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Abstract. Study Objectives: The aim of this study was to adapt the internationally accepted Performance En-
hancement Attitude Scale to the Turkish culture and determine the reliability and validity of the adapted 
version. Methods: A total of 207 Turkish individuals, 110 males (mean age=39.33±2.45 years) and 97 females 
(mean age=38.91±1.51 years), aged 18 and over, who regularly engaged in exercise, participated in the study. 
In the analysis of the data, the exploratory factor analysis was used to determine the underlying structure of 
the scale items, and the confirmatory factor analysis was performed to test the compatibility between the 
model and the data. In addition, the Cronbach alpha reliability analysis was undertaken for reliability, and the 
Pearson product-moment correlation and test-retest values were obtained to examine for the item correlation 
analysis. Results: The cross-sectional multi-sample Performance Enhancement Attitude Scale consisted of 17 
independent items under a single sub-dimension as in the original version. In our study, the internal consist-
ency coefficient of the Turkish version was calculated as 0.88, the factor loads varied between 0.40 and 0.67, 
and the test-retest correlation was 0.79. Conclusions: These findings showed that the Turkish adaptation of 
the Performance Enhancement Attitude Scale can be reliably used for research purposes. It may be thought 
that is important to bring an internationally accepted instrument to the Turkish literature to be used in future 
research in order to investigate the performance-enhancing attitudes of exercise.
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Introduction

Performance-enhancing substances have been 
used in competitive and non-competitive sports for 
years, and the use of such substances or drugs con-
stitutes not only a legal but also an ethical problem, 
especially in competitive sports (1,2). The World 
Anti-Doping Agency regularly updates the list of 
prohibited substances regarding the detection, preven-
tion, and deterrence of doping on both national and 

international scales (3). However, when people are ri-
vals, they sometimes use some performance-enhancing 
methods even when exercising and often resort to the 
use of drugs in order to gain superiority and advantage 
over each other (4,5).

Attitude has a mediating role between knowl-
edge and behavior (6). By increasing knowledge, the 
development of attitude can also help develop behav-
iors that are repeated consciously or unconsciously 
(7). There are also studies reporting that developing 
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an awareness toward doping can prevent the use of 
performance-enhancing substances (8,9). 

The aim of this research was to adapt the interna-
tionally accepted Performance Enhancement Attitude 
Scale (PEAS) to individuals doing exercise regularly 
in Turkey.

Materials and Method

Process of Translating the Scale into Turkish

The Performance Enhancement Attitude Scale 
(PEAS), which was first developed as a 97-item four-
point Likert-type scale, was later modified by Petroczi 
(2009) and introduced into the literature as a 17-item 
six-point Likert type instrument. Responses to the 
items are evaluated as “strongly disagree”, “disagree”, 
“partially disagree”, “partially agree”, “agree”, and 
“strongly agree”. The score range of the scale is 17 to 
102, with a high score indicating a positive attitude 
and a low score indicating a negative attitude toward 
doping. In previous international validity and reli-
ability studies, the Cronbach’s alpha value of the scale 
ranged from 0.71 to 0.91 (10,11).  

During the translation process of the scale into 
Turkish, the content of the original scale was com-
pletely preserved, with no new statement being added 
or no statement being removed from the scale. The 
process of adapting the scale to Turkish consisted of 
three stages: First, the original scale was translated 
from English to Turkish. Then, the translated version 
was back-translated to English. Lastly, the under-
standability of the adapted statements for Turkish in-
dividuals who regularly engaged in exercise was tested. 
The details of these stages are given below.

Three experts working in the field of linguistics 
translated the scale from English to Turkish sepa-
rately. These experts discussed each problematic item 
and reached a consensus to obtain the Turkish draft of 
the scale. Two experts working in the field of exercise 
checked this draft version, and after further discuss-
ing problematic items, they reached a consensus and 
prepared the final draft of the adapted scale. This draft 
version was then translated from Turkish into English 

by another specialist with a Ph.D. degree, who worked 
in the field of psychology and had foreign language 
proficiency. Considering the evaluations of the experts 
in both groups, the scale that was translated into Eng-
lish was compared with the original scale by the re-
searchers, and it was seen that there was a high level of 
similarity between the two versions. In the last stage, 
the scale was administered to 40 individuals who regu-
larly engaged in an exercise to test the understandabil-
ity of the adapted scale. After confirming that there 
was no problem concerning the clarity of the scale, the 
main study was initiated.

