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ABSTRACT Objective: This study aimed to develop the Rational
Drug Use Scale for the Turkish public. Material and Methods: The
online scale surveyed 367 individuals from the general population of
Turkey who completed the scale via social networks from May 1 to
June 15, 2020. The construct validity was tested via exploratory factor
analysis and confirmatory factor analysis based on two different sam-
ples. The factor loading of the indicator, composite reliability and the
average variance extracted have to be considered to establish conver-
gent validity. Measurement invariance testing was conducted based on
gender groups. Internal consistency reliability of the Rational Drug Use
Scale has been examined with Cronbach alpha and composite reliabil-
ity. Results: The confirmatory factor analysis results showed that it had
been revealed that the three-factor construct of the Rational Drug Use
Scale ensures a perfectly model-data fit. The convergent validity of the
scale was examined through item loadings, composite reliability, and
average variance extracted values. The scale's reliability was examined
with Cronbach’s alpha and composite reliability. Both reliability coef-
ficients show that the Rational Drug Use Scale is reliable at a reason-
able level. Conclusion: It was concluded that the Rational Drug Use
Scale is a valid and reliable tool for assessing attitudes towards drug
use in the Turkish population.
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OZET Amag: Bu calisma, Tiirk kamuoyuna yénelik Akiler lag Kul-
lanim Olgegini gelistirmeyi amaglamaktadir. Gere¢ ve Yontemler:
1 May1s-15 Haziran 2020 tarihleri arasinda Tiirkiye genelinde sosyal
aglar tizerinden 367 kisiye ¢evrimici dl¢ek uygulandi. Yapr gecerliligi,
agimlayici faktor analizi ve dogrulayici faktor analizi ile test edildi. Ya-
kinsak gecerliligi saglamak i¢in gostergenin faktor yiiklemesi, bilesik
giivenilirlik ve ¢ikarilan ortalama varyans dikkate alindi. Cinsiyet grup-
larina gére 6lgme degismezligi testi yapildi. Akiler ilag Kullanimi Ol-
¢egi’nin i¢ tutarlilik giivenirligi Cronbach alfa ve bilesik giivenirligi ile
incelendi. Bulgular: Oz yeterlik, duyarlilik ve algilanan ciddiyet olmak
iizere 3 faktorden ve 17 maddeden olusan Akiler ilag Kullanimi Olge-
ginin, akilct ilag kullanimini 6lgebildigi goriilmiistiir. Akiler Tlag Kul-
lanim1 Olgeginin agimlayici faktdr analizi ile ortaya konan yapi
gecerliligi uygulanan dogrulayici faktor analizi ile test edilmistir. Buna
gore Akiler flag Kullanimi Olgeginin 3 faktorlii yapisinin miikemmel
bir model-veri uyumunu sagladig1 ortaya ¢ikmustir. Olgegin yakinsak
gegcerliligi madde yiiklemeleri, bilesik giivenirlik ve ortalama varyans
degerleri ile incelenmistir. Olgegin giivenirligi, Cronbach alfa ve bile-
sik giivenirligi ile incelenmis- tir. Her iki giivenirlik katsayis1 da Akilc1
[lag Kullanimi Olgeginin iyi diizeyde giivenilir oldugunu gostermekte-
dir. Sonug: Akiler Tlag Kullanimi Olgeginin Tiirk toplumunda akilei
ila¢ kullanimina yonelik tutumlar1 degerlendirmede gegerli ve giiveni-
lir bir ara¢ oldugu sonucuna varilmistir.

Anahtar Kelimeler: Akilci ilag kullanimi; 6lgek; giivenirlik; gegerlik

The World Health Organization defines drug as

“A substance or product that is used or intended to
be used to modify or explore physiological systems
CEN|

and pathological states in the benefit of recipient”.
The drugs are required for diagnosis and treatment of

diseases and prevention against some diseases. Al-
though treatment is surgical in some disorders, drugs
are needed as supportive therapy. Given the fact that
drugs also have adverse effects and comprise an im-
portant burden in healthcare expenses in addition to
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their preventive and therapeutic effects, drug use has
become increasingly important.>3 Use of unneces-
sary, high cost drugs is associated with substantial
economical burden to our country.’?

