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Background and Objectives: The objective of this study was to evaluate the cross-
cultural adaptation of the Persian version of the Patient-Rated Tennis Elbow Evalua-
tion (PRTEE) in Iranian tennis players with lateral epicondylitis.

Materials and Methods: The original version of the PRTEE questionnaire was 
translated into the Persian language by two bilingual translators in accordance 
with the instructions provided by Beaton et al. One hundred and two tennis players 
(64 males and 38 females) suffering from lateral epicondylitis and 40 tennis player 
with no lateral epicondylitis participated in this study. In order to determine the con-
struct validity, the correlation between the Persian version of the PRTEE and dis-
abilities of the arm, shoulder and hand questionnaire (DASH) were all investigated. 
The reliability of the questionnaire was determined from two different aspects of the 
test-retest reliability and internal consistency.

Results: There was a high correlation between PRTEE and DASH questionnaires 
(r = 0.88). The coefficient of Cronbach’s alpha for the total score of the PRTEE 
questionnaire was 0.96 and the intra-class correlation (ICC) coefficient for the total 
score was 0.95. There was a significant difference in the scores of patients (M=45.56, 
SD=20.56) and healthy (M=7.23, SD=5.5) tennis players; (t =17.31, P<0.0001).

Conclusion: The Persian version of the PRTEE questionnaire to assess pain and 
functional problems in patients with lateral epicondylitis is highly reliable and valid 
in this setting.
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Introduction
Tennis elbow, known as lateral epicondylitis, causes 

lots of pain in the upper extremity, especially the el-
bow and the forearm, in athletes and workers who 
often perform manual activities (Kurppa, Viikari-
Juntura et al. 1991; Verhaar 1994, Ono, Nakamura et 
al., 1998; Leclerc, Landre et al., 2001). Tennis elbow 
occurs due to degeneration in insertion of the wrist 
extensor muscles, especially the extensor carpi ra-
dialis brevis muscle (Regan, Wold et al., 1992). The 
prevalence of this syndrome is 2% among injuries 
of the elbow region (Verhaar, 1992). Among tennis 
players, the prevalence of this injury is reported to be 
about 39.7%. The prevalence of this disease in tennis 
players is increased by aging (Gruchow and Pelletier 
, 1979). Its incidence is increasing in sports and huge 
expenses are imposed on the treatment of athletes. For 
the lack of a specific treatment to improve this situa-
tion as soon as possible (Kohia, Brackle et al., 2008), 
the need for the tools that can detect early musculo-
skeletal problems to inform the patient and therapist 
regarding improvements in the patient’s condition is 
becoming more and more important and demanded 
(MacDermid, 2001). The objective tools such as dy-
namometer and isokinetic in spite of their advantages 
like high accuracy and exact determination have some 
disadvantages like high price and not being appropri-
ate for the patients to understand the results.

The questionnaires are accessible and affordable 
tools that, if properly developed and cross-culturally 
adapted, can provide accurate and useful informa-
tion regarding the patient’s condition to the therapists 
(Lambert, Burlingame et al., 1996; John, Angst et al. 
, 2007). In order to use the questionnaires in differ-
ent languages the translation in the first step, , then, 
the validity and reliability of the questionnaire will be 
determined in the target language (Guillemin, Bom-
bardier et al., 1993; Guillemin, 1995; Beaton, Bom-
bardier et al., 2000).

However, different scales have been used to assess 
the elbow conditions (Hudak, Amadio, et al., 1996; 
Pransky, Feuerstein et al., 1997; King, Richards et 
al., 1999; Overend, Wuori-Fearn, et al., 1999; Mac-

Dermid, 2001; Sathyamoorthy, Kemp et al., 2004; 
MacDermid, 2005; Longo, Franceschi et al., 2008). 
The Patient-Rated Tennis Elbow Evaluation (PRTEE) 
questionnaire is the only questionnaire that can spe-
cifically measure the pain and disability levels of 
individuals with lateral epicondylitis in various com-
munities, including athletes and non-athletes (Mac-
Dermid, 2007)

PRTEE questionnaire, formerly known as the 
Patient-Rated Forearm Evaluation Questionnaire 
(PRFEQ), was developed so that tennis elbow braces 
could be evaluated for a master’s project (MacDermid 
, 2007).

