44)
Psychiatric .63(.65) .40(.36)

NOTE. Loadings between parentheses refer to thgsiseaising the DSM-III-R instead of
the ICD-10 scale. Factor loadings of smaller tf3aare not shown.
*Rasch-homogeneous subset of BZD dependence affteri
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greater than 0.3 (see Table 4), they all agreetiwvtlin the above-mentioned interpretation

of the factors.

DISCUSSION

Following the same design, GP patients and psyahiattpatients who were using BZDs
were assessed in the present study in order ts-gaiglate the promising results found in the
first study on the Bendep-SR®The response rates and the sociodemographic ¢oadstcs
were similar, but of course there were some diffees. More of the present GP patients were
married, instead of being single, and were consatukving with their partner instead of
alone and more of them had been educated to primsigad of advanced level. All these
features were strikingly similar in both the psyathc outpatient samples. A clear difference
was encountered in the GP patient samples witreot$p the mean MDD/DDD ratio, which
was lower (0.6) than in the former study (0.9). Timman duration of BZD use was higher in
the present psychiatric outpatient sample thaherfarmer one (63 versus 40 months). These
kinds of differences between the study populatemphasize once more the value of cross-
validation in order to justify the generalizatiohresults.

The above results provide further support for tedability, reliability and validity of the
Bendep-SRQ scales when they are applied to GP sywthiatric outpatient samples.
Moreover, the scalability results yielded by thesé&taanalyses confirmed the
multidimensional scale structure which has beefirmat previously'>**

In comparison with the former stufflow and moderate KR-20 values of the

'Problematic Use' scale, in the GP patients andhpairic outpatients respectively, provided
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less support for the subject discriminability. TbevIKR-20 value of .47 in the GP patients
was probably due to the homogeneous nature ofsémgple with respect to ‘awareness of
problematic BZD use'. This might be related toltveer mean MDD/DDD ratio in the
present GP sample (0.6 as compared to 0.9 in thmalrstudy); lower-dose BZD use could
have made the 'degree of awareness of problemaficuBe’ a less reliable measure by
narrowing the response set to lower values. Howekiersubject discriminability of the other
scales was not affected, which supports the rdilabif the Bendep-SRQ. The IDC values
did not provide as much support for the item disanability of the 'Withdrawal' scale as they
did before. This may have been due to the smallether of responding subjects, because
those who had never reduced or discontinued thé&ly Bse were excluded. In terms of test
stability, the TRT correlations indicated satistagtreliability of the 'Problematic Use' scale
and good reliability of the other scales.

The Rasch analyses in the present sample recoufitimeeconstruct validity of the
Bendep-SRQ scales analogously to the study onrtpepies of the Bendep-SRQ in CBAC
outpatients Not only Rasch-homogeneity was confirmed, but #igooriginal item orders
described by theoretical rationaf@s.

The interpretation of the factor analytical ressh®wn in Table 4 resembled the
interpretation in the first study on the Bendep-SR®his supports the concurrent and
discriminant validity. In both studies, the firstchthe second factors reflected the
psychopathological status and BZD dependence regplgc while the last factor reflected
the somatic status. However, three factors weradon the present study as opposed to four
in the former one. The additional factor of psyaal problem severity in the former study,
indicated by the highest loadings of the ASI-R s#yacores on alcohol, professional, social

and psychiatric problems, was not extracted présertis was probably due to poorer

135



guality of the ASI-R severity scores. Unlike thenBep-SRQ, SCAN and SCL-90 scales,
these scores have been shown to be proper scatesdns of scalability assessment.
Moreover, doubts about the unidimensionality ofthASI-R severity scores were raised in
the former study by a number of secondary factadilogs of greater than 0.3.

In addition to the former studies on the psychoiogtroperties of the Bendep-SRQ in GP
patients, psychiatric outpatients, self-help pas€mand CBAC outpatients,the present
study provides further support for the scalabiligfiability and validity of the Bendep-SRQ.
Therefore, the Bendep-SRQ appears to have gairmdaybrsupport for clinical and scientific
applications. A subsequent report will deal with #tandardization of the Bendep-SRQ in
order to make the interpretation of the sumscore®rfeasible. Further research should shed
more light on the predictive validity of the Bend8RQ scales. Certain critical Bendep-SRQ
scale scores or particular profiles of the scorghtrwarrant more rigorous treatment
interventions. The effects of certain dosage regsra discontinuation programmes on the
severity of BZD dependence could be evaluated usi@gesults of Bendep-SRQ monitoring.
Attention should also be paid to possible interageffects of persistent psychosocial
stressors and personality traits. The Bendep-SR€c@mmended to clinicians and
researchers as it is a practical and objectiveunsnt which might help them in their efforts

to make a difference in the prevention and managenfeBZD dependence.
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NOTE
The Bendep-SRQ can be obtained from the authors (C.Kan@czzopsy.azn.nl) and is also
available for on-line administration on site http://baserv.uci.kun.nl/~fzitman/Bendep-

SRQ.html.
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