Rational drug use is the patient’s receiving the
right treatment that corresponds to his clinical needs,
in the dose appropriate for his individual needs, for an
adequate period of time, at the lowest cost for himself
or the society.! Rationale drug use is to determine
most effective (pharmacodynamics and pharmoki-
netics), most reliable (toxicity, undesired effects),
most suitable (individualized drug; contraindications
and conditions requiring dose adjustment, hepatic
failure, renal failure, pregnancy, geriatric and pedi-
atric drug use, polypharmacy, diabetes mellitus etc.)
and cost-effective drug by accurate diagnostic and
therapeutic method.* Currently, rapid increase in the
number of commercially available drugs, increased
risks related to drug use, higher drug expenses and
non-rationale use of drugs by enhanced autonomy of
individuals are important issues to be addressed.
Many factors including social, cultural and econom-
ical characteristics, administrative and regulative
mechanisms, and educational factors can affect inap-
propriate drug use. Given these facts, it is needed to
enhance levels of rational drug use by caring attention
to conscious and prescribed drug use.>® It has been
found that the different authors developed scale for
rational drug use in 2018 and 2019.%” However, our
study differs from other studies on scales for rational
drug use is the fact that our scale is based on health
belief model. According to this model, individuals’
health behaviors are associated with perceiving sever-
ity of disease or condition and benefit from taking ac-
tion in order to diminish threat. If the attitudes
towards health behaviors, health-related intervention
can be developed to alter attitudes and form desired
health behaviors.® The model explains the association
between individuals belief and behaviors and effect
of individual motivation on health behaviors at level
of decision-making. In addition, the model also de-
fines what motivates to adopt or not to adopt health-
related actions and conditions involved in health
behaviors in particular.”!° A new scale development
based on the model is needed. This model includes
variables which influence on individual perception,
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factors leading alterations and anticipated behaviors.
It can be suggested that the model relies on individ-
ual perception that affects individual’s health behav-
iors. The model defines these perceptions assumed to
be effective on health behaviors.”!! These include
perceived susceptibility, perceived severity, health
motivation, perceived benefit, perceived barrier and
self-efficacy, which were primarily used during de-
velopment process of the scale.

I MATERIAL AND METHODS

STUDY DESIGN AND PARTICIPANTS

This research is a methodological research type
study. This research was conducted with the 367 in-
dividuals via online Rational Drug Use Scale
(RDUS) using Google Forms. Convenience sam-
pling method was used. The study was approved by
Ethics Committee of Yozgat Bozok University
(date: April 15, 2020, no: 08/03). All procedures
performed in the study involving human partici-
pants were in accordance with the 1964 Helsinki
Declaration and its later amendments or compara-
ble ethical standards.

Two different samples were used in this study.
In the first step, 243 data were collected for ex-
ploratory factor analysis (EFA). In the second step,
124 data were collected for confirmatory factor analy-
sis (CFA). Mean age was 43.57£16.3 years in the
study population. Of the subjects, 52.3% were women
and 61.6% were married while 66.2% were graduate.

PROCEDURE

During the development of the RDUS, the items in
the “Conscious Drug Use Behavior Form” developed
by Goger and Giinay to determine the behaviors of
individuals about aware in 2018 drug use were used.’
The items of the form were revised in line with the lit-
erature on rational drug use, and then a pre-form with
23 items was written.!""!” The pre-form was examined
by 2 experts for the domain and 1 expert for the item
written criteria. In the draft scale, which was final-
ized, there are 23 items regarding the rational use of
drugs, which are thought to reflect all the dimensions
that aim to determine the use of drugs, the method of
use, dose, duration, storage form, and using except
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doctor’s advice. The items of Likert type scale are
graded as “never-17, “rarely-2”, “mostly-3”, and “al-
ways-4”. The pre-form of the RDUS was used for 5
people which are reflected the property of samples.
Items were evaluated for intelligibility. Pre-form was
run to 27 people. Item total correlations are over ac-
ceptable value which is around 0.20.'