To test the PRTEE’s test-retest reliability, 47 patients 
with unilateral lateral epicondylitis completed the 
PRTEE on two days in a row. The pain, function and 
the total scores all demonstrated excellent reliability 
(ICC 0.89, 0.83, 0.89, respectively). When the reli-
ability was assessed by subgroups (men vs. women; 
chronic vs. acute; work-related vs. non-work-related), 
the ICCs were all greater than 0.75. Concurrent va-
lidity was assessed by correlating the PRTEE scores 
with the pain-free grip strength. The total PRTEE 
score (r = -0.36) and the pain subscale (r = -0.37) had 
a significant moderate correlation with the pain-free 
grip strength but not the function subscale (r = -0.30) 
(Overend, 1999). This questionnaire has been translat-
ed in various languages such as Chinese (Leung, Yen 
et al., 2004), Dutch (van Ark, Zwerver et al., 2014), 
French (Blanchette and Normand, 2010), Swedish 
(Nilsson, Baigi et al., 2008), Turkish (Altan, Ercan 
et al., 2010), English (Rompe, Overend et al., 2007), 
Greek (Stasinopoulos, Papadopoulos, et al., 2015), 
and Italian (Cacchio, Necozione et al., 2012). Due to 
the lack of a questionnaire that can measure pain and 
disability levels in Persian-speaking tennis players 
who suffer from lateral epicondylitis, accordingly, the 
aim of this study was to cross-cultural adaption of the 
original version of the PRTEE questionnaire into the 
Persian language, as well as to determine the validity 
and reliability of the Persian version in tennis players 
with lateral epicondylitis.
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Materials and Methods 
To translate the PRTEE questionnaire in Persian 

language for Persian-speaking tennis players, we 
followed guidelines for the translation in medical 
literature introduced by Beaton et al (Beaton, Bom-
bardier et al., 2000). Initially, the original version of 
the PRTEE questionnaire was translated into Persian 
by two bilingual translators whose native language 
was Persian. Then, at a meeting with three physio-
therapists who were professional English translators 
and aware of the concept of questioner, the quality of 
the two translations were compared together and then 
compared with the original version of the PRTEE 
questionnaire. Finally, taking into consideration inter-
cultural differences, the final Persian version of the 
PRTEE questionnaire was prepared.

During the third stage, the prepared forward trans-
lation of the questionnaire was handed over to a bi-
lingual translator with no background in medical 
sciences whose native language was English. Then, 
at a meeting with an English language specialist and 
two physiotherapists, who were familiar with English 
language, the backward translated questionnaire was 
compared to the original version and the translation 
was evaluated in terms of its semantic, idiomatic, ex-
periential, and perceptual features. 

Participants

In this survey, the sampling methods were non-ran-
dom and accessible. 

Firstly, the questionnaire was distributed among 
230 tennis players with lateral epicondylitis, finally, 
only 102 tennis players (64 males and 38 females) 
with an average age range of 27±8.5 (between 15-60 
years old) who were diagnosed with tennis elbow by 
a physician were included in this study. The tennis 
players who had positive results in local pressure pain 
test, pain during resisted wrist extension test and pain 
during resisted middle finger extension test entered 
the survey. These tennis players were selected from 
Mohebe Fatemeh Hospital, Azadi, Enghelab, Ararat, 
Velayat, Hejab sports clubs and medical clinics in 
Tehran and Fars provinces. The inclusion criteria of 
this study comprised of the presence of lateral epicon-

dylitis according to the physician’s diagnosis as well 
as reading and writing literacy. The exclusion criteria 
of this study were having an infection in the elbow 
region, having radiculopathy and myelopathy in the 
neck region, thoracic out let syndrome (TOS), carpal 
tunnel syndrome, a history of fractures and elbow sur-
geries, and use of local injections of anesthetics and 
steroids in the past 3 months. Furthermore, 40 healthy 
tennis players, with the mean average age, education-
al level, and the level of sport activity close to the 
target group (28 years old), were randomly selected 
for the control group. 

