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ABSTRACT

Introduction: Compliance with drug treatment is an important issue in
schizophrenia for which many scales have been devised. Turkish version
of the Drug Attitude Inventory is frequently employed due to ease of use
and high predictive value, although it is not as accurate as blood level
testing.To determine the validity and reliability of the Turkish version of
the Drug Attitude Inventory-10.

Methods: Eighty-two schizophrenia patients were included in the
study. Subjects were evaluated using Drug Attitude Inventory-10,
a Sociodemographic Data Form, Positive and Negative Symptom
Scale PANNS, Social Functioning Scale, and Quality of Life Scale for
schizophrenia patients.

Results: Reliability analysis revealed Cronbach’s a coefficient for internal
consistency to be 0.798 and item-total item correlation coefficients
to be between 0.420 and 0.647. Test-retest correlation coefficient (r)
was 0.809. Construct validity analysis revealed a tri-factorial construct
which accounts for 62.68% of variance. Good conformity to single factor
construct was found with confirmatory factor analysis.

Conclusion: Turkish version of the Drug Attitude Inventory-10 is valid
and reliable for evaluation of schizophrenia patients which makes it
suitable for research and clinical settings.
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INTRODUCTION

Antipsychotic drugs have been used to treat exacerbations and to
prevent relapses . The most important factor effecting the course of the
disorder is known to be regular antipsychotics use (1). Continuing use of
antipsychotic treatment after remission of symptoms is advocated for
at least six months to a year in treatment guidelines, due to this reason
(2). Despite all recommendation, compliance is a major problem in
this patient group. Non-compliant patients have been shown to have
3-7 times higher rates of remission (3). Treatment adherence problems
are associated with progressive cortical deterioration, recurrent
hospitalization, increase in suicide and death rates as well as higher
treatment costs (4).

%75 of schizophrenia patients have been reported to drop medication
within the two years after their initial discharge (5). Various studies report
non adherence to medication to be 4-72%. Variation between rates
may result from differences in definition and evaluation of treatment
compliance, differences in study group selection criteria and treatment
preferences as well as differences in study design (2,4). Treatment
compliance may be defined as accepting and following recommendation.
Non-compliance presents itself as not using or irregular use of medication
and failing to follow through with appointments (6). Non compliance to
antipsychotic treatment may be due to many reasons such as severity
and course of the disorder, lack of insight, polypharmacy, drug dose,

side effects, frequency of dosing, stigmatization, attitude of patient and
family towards medication and poor cooperation (5,7). Even though first
and second generation antipsychotics are very different in terms of side
effects, second generation antipsychotics offer little over first generation
in terms of rates of regular use (4).

Evaluation of adherence to treatment is possible with medication count
or serum level measurements; information obtained from patients’
relatives, clinical observation and questionnaires (8). Serum level
measurements are rarely used, being expensive or mostly unavailable.
In additon, variances in patients’ rates of metabolization cause uncertain
results. Drug count on the other hand, may be harmful to therapeutic
alliance and is not an accurate measure of drug “ingestion,” therefore not
particularly reliable. Questionnaires evaluating patients’ own reports are
commonly employed due to ease of use and less expense (8).

Many questionnaires have been developed to evaluate patient
compliance (9). “The Scale for Evaluation of Drug Therapy Non-
Compliance for Patients with Psychotic Disorders” devised by Aker et al.
(2000) is available in Turkey (10). Drug Attitude Inventory-10, the subject
of our study differs from other questionnaires in that it inquires patients’
attitudes towards drugs (11). Schizophrenia patients’ attitude drug use
is considered a strong indication of compliance, which increases with
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positive attitude (12). Schizophrenia patients’ attitudes towards drugs is
shaped by awareness of symptoms, general fuctioning, course of disorder
and side effects. While awareness of symptoms and use of new generation
antipsychotics correlate with a positive attitude; symptom severity, low
functioning and cognitive impairment correlate with a negative attitude
(12). Drug Attitude Inventory-10 groups persons into two, compliant
and non-compliant as total points are either positive or negative (11).
This questionnaire is commonly used for reseach because of its high
predictive value even though it is not as precise as blood levels (13).

AIM

To analyze validity and reliability of the Turkish version of Drug Attitude
Inventory-10 by Awad et al. (1992) (11).

METHODS

Subjects

41 consecutive consenting schizophrenia patients who had been followed
for at least a year at Bakirkéy Community Mental Health Center and 41
consecutive consenting schizophrenia patients who had been followed
for at least a year at Bakirkdy Outpatient Clinic were recruited for our
study. Patients between the ages of 18-65 years, who had been diagnosed
with schizophrenia acording to DSM-IV-TR criteria were included. The
aim of the study was explained to participants and they were asked to
consent orally and in writing.