STATISTICAL ANALYSIS

Within the scope of the validity study of the RDUS,
EFA was applied to reveal the factor construct of the
scale. The principal component analysis was used for
factor extraction, and because dimensions of the scale
were thought to be related, the oblique rotation
method was preferred. Then, the accuracy of this con-
struct was tested with CFA. Before that, the second
data set was tested in terms of assumptions of CFA.
CFA was performed based on the marginal maximum
likelihood estimation method with the covariance
matrix calculated."” Following recommendations of
model fit indices were considered in this study: ab-
solute fit (chi-square goodness-of-fit (y?), stan-
dardized root mean square residual (SRMR),
parsimony-corrected fit root mean square error of
approximation (RMSEA), Tucker-Lewis Index
(TLI), Comparative Fit Index (CFI). The following
cut-off values were used to indicate model fit:
0<y?/df<3, it shows a perfect consistency; TLI and
CFI1>0.90 RMSEA and its upper 90% confidence
limit <0.08, RMSEA’s close fit p>0.05, and
SRMR<0.08.2>* To establish convergent validity,
the factor loading of the indicator, composite relia-
bility (CR) and the average variance extracted
(AVE) have to be considered. Convergent validity
was indicated by an item factor loading >0.5 and
p<0.05, AVE>0.5, and CR>0.7.** The discrimi-
nant validity is evaluated by using Fornell and Lar-
cker criterion.”® This method compares the square
root of the AVE with the correlation of latent con-
structs.?® Therefore, the square root of each con-
struct’s AVE should have a greater value than the
correlations with other latent constructs. Internal
consistency reliability of the scale was examined
by Cronbach alpha and CR. Cronbach alpha and CR
is between 0.60-0.70 the scale reveals to be reli-
able.?
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I RESULTS

CONSTRUCT VALIDITY RESULTS OF RDUS
EFA

Previous to the application of the EFA, the data set
had been tested in terms of the assumptions of the
factor analysis. Univariate outliers values were ex-
amined by converting the item scores of the scale to
the standard z score, and 10 observations with all
standard scores outside the =4 z score range were ex-
cluded from the data set.'®?” Mahalanobis distances
(MD) were calculated for the multivariate outliers ex-
amination and 5 observations with MD values ex-
ceeding 0=0.001 and critical=49.73 at 23 degrees of
freedom were removed from the data set.'® The skew-
ness coefficients of the items varied between 0.049
and -2.981 inside the acceptable range which is, |3]
and the kurtosis coefficients between 0.043 and 8.745
inside the acceptable range which is |10].2!*® Since
more than half of the squared MD values (57%) are
less than the value of ¥°p,(0,5)=22.337, that is, it falls
on or within the contour of 50%, multivariate nor-
mality assumption is provided. For multicollinearity,
the binary correlations of the items were examined
and no correlation value exceeding the critical value
of r=0.85 has been found.”! As a result of testing the
assumptions, 15 observations were extracted from the
first sample consisting of 243 data, and EFA was ap-
plied to a data set of 243 individuals consisting of 23
items. It is suggested that 200 people are sufficient
for factor analysis.?! The suitability of the data set of
the RDUS for EFA was examined using Kaiser-
Meyer-Olkin (KMO) and Bartlett tests. In factor
analysis studies in social sciences, it is considered
sufficient to have a KMO value of 0.60 and above.?!
In this study, KMO value was calculated as 0.85.
When Bartlett test results are examined y’=1864.063;
df=253 (p=0.000), it is seen that the value is signifi-
cant at the 0.01 level. Therefore, it was concluded that
the correlation matrix was different from the identity
matrix. According to the KMO value and Bartlett test
results, it was concluded that the data matrix of the
RDUS consisting of 23 items was suitable for factor
analysis. The factor analysis was repeated by remov-
ing 3 items which are “/ do not use drug other than
the doctor’s recommendation (item 20)”, “If I feel
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good, I stop the using drug before the specified time
(item 11)” and “I take the drug with drinks other than
water (item 12)” with a factor load value below 0.40,
loaded under more than one factor and the difference
between load values was less than 0.10 from the
scale. Considering that there are similar items that
had the same expressions on the scale and the factor
loadings of those items are also high, it was found ap-
propriate to remove these items from the scale. As a
result of the repeated factor analysis, 5 dimensions
with an eigenvalue above 1.00 were observed. Con-
sidering the eigenvalues of the first three factors
(3.391, 2.595, 2.307) and the screen plot, it was de-
cided that the factor number of the 20-item scale
should be 3 (Figure 1).

EFA results are summarized in Table 1. The
three-factor solution displays that the eigenvalues of
the first three-dimension are 3.885, 3.275, and 2.896
respectively.