Study Population

The scale was administered to individuals aged 
18 years and over, who regularly exercised in fitness 
clubs in Mersin, Adana, Antalya, Gaziantep, and Van 
in Turkey. For the scale adaptation study, a total of 207 
exercisers, 110 males (mean age = 39.33 ± 2.45 years) 
and 97 females (mean age = 38.91 ± 1.51 years), par-
ticipated in the study.

Application of the Scale

The scale was completed with one-to-one inter-
views with the participants. The scale was applied in 
fitness clubs before the participants began their exer-
cise. All the participants signed a voluntary consent 
form. Local ethics committee approval was obtained 
for the study (Date-Number: 04/10/2021-184).

Statistical analysis

In the analysis of the data, the exploratory factor 
analysis was used to determine the underlying structure 
of the scale items, and the confirmatory factor analysis 
was used to test the compatibility between the model 
and the data. SPSS v. 22.0 software package was used 
for the explanatory factor analysis, and LISREL 9.30 
package program was used for the confirmatory fac-
tor analysis. In addition, the Cronbach alpha reliability 
test was conducted to analyze reliability, and the Pear-
son product-moment correlation and test-retest values 
were obtained for the analysis of item correlation.
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Table 1. Arithmetic mean and standard deviation values for the items of the scale

Item number n X̅ sd

Item 1 207 1.79 1.23

Item 2 207 1.70 1.21

Item 3 207 2.83 1.43

Item 4 207 2.70 1.45

Item 5 207 2.11 1.56

Item 6 207 2.65 1.73

Item 7 207 2.09 1.49

Item 8 207 2.35 1.35

Item 9 207 2.18 1.23

Item 10 207 2.78 1.49

Item 11 207 2.65 1.48

Item 12 207 2.23 1.38

Item 13 207 2.78 1.37

Item 14 207 2.09 1.41

Item 15 207 2.21 1.60

Item 16 207 3.81 1.29

Item 17 207 2.88 1.88

X̅: Arithmetic mean; sd: Standard deviation

Results

Table 1 and Table 2 show that findings related to 
the scale and findings regarding the construct validity 
of the scale are shown in Table 3.

In order to determine the scale items, factor anal-
ysis was performed, and it was seen that the items were 
collected under a single sub-dimension as in the origi-
nal scale. The explanation of total variance for PEAS 
is also presented in Table 4.

Table 5 shows that the reliability value of the 
scale was found to be high. After the adaptation of the 
scale to Turkish, test-retest reliability was examined as 
a measure of the scale’s ability to provide consistent 
results from one application to another. For test-retest 
reliability, the Turkish version of PEAS was adminis-
tered to a total of 80 regularly exercising individuals, 
40 females (37.03 ± 1.36 years) and 40 males (38.76 ± 
1.87 years), twice at a three-week interval.

Table 6 shows that the test-retest reliability co-
efficient of the scale was high. In order to measure 
the criterion-related validity of the Turkish version 

of PEAS, its relationship with the Attitudes toward 
Doping Use Scale was examined based on the validity 
and reliability data provided by Petroczi (2009). The 
scales were applied to 50 individuals aged 18 years and 
older who exercised regularly. As a result of the Pear-
son product-moment correlation analysis performed 
to test the criterion-related validity, a positive and 
significant relationship (p<.01; r=0.65) was found be-
tween the Turkish version of PEAS and the Attitudes 
toward Doping Use Scale (Table 7).