Execution

Both patient groups were evaluated with Sociodemographic Data Form,
Drug Attitude Inventory-10, Positive and Negative Syndrome Scale, Social
Fuctioning Scale and Quality of Life Scale. A written consent was obtained
from George Awad, the developer of Drug Attitude Inventory-10, to
perform a validity and reliability study for a Turkish version through
electronic mail (11). Original version was translated to Turkish by an
experienced English language academic, the Turkish form was then
translated back to English by another researcher. This English form was
sent to the original developer to confirm that it is close enough to the
original English form in meaning. Validity and reliability studies begun
after confirmation. Local ethical committee approval was obtained and
study was performed in accordence with Helsinki Declaration.

Statistical Analysis

Internal consistency, inter-item correlation, item-total item correlation
and test-retest correlation was analyzed for reliability. Pearson
Correlation Test was used for normally distributed data. Spearman
Correlation Analysis was used for data without a normal distribution.
Initial Exploratory Factor Analysis and subsequent Confirmatory Factor
Analysis was used to test validity. Convergent validity of the inventory was
evaluated by testing correlation with Positive and Negative Syndrome
Scale, Social Fuctioning Scale and Quality of Life Scale scores. Statistical
significance was p<0.05 for all tests. All analysis was performed using
Statisitical Package for the Social Sciences version 18. Amos 18 software
was used for Confirmatory Factor Analysis.

Tools

Sociodemographic Data Form: A semi structured interview form
devised by the researchers to record sociodemographic data and clinical
information obtained from subjects.

Positive and Negative Syndrome Scale (PANSS): Devised be Kay
and et al in 1987, this semi structured interview scale has 30 items with
seven severity points for each item (14). 18 of 30 items are adapted
from Brief Psychiatric Rating Scale (BPRS), while 12 are adapted from
Psychopathology Rating Scale. Positive Syndrome Scale has 7 items
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(minimum 7, maximum 49 points), Negative Syndrome Scale has 7 items
(minimum 7, maximum 49 points) and General Psychopathology scale
has 16 items (minimum 16, maximum 112 points). Validity and reliability
studies were done by Kostakoglu et al. (15).

Drug Attitude Inventory-10(DAI-10): This questionnaire was devised
by Awad et al. in by modifying Hogan's Drug Attitude Inventory of 30
items. Number of items were decreased to 10 from 30 items with “yes” or
“no” questions. 6 of the answers are expected to be affirmative while 4 are
expected to be negative to implicate drug compliance. Patients receiving
total points greater than 0 are considered drug compliant (11).

Quality of Life Scale (QLS) for Schizophrenia Deficit Syndrome:
Devised by Heinrichs et al, this scale measures functionality within
previous month (16). It is a semi structured form filled out by the
interviewer. Evaluates intrapsychic foundations, interpersonal relations,
instrumental role, common objects and activities. Validity and reliability
studies of the Turkish version were performed by Soygiir et al (17).

Social Functioning Scale(SFS): Devised by Birchwood et al in 1990, this
scale evaluates schizophrenia patients’ performance in seven areas within
previous month (18). These areas are social engagement/withdrawal,
interpersonal behaviour, pro-social activities, recreation, independence-
competence, independence-performance and employment/occupation.
The scale has two forms for patient and patients’ immidate relations.
Validity and reliability studies of the Turkish version were performed by
Erakay et al (19).

RESULTS

Patients’ mean age in years was 38.32+10.99 in our study. 65 of the
subjects (79.3%) were male and 17(20.7%) were female. Some of the
patients had received no formal education while some were university
graduates; mean duration of education in years was 7.45+4.07. 17(20.7%)
patients were married, 12(14.6%) were currently employed. Patients who
were found to be drug compliant were comparable to patients who were
not, in terms of age, education, sex, marrital status and employement
(p>0.05) (Table 1).

Internal consistency

Cronbach’s alpha coefficient for internal consistency of Drug Attitude
Inventory-10 was 0.798. Cronbach’s alpha varied between 0.770 and
0.800 when items were removed. Values obtained by removal of items
are shown in Table 2.

Item -total item and inter item correlation coefficients are shown in Table
3. Items were significantly correlated with total item, with r between
0.420 and 0.647.

Test- Retest Analysis

Drug Attitude Inventory-10 was administered to 12 of the patients
enrolled in the study, for a second time 3 weeks later. Initial results and
retest results were analyzed using Spearman’s Correlation Test; correlation
(r:0.809) was statistically significant to a high degree (p<0.01).