After oblique rotation, factor loads for three-fac-
tor model of RDUS ranged from 0.340 to 0.825. In
addition, items and factors in the scale explained
50.23% of total variance >40%.?'

Scree Plot

Eigenvalue
i

T T T T T T T T T T T T T T T T T T T T
1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Component Number

FIGURE 1: Rational Drug Use Scale scree plot.

TABLE 1: Rational Drug Use Scale, item factor load, eigenvalue explained by factor and variance.

Code Item Self-efficacy Factor 2 Factor 3

19 | use drug in accordance to mode of delivery (chewing, oral, topical etc.) 0.825

12 | use drug in accordance to dose recommended 0.814

13 | pay attention to frequency of use of drug 0.779

17 | pay attention to postprandial or pre-prandial use of drug 0.661

11 | pay attention to purpose of drug 0.648

14 | control expiry date of drug 0.512

110 | continue to use drug throughout recommended duration 0.476

121 | use drug given or recommended by other people 0.796

114 | give drug to people with similar complaints 0.756

113 | recommend drug to people with similar complaints 0.710

123 | buy drug from pharmacy on my own 0.709

122 | use drug on contrary to doctor’s advice 0.657

15 | use drug beyond expiry date 0.517

116 | know adverse effects of drug 0.746

119 | attend to control visit after completion of drug 0.598

115 | obtain sufficient information about drug (doctor, pharmacist) 0.596

16 | pay attention to storage conditions of drug 0.582

118 | attend to doctor if | encounter a side effect 0.542

18 | read product information before drug use 0.515

117 | discontinue drug if | encounter a side effect 0.340
Self-value 3.885 3.275 2.896
Variance explained 19.43 16.34 14.48
Total variance 50.23
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As shown in Table 1, 7 items coded as 11, 12, 13,
14,17, 19 and 110 in factor I quantify self-efficacy in
rational drug use; thus, factor I was termed as “self-
efficacy”. The factor II includes 6 items coded as 15,
113, 114, 121, 122 and 123 which quantify sensitivity
of individuals regarding drug use; thus, the factor 11
was termed as “sensitivity”. Factor III includes 7
items coded as 16, 18, 116, 117, 118 and 119 which
quantify seriousness regarding drug use process; thus,
factor III was termed as “perceived severity”.

In Table 1, it was found that the factor loads of
items comprising self-efficacy factor ranged from
0.476 to 0.825, contributing to variance explained by
19% while factor loads of items comprising sensitiv-
ity factor ranged from 0.796 to 0.517, contributing to
variance explained by 16%. Again, the factor loads
of items comprising perceived severity factor ranged
from 0.746 to 0.340, contributing to explained vari-
ance by 14%. When correlations among factors were
assessed, it was found that self-efficacy showed a
moderate, positive correlation with sensitivity (0.249;
p=0.000) and perceived severity (0.586; p=0.000) and
that there was a moderate, positive correlation be-
tween sensitivity and perceived severity (0.373;
p=0.000).

CFA

To test validity of 3-factors construct including 20
items of RDUS, CFA was performed on a dataset
from a second sample. CFA assumptions were ana-
lyzed and 5 observations falling outside score range
of +4 z for one-tailed outlier and 2 observations with
MD values exceeding 0=0.001 and y°=45.32 values
at 20 degrees of freedom in multi-tailed outlier were
excluded from data set.'®?” Univariate normality was
provided since skewness coefficients for items ranged
from -1.459 to 3.091 and coefficient of kurtosis
ranged from -0.852 to 9.315.2!'*® Multivariate nor-
mality assumption was provided since more than half
of squared MD values (89%) are less than the value
of ¥’ p,(0,5)=31.41. Multicollinearity and singularity
assumptions were also provided as binary correla-
tions did not exceed the critical value of -r=0.85.%!
Figure 2 shows standardized factor loads from CFA.
Item loads ranged from 0.69 to 0.87 for self-efficacy
factor, from 0.55 to 0.89 for sensitivity factor and
from 0.35 to 0.83 for perceived severity factor; item
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FIGURE 2: Results of Rational Drug Use Scale confirmatory factor analysis.

loads for all items other than item were >0.4 which is
recommended as acceptable factor load.?

y*/df ratio was calculated as 261.051/167=1.56
based on goodness of fit values; the y?df ratio
(1.56)<3.0 indicated high goodness of fit.?! Other
goodness of fit indices include RMSEA, CFI and TLI
values. For three-factor construct of scale, RMSEA,
CFI and TLI were calculated as 0.73, 0.92 and 0.91.
The recommended lower and upper limits of RMSEA
value are 0 and 0.08, respectively.?? While recom-
mended range for CFI and TLI values is 0.90-1.00.%
Thus, it was demonstrated that three-factor construct
of RDUS including 20 items was highly valid.