Questionnaires

Patient-Rated Tennis Elbow Evaluation (PRTEE)

This questionnaire contains 15 items and three sub-
scales which are specifically designed for the patients 
with lateral epicondylitis. Regarding the pain, spe-
cific and usual activities subscales, it has 5 and 10 (6, 
4) items, respectively. For each item, the participant 
could only select one response choice (choice labels 0 
meant that there was no problem and no pain in per-
forming the activity, and 10 meant that the activity 
was so hard and painful that the person was unable 
to perform it). The scores that the individual obtained 
from the different subscales were used to calculate 
their overall score at the end. For each participant, 
the overall score of 0 represented the most ideal con-
dition, and the overall score of 100 represented the 
worst case scenario. The method used to calculate the 
overall score was initially the sum of the 10 items re-
lated to the function subscale for weighting equally 
with the pain subscale divided by 2. Then, the result-
ing numbers were added to the total pain score. It 
took about 5 minutes to complete the PRTEE ques-
tionnaire, indicating that it was a simple and under-
standable questionnaire for the patients. The PRTEE 
questionnaire is the only questionnaire specifically 
designed to measure functional problems and pain in 
patients with lateral epicondylitis (MacDermid 2007). 

The Disabilities of the Arm, Shoulder and Hand 
questionnaire (DASH)

DASH questionnaire has 30 items that measure the 
degree of disability in the upper limb joints. The over-
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all score is between 0 and 100. For each item, a score 
of 0 means no pain and difficulty in performing the 
activities, and a score of 5 means that there is a lot 
of pain and inability to perform the activities. In this 
research, the Persian version of DASH was used after 
the admission of the group that cross culturally adapt-
ed to Persian (Mousavi, Parnianpour et al., 2008).

Process

Data collection of this study lasted for a period of 
6 months (from April 2017 to the end of September 
2017). The tennis players initially completed the 
PRTEE and DASH questionnaires. Then, in order 
to assess the reliability of the questionnaire, 53 ten-
nis players who participated in this study were asked 
to complete the PRTEE questionnaire after a week 
(Deyo, Diehr et al., 1991). In order to prevent sig-
nificant changes during this period, the tennis players 
were asked not to receive any therapeutic interven-
tions (medication, physiotherapy and local infusion). 
The research was approved by the Ethics Committee 
of Iran University of Medical Sciences (Ref. number: 
IR.IUMS.REC1395.9411452007).

Data Analysis
Construct validity 

To assess the construct validity, the Pearson correla-
tion between subscales and the total score of PRTEE 
and DASH questionnaires were used with a 95% 
confidence interval. In this research, “r” values of 0 
– 0.19, 0.20 to 0.39, 0.4 to 0.49, 0.7 to 0.89 and 0.9 to 

1  showed very poor, poor, moderate, strong, and very 
strong correlations, respectively (Cacchio, Necozione 
et al., 2012).

Reliability 

To evaluate the reliability of the PRTEE scores, 
the test-retest, ICC coefficient and the coefficient 
with 95% confidence interval (CI) were calculated. 
The calculation was based on 2-way random vari-
ance analysis. Additionally, Standard Error of Mea-
surement (SEM) (⁠SEM=SD[1−ICC−−−−−−−√]
SEM=SD[1−ICC]⁠) was calculated. The ICC value 
was interpreted as follows: less than 0.4 as weak re-
liability, 0.4 to 0.74 as moderate to good reliability, 
and a value greater than 0.75 showed excellent reli-
ability (Cacchio, Necozione, et al., 2012). To measure 
the internal consistency of the items in each PRTEE 
questionnaire, Cronbach’s alpha coefficient was cal-
culated with a 95% CI. The acceptable value for the 
Cronbach’s alpha coefficient was more than 0.70 
(Cacchio, Necozione, et al., 2012). All the statistical 
tests were performed using SPSS 21.0 for Windows.

Results
A summary of the demographics data of the patients 

is presented in Table 1 and a summary of the PRTEE 
scores in the target and control groups is presented 
in Table 2. There was a significant difference in the 
scores of the patients (M=45.56, SD=20.56) and 
healthy (M=7.23, SD=5.5) tennis players; t =17.31, 
P<0.0001.