Discussion and Conclusion

Translating a scale into another language causes 
the structure of the scale to change due to cultural 
differences. Examining the scale items in detail to 
minimize differences is the main rule of the adapta-
tion process (12-14). Therefore, in this study, while 
determining the language equivalence of the scale, the 
translated scale was analyzed by comparing it with the 
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Table 3. Exploratory and Confirmatory Factor Analysis Results of the Scale

Item Explanatory Factor Analysis 
Confirmatory Factor
 Analysis 

Component 
Structure Patternᵃ 

Factor Structure 
Patternᵇ

Standardized Factor 
Loadings

Standard 
Errors

t-values R-square

1 .485 .456 .6756 .0721 8.8625 .4531

2 .544 .490 .5951 .0745 8.3496 .3545

3 .570 .515 .6498 .0710 8.1828 .4566

4 .494 .435 .6265 .0728 8.8494 .4097

5 .427 .409 .6119 .0724 8.5685 .3909

6 .670 .650 .5862 .0736 8.0800 .3545

7 .460 .419 .5202 .0789 7.1548 .2896

8 .612 .568 .4659 .0760 6.8709 .2334

9 .536 .517 .5279 .0746 7.2336 .2822

10 .420 .403 .5038 .7236 6.6579 .2450

11 .541 .526 .4340 .0749 5.6728 .1.828

12 .560 .490 .4069 .0720 5.0044 .1656

13 .400 .444 .4092 .0752 4.9074 .1662

14 .439 .420 .4047 .0745 5.0380 .1560

15 .621 .608 .4059 .0766 4.7309 .1498

16 .628 .603 .4016 .0787 5.4540 .1717

17 .530 .516 .4093 .0749 4.5640 .1174

R² 1.000c .812c

Table 4. Explanation of total variance

Total Eigenvalue Percentage of Variance Cumulative Percentage

Performance Enhancement Attitude Scale 5.060 48.779 48.779

Table 5. Internal consistency value of Performance Enhancement Attitude Scale

Internal Consistency Value (Cronbach Alpha Value)

Performance Enhancement Attitude Scale 0.88**

**p < 0.01

Table 6. Test-Retest Reliability Coefficient for the Turkish Version of the Performance Enhancement Attitude Scale

Test-Retest Confidence Coefficient

Performance Enhancement Attitude Scale 0.79

Table 7. Relationship between the Turkish Version of the Performance Enhancement Attitude Scale and the Attitudes toward Dop-
ing Use Scale

Attitude towards Doping Use Scale

Performance Enhancement Attitude Scale 0.65**

 **p < 0.01
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original version, and after necessary corrections were 
made, expert opinion was obtained.

The confirmatory factor analysis was used in the 
construct validity of the adapted scale. This analysis is 
based on revealing latent variables (attitude, motiva-
tion, etc.) that affect the formation of an observed var-
iable but cannot be observed. When the confirmatory 
factor analysis and concordance statistics were taken 
into account, it was found that the Turkish adapta-
tion had a similar structure to the original scale, with 
the items being gathered under a single factor. The 
original PEAS consists of 17 items and has a single 
factor (10,11).

High internal consistency coefficients in scale 
studies indicate that the internal consistency of the 
scale is sufficient. In our study, the internal consistency 
coefficient of the adapted PEAS was 0.88. Petroczi 
(2009) reported the internal consistency coefficient of 
the PEAS as 0.85 (8,9). In another study conducted 
by Morente-Sánchez et al. (2014) the internal consist-
ency coefficient of PEAS was found to be 0.71-0.85 
(15), and the test-retest coefficient was calculated as 
0.80 in. Considering that for use in research, the pre-
dicted reliability level of measurement tools should be 
0.70, the reliability level of the adapted scale in our 
study was sufficient. In our study, an item analysis was 
carried out to determine to what extent the items con-
stitute the measurement tool. Correlation coefficients 
were calculated for the item analysis. The high cor-
relation coefficient of each item indicates that all the 
items of the adapted scale were effective and adequate 
in measuring the desired behavior. In the interpreta-
tion of the item-total correlation in the literature, it 
was seen that the item-total correlations were accept-
able, considering that the items with a score of 0.40 
and higher distinguish individuals well in terms of the 
measured feature.

The findings obtained from the validity and re-
liability studies conducted for the Turkish version of 
PEAS show that this version is a valid and reliable 
measurement tool. Therefore, we consider it important 
to introduce an internationally accepted instrument 
into the Turkish literature for use in further research 
to investigate the performance enhancement attitudes 
of exercisers. In addition, this study also presented 
data concerning the attitude levels of exercisers toward 

performance-enhancing drugs, which will contribute 
to future psychological studies to be carried out with 
exercisers.
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