As shown in Table 2, item-total correlations
was 0.48-0.53 in self-efficacy dimension whereas



Semsinnur GOCER et al.

Turkiye Klinikleri J Health Sci. 2022;7(3):856-64

0.24-0.66 for sensitivity dimension and 0.30-0.58 in
perceived severity dimension. When item-test cor-
relations were assessed for the whole scale, it was
found that the lowest correlation value was 0.24 while
the highest correlation value was 0.66. Each item
showed a significant, positive correlation with the
scale (p<0.001). Total correlations for item was ap-
proximately 0.20, that is acceptable.*’ Since there was
no significant increase in alpha reliability when items
with the lowest correlation values were excluded from
the scale, it was decided to retain these items in the
scale. The coefficients obtained were validity coeffi-
cients for discriminant of all items, indicating their
consistency with both factor they belonged and whole
scale. For the lowest and the highest groups of 27%
presented in the last column, it was seen that the dif-
ferences between mean scores obtained from dimen-
sions were statistically significant for each dimension.
Thus, RDUS can discriminate groups with or without
desired features.

MEASUREMENT INVARIANCE

Table 3 includes the findings of the multi-group
(MG)-CFA. Sokolov stated that CFI values of meas-
urement invariance with MG-CFA should be taken
into account, and to ensure metric invariance and
scaler invariance as relative goodness of fit cut-off
values it should be as ACFI<-0.01.*! Accordingly,
when Table 4 is examined, it can be observed that the
scaler invariance was hold for the self-efficacy and
sensitivity dimensions. On the other hand, metric in-
variance was hold for the severity dimension. Metric
invariance assumes that the factor loadings of the
across groups are equal. In this way, factor variances
across groups and structural relations can be compa-
rable. Scalar invariance assumes that both the factor
loadings and the measurement intercept are invariant
among the groups, and only in this way, it becomes
possible to compare factor means and variances
among the groups.’>* Consequently, it can be stated
that the factor loads are equal between gender groups

TABLE 2: ltem total correlations at level of dimensions and scale.
Item subscale Item total Lowest and highest
Item correlation correlation groups of 27% t
11(y1) | pay attention to purpose of drug. 0.530 0.365 43.124*
12(y2) | use drug in accordance to dose recommended. 0.689 0.488
13(y3) | pay attention to frequency of use of drug. 0.703 0.533
14(y4) | control expiry date of drug. 0.478 0.533
17(y7) | pay attention to postprandial or pre-prandial use of drug. 0.541 0.260
19(y9) | use drug in accordance to mode of delivery (chewing, oral, topical etc.). 0.670 0.662
110(y10) | continue to use drug throughout recommended duration 0.477 0.553
15(y5) | use drug beyond expiry date. 0.245 0.483 28.553*
113(y11) | recommend drug to people with similar complaints. 0.610 0.507
114(y12) | give drug to people with similar complaints for use. 0.665 0.515
116(y18) | use drug given or recommended by other people. 0.632 0.408
122(y19) | use drug on contrary to doctor's advice. 0411 0.422
123(y20) | buy drug from pharmacy on my own. 0.500 0.555
16(y6) | pay attention to storage conditions of drug. 0.579 0.458 35.493*
18(y8) I read product information before drug use. 0.461 0.254
115(y13) | obtain sufficient information about drug (doctor, pharmacist). 0.530 0.506
116(y14) | know adverse effects of drug. 0.535 0.417
117(y15) | discontinue drug if | encounter a side effect 0.296 0.477
118(y16) | attend to doctor if | encounter a side effect. 0.490 0.271
119(y17) | attend to control visit after completion of drug 0.362 0.319
**p<0.01.
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TABLE 3: Cronbach alpha, average variance and composite reliability for the scale.