Structural Validity

Exploratory Factor Analysis using Varimax Rotation were performed for
all 10 items. Kaiser-Meyer-Olkin (KMO) value which is used to indicate
sampling adequacy was 0.78 for our study. Barlett Test X2 value which
is also indicates sampling adequacy by analyzing probability of high
inter item correlation was 266.013 (p<0.01). Exploratory Factor Analysis
revealed a three factor structure with eigenvalue greater than 12. Factor
1 was a cluster of 3rd, 6th, 8th and 10th items; factor 2 was a cluster of
1st, 4th, 7th and 9th items; factor 3 was a cluster of 2nd and 5th items.
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Table 1. Comparison of sociodemographic data with respect to DAI-10 scores

n:82 DAI-10 Compliant/Non-compliant z p
c:::::;: sstt/ Ave/ss Ave/ss Ave/ss
Age: 18 - 65 38.32+10.99 38.36+10.97 35.461+1.12 -0.654 0.513
Education Years 0-15 7.45+.07 7.75+.14 5.843+.41 -1.389 0.165
n/% n/% n/% X2

Male: 65/79.3 57/87.7 8/123 2.955 0.09
Female: 17 /20.7 12/70.6 5/294

Married: 17/20.7 12/70.6 5/294 2.955 0.09
Unmarried: 65/79.3 57/87.7 8/123

Employed: 12/14.6 12/100 0 2.648 0.10
Unemployed: 70/ 85.4 57/81.4 13/186

Ave:Average, ss: Standard deviation, x* Chi squared value, zz Mann-Whitney-U value

Concordance Validity

Table 2. Cronbach’s Alpha Values when items are removed To test concordance validity of DAI-10, correlation between DAI-10 and

Cronbach’s Alpha Values when items are removed the scales used in the study (QLS, PANSS, SFS) were analyzed, taking into
Item 1 0.787 consideration that scores received on each scale were presumed to be
Item 2 0.799 affected by drug compliance. Statistically significant correlation between
Item 3 0.771 PANSS (r: -0.436, negative correlation, p<0.01), QLS (r: 0.417, positive
Item 4 0.781 correlation, p>0.01) and SFS (r:0.391, positive correlation, p<0.01) were
Item 5 0.799 found (Table 6).
Item 6 0.800
Item 7 0.770
tem 8 0776 DISCUSSION
ltem 9 0.749 Validity and reliability analysis of the Turkish version of Drug Attitude
ltem 10 0766 Inventory-10 was done in our study.

Sociodemographic data for drug compliant and non-compliant groups

Variance of this three factor structure was 62.68%. Factor 1 was named
“comment on positive effect of drugs,” factor 2 was named “comment on
protective effects of drugs” and factor 3 was named “comment on side
effects of drugs.” Table 4 shows factor loading after rotation for each
factor.

Confirmatory Factor Analysis

Confirmatory factor analysis for the “three factor model” revealed a chi-
squared test result which was not statistically significant (% 43.172,
p>0.05), however it shows a good level of fit (x2/df:1.349). Goodness of Fit
Index(GFI) was 0.908, Normed Fit Index(NFI) was 0.846, Confirmatory Fit
Index was 0.953 and Root Mean Square Error of Approximation (RMSEA)
was 0.066. Factor loadings of confirmatory factor analysis are shown in
Table 5.

Table 3. Item -Total Item and Inter Item Correlation Coefficients

in our study were statistically similar. Sociodemographic attributes are
reported to be definitive for drug compliance in literatiire, however there
are certain publications reporting that drug compliance is not affected by
sociodemographic attributes. Studies with greater sample sizes may be
explicative in this respect (4, 5).

Reliability is defined as the degree to which an instrument consistently
measures a construct across different samples from a main body at
different times. Most frequently employed methods to determine
reliability are item analysis, internal consistency and stability in time (20).
The most prevalent measure of internal consistency in reliability studies is
Cronbach’s alpha coefficient; a value of less than 0.40 implies unreliability.
Our study revealed a value of 0.798 show strong reliability. Reliability
analysis of the Spanish version found a Cronbach’s alpha coefficient of
0.57 (21). The same coefficient was found to be 0.71 in another study (8).