Table 1. Demographic data of the patient and healthy groups

Healthy group (n = 40) Patient group (n = 102)Parameter

Male: 26 (65%)
Female: 14 (35%)

Male: 64 (62.7%)
Female: 38 (37.3%)

Gender

28.45±6.827.75±8.5 Age (years), mean ± SD

35/588/14Dominant side (Rt/Lt)

84/13/5
 Affected side (Rt/Lt/both

Educational level

1 (2.5%)5 (4.9%)Under graduate

  (2.5%) 19 (8.8%)graduate

38 (95%)   88 (86.3%)Post graduate

P value <0.001
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The Cross-Cultural Adaptation Process 

In the process of cross-cultural adaptation of the 
questionnaire, there were differences between the 
backward translation and the original version of the 
questionnaire. For example, in special activities, 
Question 6 was changed from “Turn doorknob or 
key” to “Turning the door handle or key”. In Question 
7 “office bags” was replaced with “briefcase” and in 
Question 10 “pull up pants” was changed to “wearing 
trousers”. 

Construct validity 

The construct validity was determined by measur-
ing Pearson’s correlation and the overall subscales of 
the PRTEE and DASH questionnaires. The results of 
which are summarized in Table 5. According to the 
data obtained in Table 3, there was a high correlation 
between the total scores of the PRTEE and DASH 
questionnaires (r = 0.88, P< 0.001). 

Reliability 

In examining the reliability of the test-retest, the 
PRTEE questionnaire had a 95% confidence interval 
for its total score, pain and function subscales as ex-
cellent ICC reported (higher than 0.90) (Table 4). The 
SEM values were 4.20 for total score of PRTEE , 2.71 
for the pain subscale and 2.27 for functional subscale.

In the internal consistency survey, the Cronbach’s 

alpha for the subscale of pain was 0.92 and 0.95 for 
the functional subscale, and 0.96 for the total score. 
All of these values represented a very high internal 
correlation in the Persian version of the PRTEE ques-
tionnaire (in Table 5, in the event of omitting each 
item and adjusting the general-item correlation, the 
Cronbach’s alpha value was mentioned for all the 
questions).

The T-test was used to distinguish the healthy sub-
jects from the patients and determine the cut-off 
point. The total score of the questionnaire was used 
for the T-test for both the patient and healthy groups, 
the value of which was 17.3 (P < 0.001) according to 
the Youden’s index (Fluss, Faraggi et al., 2005). This 
value indicated that the Persian version of the ques-
tionnaire was able to easily distinguish the healthy 
individuals from the patients. 

In the 10 questionnaires, there was a number of 
missing/empty data, in which the average score of the 
other items in that subscale was placed. The partici-
pants in this research answered at least 10 out of 15 
items of the questionnaire. Therefore, none of the par-
ticipants were excluded for missing values in the final 
statistical analysis.

Table 2. Descriptive statistics of Persian PRTEE, DASH in both groups

P valueControlPatientsVariable

<0.0013.67 (3.49)24.08 (11.01)   *PRTEE pain subscale score

<0.0013.56 (2.81)21.48 (10. 1)PRTEE function subscale score

<0.0017.23 (5.48)   45.56 (20.56)PRTEE overall score 

-- 38.84 (16.12)**DASH symptoms subscales score

--40.33 (18.98)DASH function subscale score

--39.19 (16.15)DASH overall score

* Patient Rated Tennis Elbow Evaluation questionnaire
** Disabilities of the Arm, Shoulder, and Hand questionnaire
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Table 3. Pearson’s correlation between different items of PRTEE and DASH questionnaires

Table 4. Test–retest reliability of the Persian version of PRTEE

Table 5. Adjusted item-total correlation and Cronbach’s alpha when each item in the Persian PRTEE 
questionnaire was omitted

Item
PRTEE

Pain subscale score
r

PRTEE
Function subscale score

r

PRTEE
Overall score

R

DASH function score 0.75 0.76 0.77

DASH symptoms score 0.83 0.87 0.87

DASH overall score 0.84 0.87 0.88

m ICC 95 (%) CI

Lower limit upper limit

Pain 0.93 0.89 0.96

Function 0.94 0.90 0.96

Total 0.95 0.91 0.97

Question Adjusted item-total correlation
Cronbach’s alpha when item is 

deleted

Item 1 0.79 0.96

Item 2 0.81 0.96

Item 3 0.85 0.96

Item 4 0.86 0.96

Item 5 0.76 0.96

Item 6 0.83 0.96

Item 7 0.87 0.96

Item 8 0.82 0.96

Item 9 0.73 0.96

Item 10 0.71 0.96

Item 11 0.87 0.96

Item 12 0.80 0.96

Item 13 0.78 0.96

Item 14 0.87 0.96

Item 15 0.72 0.96
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Discussion
The PRTEE has been cross-culturally adapted for 