Cronbach alpha reliability

Self-efficacy 0.85
Sensitivity 0.80
Perceived severity 0.75
Whole scale 0.86

Average variance extracted

Composite reliability

0.60 0.91
0.54 0.87
0.39 0.81
0.51 0.95

TABLE 4: Multi-group-confirmatory factor analysis results.

Model x? df p value Comparative Fit Index
Self-efficacy Configural 58.161 28 0.0007 0.943
Metric 64.630 34 0.0012 0.942
Scaler 73.330 40 0.0010 0.937
Metric-configural 5.822 6 0.4434 -0.001
Scaler-metric 8.009 6 0.2374 -0.005
Rational drug use Sensitivity Configural 110.331 18 0.0000 0.930
Metric 136.764 23 0.0000 0.917
Scaler 149.424 28 0.0000 0.907
Metric-configural 24.358 5 0.0002 -0.013
Scaler-metric 6.771 5 0.2382 -0.01
Perceived severity Configural 71.073 28 0.0000 0.884
Metric 72.891 34 0.0001 0.895
Scaler 84.144 40 0.0001 0.881
Metric-configural 2.094 6 0.9108 0.011
Scaler-metric 11.061 6 0.0865 -0.014
for the severity dimension. The factor loads and in- RELIABILITY

tercepts are equal between gender groups for the self-
efficacy and sensitivity dimensions.

CONVERGENT VALIDITY

It is seen that item factor loads (presented in Figure 2)
were above cut-off value of 0.5.>* AVE and CR val-
ues are presented in Table 3. AVE was 0.9 for the
whole scale, 0.6 for self-efficacy dimension and 0.54
for sensitivity dimension, all of which was above 0.5.
In perceived severity dimension, AVE was found as
0.39. It was suggested that convergent validity is still
sufficient in case of CR is over 0.6 and AVE<0.5.%°
Thus, it can be suggested that convergent validity was
also provided for perceived severity dimension. In
addition, it was seen that construct reliability values
(CR and Cronbach alpha) for all dimensions and
whole scale was above 0.7.%° As a result, convergent
validity was provided for RDUS.
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As shown in Table 3, Cronbach alpha value was cal-
culated as 0.85 for self-efficacy dimension, 0.80 for
sensitivity dimension and 0.75 for perceived severity
dimension. It was found as 0.86 for the whole scale.
Composite reliabilities were above the threshold
value (0.70) for each dimension and the whole
scale.”® When assessed together, it was seen that re-
liability was provided for RDUS.

With the test-retest reliability, it was aimed to
determine the invariance of the RDUS in time. To
calculate the test-retest reliability coefficients, the
scale was administered to 10 participants twice,
with an interval of 2 weeks, and the correlations be-
tween the 2 applications were calculated. Reliabil-
ity coefficients calculated by the test-retest method;
0.82 for the “self-efficacy” dimension; 0.80 for the
“sensitivity” dimension, and 0.86 for the severity
dimension. In general, scales with a reliability co-
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efficient of 0.70 and above are considered reli-
able.*

I DISCUSSION

In this research, the objective was to to investigate its
factor construct of RDUS. Given the 5-points Likert
scale was used to rate items, EFA was performed with
ordinal data for this purpose. Twenty-three items were
formulated to develop the RDUS. Of these, 17 were
assigned into 3 factors. Factor 1 assesses self-efficacy
using 7 items which measures individual’s adherence
to drug use regarding mode of delivery, dose and du-
ration among others. Factor 2 assesses sensitivity using
6 items which measures individual’s behaviors re-
garding drug use. Factor 3 assesses perceived severity
using 7 items which measures individual’s responses
to situations occurring during drug use. The scale con-
struct with 3 factors was also subjected to confirma-
tory analysis. Based on the results from validity and
reliability study including explatory and confirmatory
analyses, 3 factors and 17 items in this scale were
found to be capable to measure rational drug use.

LIMITATION OF STUDY

Our study has no limitations.

I CONCLUSION

As a result, it has been determined that the RDUS is
a valid and reliable tool for assessment of attitudes

towards drug use in Turkish population. RDUS was
developed for use in the population aged >18 years.
This is a validated and reliable scale based on health
belief model, which will be used to measure knowl-
edge about rational drug use.
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