ITE1 ITE2 ITE3 ITE4 ITE5 ITE6 ITE7 ITE8 ITE9 ITET0 ITE10 total
ITET 203 153 3471 154 148 312% .283** 557 .226* 420
ITE2 237* 158 A460** .004 199 .255% .235% .200 .633**
ITE3 254* 177 .360** 346 416 623 552 .525**
ITE4 189 110 542 .330%* .506** 420%* A446**
ITES 156 .300** 101 .228* 199 614
ITE6 323% 272% 357 251* 499
ITE7 289** .566** 488 .510%
ITES 492** 455 .622%*
ITEQ 602** 647
ITET0 532**

*p<0.05 level significance and **p<0.01 level significance with Sperman’s Correlation Analysis
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Table 4. Distribution of Respective Factor Loadings After Varimax Rotation of DAI Items

Factor 1 Comment on Factor 2 Comment on Factor 3 Comment on
Positive Effects of Drugs Protective Effects of Drugs Side Effects of Drugs
ITE3 0.808
ITE6 0.719
ITETO0 0.640
ITE8 0.561
ITE4 0.789
ITET 0.750
ITE9 0.653
ITE7 0.613
ITE2 0.844
ITES 0.834

Exploratory Factor Analysis

Table 5. Standardized Factor Loadings

\ Item \ Standardized Factor Loadings

Factor 1:

it10 0.739

it8 0.599

it6 0.423

it3 0.736
Factor 2:

it 0.558

it7 0.620

it4 0.557

it9 0.948
Factor 3:

it2 0.705

it5 0.652

Table 6. Correlation of DAI-10 Total Points with PANSS, QLS and SFS
Scores

PANSS QLS SFS

Total Total Total
Item Total r:-0.436 * r:0.417* r:0.391*
PANSS Total r: -0.585% r:-0.558*
QLS Total r:0.812*

r: Spearman’s Correlation Coefficient, *p<0.01 level significance of correlation

Highly significant correlations were found between item points and total
points, evidenced by coefficients ranging from 0.402 to 0.647 (p<0.01).
Cronbach’s alpha values were between 0.77 and 0.80 after removal of
items. This signifies that each item has a differentiating contribution to
total points. Test-retest analysis also entails a significant correlation (r:
0.809) between points received in first and second assessments, meaning
that the scale gives similar results at different times.

Validity is the degree to which a scale measures what it is supposed to
measure, in other words whether the scale serves its purpose (20). In our
study, exploratory factor analysis was performed to determine structural
validity. KMO ve Barlett tests confirmed sample adequacy and variables
in the universe parameters had a multidimensional structure (22).
Exploratory factor analysis revealed a three factor structure. Variance for
this three dimensional structure was 62.68%. Original scale, was adapted
from DAI-30 which had a seven factor structure with 30 questions.
DAI-30 was reduced to 10 questions; 6 of these were expected to have

a positive and 4 were expected to have a negative answer. The Korean
version of the scale had a two factor structure (23). However Nielsen et
al found a three factor structure in a study with chronic patients. The
results of our study is in agreement with the results of this study (13).
Another study with chronic patients found a two factor structure. But the
scale aimed to let the participants to express themselves more by asking
if they “do not agree,” “agree to some extent,” “agree to a some extent,”
“agree to a large extent” instead of asking “yes” or “no” questions. Two
factor structure accounted for 50% of the variance in this study. Iltem 3
and 6 did not cluster in any factor. However item 3 was kept in the scale
due to the understanding that this item was relevant to insight and drug
compliance (24).

nou

In our study, the three factors formed by the clustering of 10 questions,
were processed with a confirmatory factor analysis. Satisfactory indices
of fit were obtained.

Concordance validity was tested by analyzing correlation between total
points and PANSS, QLS, SFS scores. All of these three scales relate to drug
compliance. Low DAI-10 scores correlate with severe positive symptoms,
lower cognitive ability and decreased social functioning (4). High level of
correlation between the DAI-10 total scores and scores of all three scales
(p<0.07) supports validity of DAI-10 according to our study.

Our study also demonstrates that the Turkish version of DAI-10 can
differentiate patients in terms of drug compliance. But greater predictive
power can be achieved by evaluating symptom severity, level of insight
and level of functioning alongside DAI-10 scores (12). In addition, DAI-
10 is not sufficient to appraise all attitudes towards drug use. Patients’
attitudes towards physician patient relationship, types of drugs, method
of drug administration, stigmatization, awareness of symptoms cannot
be assessed with this scale. Physicians are required to thoroughly assess
the attitudes of non-compliant patients and implement intervention. It
should prove useful to bring other scales of attitudes towards drugs into
Turkish besides DAI-10 (25, 26).

Limitations

Test-retest analysis was perfomed with a single patient group in short
time. Also a greater sample size can allow appretiation of drug attitude at
various phases of a disorder, under various side effects, towards various
types and doses of drugs. Predictive power of the Turkish version of DAI-
10 can be determined in diverse clinical settings.
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