patients in Iran and translated into the Persian lan-
guage. No difficulties were encountered in translat-
ing the questionnaire except for the 3 different ques-
tions, and the back translation corresponded very 
well to the original version. The reason why door 
handle replaced doorknob in the sixth question was 
that doorknob is not widely used in Persian language. 
This replacement was in accordance with the Italian 
version (Cacchio, Necozione et al., 2012). The rea-
son of the next change which has occurred in ques-
tion seven was that office bag is more popular among 
Persian language users. In question ten pull up pants 
was changed to wearing trousers because in formal 
Persian writing, pull up pants is never used and wear-
ing trousers was the most suitable option for this re-
placement. In a pilot study, the translated version of 
the PRTEE questionnaire was handed over to 10 ten-
nis players with tennis elbow. They were asked about 
the comprehensibility and fluency of the translation. 
All the questions were considered to be easy to un-
derstand by all the tennis players who filled out the 
Persian PRTEE questionnaire. They did not have any 
problem answering the questions. After the meeting 
and testing the translated version of the questionnaire, 
taking into account the points given by the English 
language specialist, the Persian version of the PRTEE 
questionnaire was prepared. 

The results of this study showed that the Persian 
version of the PRTEE questionnaire was valid and 
reliable in the studied population. In the construct va-
lidity of the study, the Persian version of the PRTEE 
questionnaire had a high correlation with the Persian 
version of the DASH questionnaire (r = 0.88). The 
findings were consistent with the Swedish 0.88 (Nils-
son, Baigi et al., 2008), Italian 0.83 (Cacchio, Neco-
zione et al., 2012), Greek 0.71 – 0.77 (Stasinopoulos, 
Papadopoulos, et al., 2015), English 0.75 (Rompe, 
Overend et al. 2007), Turkish 0.67 (Altan, Ercan et 
al., 2010), and Dutch 0.65 (van Ark, Zwerver  et al., 
2014) versions. 

In examining the test-retest reliability of it, the ICC 

for the total score and subscales of pain and function 
was more than 0.90, which is comparable with the 
results from the original English version (Overend, 
Wuori-Fearn et al., 1999). Therefore, both versions of 
the PRTEE should be regarded as highly test-rest reli-
ability. This was similar to the ICC score of PRTEE 
questionnaire in other languages (between 0.87-0.99) 
(Overend, Wuori-Fearn et al., 1999; Leung, Yen  et 
al., 2004; Rompe, Overend et al., 2007; Nilsson, 
Baigi et al., 2008; Altan, Ercan et al., 2010; van Ark, 
Zwerver et al., 2014; Stasinopoulos, Papadopoulos 
et al., 2015). The results showed that the total score 
of the Persian version of PRTEE questionnaire had 
an acceptable absolute reliability (SEM = 4.20). The 
results of this study were similar to those of Cacchio, 
Leung and Van Ark studies. The SEMs were reported 
to be 3.25, 3.28 and 3.8, respectively in these studies. 

The Cronbach’s alpha level for the subscales, as 
well as the overall score of the Persian version of the 
PRTEE questionnaire were more than 0.90, indicat-
ing a high internal correlation in the Persian version 
of the PRTEE questionnaire. This was similar to the 
Cronbach’s alpha score of the total PRTEE question-
naire in the Italian (Cacchio, Necozione et al., 2012), 
English (Rompe, Overend et al., 2007), and Swedish 
(Nilsson, Baigi et al., 2008) versions (0.95, 0.94, and 
0.94, respectively). The analysis of each item in the 
questionnaire showed that all the items used in this 
questionnaire were significant and the Cronbach’s al-
pha values of all the items were identical to the Cron-
bach’s alpha total score of the questionnaire, which 
indicates that this questionnaire had a very high inter-
nal correlation. 

Considering that none of the tennis players partici-
pating in this study received neither a minimum score 
(zero score) nor a maximum score (100 score), there-
fore, the ceiling and floor effects were not observed 
for the Persian version of the PRTEE questionnaire. 
There was consistency, in terms of not having the 
ceiling and floor effects in the PRTEE questionnaire, 
between the findings of the present study and that of 
a French study conducted in Canada (Blanchette and 
Normand, 2010). 
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The questionnaires offer advantages in evaluation 
because they are client-centered, accessible and time-
efficient. They allow the comparison of clinical out-
comes. They supplement, but not replace, other com-
ponents of clinical evaluation such as history taking 
and physical examination. In this study, the Persian 
version of the PRTEE questionnaire was reliable and 
valid assessment tool that can provide accurate and 
useful information regarding the patient’s condition 
to the therapists.

In the present study, there were a number of limita-
tions such as having a limited area for taking samples. 
If sampling was carried out more widely, the samples 
could be  more complete criteria that could be gener-
alized for the Persian speaking society in Iran.

Conclusion
It can be concluded that the Persian version of the 

PRTEE questionnaire has an acceptable level of va-
lidity and reliability. Therefore, Iranian therapists and 
healthcare professionals can refer to this question-
naire to assess the initial condition and then monitor 
the improvements in patient with lateral epicondylitis, 
in a cost-effective and timely manner. 
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 معادل سازی فرهنگی (ترجمه) و تعیین روایی و پایایی نسخۀ فارسی پرسش نامۀ
 PRTEE  (Patient-Rated Tennis Elbow Evaluation) در تنیس بازان ایرانی مبتلا به التهاب 
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زمینه و هدف:1هدف1از1پژوهش1حاضر،1معادل1سازی1بین1فرهنگی1و1ترجمۀ1پرسشنامۀ1PRTEE1به1زبان1فارسی1
التهاب1 به1 1PRTEEدر1ورزشکاران1رشتۀ1تنیس1مبتلا1 پایایی1و1روایی1نسخۀ1فارسی1پرسش1نامۀ1 است.1همچنین1

اپیکندیل1خارجی1آرنج1مورد1ارزیابی1قرار1می1گیرد.1

مطرح1 همکاران1 و1 1Beaton که1 دستورالعمل1هایی1 به1 توجه1 با1 1PRTEE پرسش1نامۀ1 اصلی1 نسخۀ1 کار:1 روش 
138 و1 مرد1 164) بیمار1 بین11021 پرسش1نامه1 این1 بومی1سازی1شد.1سپس1 و1 ترجمه1 فارسی1 زبان1 به1 بودند،1 کرده1
1زن(1مبتلا1به1التهاب1اپیکندیل1خارجی1و1401تنیس1باز1سالم1توزیع1شد.1برای1سنجش1اعتبار1سازه1از1پرسش1نامۀ
پایایی1 همچنین1 شد.1 استفاده1 1)Disabilities1of1 the1Arm,1Shoulder,1 and1Hand1questionnaire)1DASH

پرسش1نامه1از1دو1جنبۀ1تکرارپذیری1آزمون1ـ1بازآزمون1با1فاصلۀ1زمانی1یک11هفته1و1هم1خوانی1درونی1انجام1گرفت.

نتایج:1همبستگی1بالایی1بین1پرسش1نامه1های1PRTEEو1DASH1به1دست1آمدr=0/88)1(.1ضریب1آلفای1کرونباخ1
اختلاف1 همچنین1 آمد.1 دست1 به1 10/95 آن1 کل1 نمرۀ1 1ICC میزان1 و1 10/96 1PRTEE پرسش1نامه1 کل1 نمرۀ1 برای1
معناداری1بین1نمرات1دو1گروه1مبتلا1به1التهاب1اپیکندیل1خارجی1آرنج1(انحراف1معیار:1،20/561میانگین:45/561(1با1

.)T=17/311،P>0/0001)1گروه1سالم1(انحراف1معیار:1،5/51میانگین:7/231(1وجود1داشت

1نتیجه‌گیری: نسخۀ1فارسی1پرسش1نامۀ1PRTEE1ابزاری1روا1و1پایا1برای1تشخیص1و1ارزیابی1میزان1درد1و1ناتوانی1
ورزشکاران1پس1از1ابتلا1به1التهاب1اپیکندیل1خارجی1آرنج1است.

کلید واژه‌‌ها:1پرسشنامهPRTEE1،11روایی،1پایایی،1آرنج1تنیس1بازان
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