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Abstract
Background: Lateral Epicondylalgia (LE) is a common injury for which no reliable and valid measure exists to
determine severity in the Dutch language. The Patient-Rated Tennis Elbow Evaluation (PRTEE) is the first questionnaire
specifically designed for LE but in English. The aim of this study was to translate into Dutch and cross-culturally adapt
the PRTEE and determine reliability and validity of the PRTEE-D (Dutch version).
Methods: The PRTEE was cross-culturally adapted according to international guidelines. Participants (n = 122) were
asked to fill out the PRTEE-D twice with a one week interval to assess test-retest reliability. Internal consistency of the
PRTEE-D was determined by calculating Crohnbach’s alphas for the questionnaire and subscales. Intraclass Correlation
Coefficients (ICC) were calculated for the overall PRTEE-D score, pain and function subscale and individual questions to
determine test-retest reliability. Additionally, the Disabilities for the Arm, Shoulder and Hand questionnaire (DASH) and
Visual Analogue Scale (VAS) pain scores were obtained from 30 patients to assess construct validity; Spearman’s
correlation coefficients were calculated between the PRTEE-D (subscales) and DASH and VAS-pain scores.
Results: The PRTEE was successfully cross-culturally adapted into Dutch (PRTEE-D). Crohnbach’s alpha for the first
assessment of the PRTEE-D was 0.98; Crohnbach’s alpha was 0.93 for the pain subscale and 0.97 for the function
subscale. ICC for the PRTEE-D was 0.98; subscales also showed excellent ICC values (pain scale 0.97 and function scale
0.97). A significant moderate correlation exists between PRTEE-D and DASH (0.65) and PRTEE-D and VAS pain (0.68).
Conclusion: The PRTEE was successfully cross-culturally adapted and this study showed that the PRTEE-D is reliable
and valid to obtain an indication of severity of LE. An easy-to-use instrument for practitioners is now available and this
facilitates comparing Dutch and international research data.
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Background
Lateral Epicondylalgia (LE), also known as tennis elbow, is
a common injury with a high prevalence especially in a
40–50 year old population [1,2]. The prevalence in the
general population (25–64 years) is 1.3% for males and
1.1% for females [3].
LE is in most cases a tendinopathy of the Extensor Carpi
Radialis Brevis tendon caused by overuse of the extensor
tendons of the forearm [4]. It is characterized by pain and
tenderness near the lateral epicondyle of the humerus, a
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weak and painful grasp and pain with extension of the
wrist and the third metacarpal [5]. Despite the prevalence
of LE, only little consensus exists on its treatment [6,7].
Examples of treatments used for LE in practice are (eccentric) exercise programs, acupuncture, injections, taping,
ESWT and deep friction massage. Further randomized
and controlled studies with reliable outcome measures including questionnaires are required to determine the optimal treatment strategy.
The first questionnaire specifically designed for LE
was developed in Canada in 1999. This questionnaire was
called the Patient-Rated Forearm Evaluation Questionnaire
(PRFEQ) [8]. The PRFEQ was developed to provide a brief,
uncomplicated, standardized quantitative description of pain
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and functional ability for use in patients with LE to assess
severity [8]. The PRFEQ is found to be reliable and sensitive
[8,9]. In 2005, some minor changes were made in the wording of the PRFEQ along with a change of the name in
PRTEE (Patient-Rated Tennis Elbow Evaluation) to improve
the questionnaire [10]. The developers state that the published reliability and validity data still apply, because only
minor changes were made to the PRFEQ.
The English-language PRTEE has already been translated and cross-culturally adapted in Italian, Swedish,
Turkish and Canadian-French [11-14]. Previously the
PRFEQ was translated and cross-culturally adapted into
Hong Kong Chinese [15]. In the Dutch language, less
specific questionnaires for the upper extremity, like the
Disabilities for the Arm, Shoulder and Hand (DASH)
questionnaire, exist. However, a reliable and valid questionnaire specific for measuring patient perceived severity of LE is not yet available in Dutch. The cross-cultural
adaptation of the PRTEE would provide such a questionnaire and this would be another step for a universally accepted outcome measure for LE.
Therefore, the aim of this study is to translate into
Dutch and cross-culturally adapt the PRTEE according
to international guidelines [16]. Furthermore, the reliability and validity of the Dutch version of the PRTEE
will be determined.

other translator did not have a medical background and
was not aware of the purpose of the translation.

Methods

The final stage of the cross-cultural adaptation of the
PRTEE was pretesting of the questionnaire. Ten persons
filled out the PRTEE-D. After completing the questionnaire each subject was asked to point out any difficulties
in understanding or ambiguities in the questionnaire.

Study design

The PRTEE was cross-culturally adapted to the Dutch
language. Subsequently internal consistency, test-retest
reliability and construct validity were assessed. The
Medical Ethical committee of the University Medical
Center Groningen reviewed the study protocol and concluded that the study was not subject to the Medical Research Involving Human Subjects Act. No formal
ethical approval was therefore needed. All participants
received the PRTEE-D questionnaire with an accompanying letter, informing about the study and its goals
and explaining that return of the questionnaire will be
taken as consent to participate.
Cross-cultural adaptation

Permission for the cross-cultural adaptation of the
PRTEE to Dutch was obtained from the developer of the
PRTEE (personal communication, Dr. J.C. MacDermid).
The cross-cultural adaptation was performed according
to the five stage guideline for this process in self-report
measures [16].
Stage 1: forward translation

The English PRTEE was translated into Dutch by two
translators. One translator had a medical background
and was aware of the purpose of the translation. The

Stage 2: synthesis of the translations

A synthesis of both translations was developed by reaching consensus between the two translators and an observer. This synthesis process was documented in a written
report.
Stage 3: back translation (to English)

Two bilingual native English speakers translated the synthesized version of stage 2 back to English. They were not
familiar with the research protocol, the concepts explored
or the PRTEE.
Stage 4: expert committee

An expert committee consisting of a sports medicine
physician, human movement scientist, epidemiologist
and the translators reached consensus on a translation
of the PRTEE. All previous translations of the PRTEE
were taken into consideration to reach this consensus.
The expert committee meeting resulted in a pre-final
version of the PRTEE-D (Patient-Rated Tennis Elbow
Evaluation – Dutch).
Stage 5: pretesting

Reliability

‘Reliability’ is a generic term used to indicate both the
homogeneity (internal consistency) of a scale and the reproducibility (test–retest reliability) of scores [17]. Both were
determined for the PRTEE-D. The PRTEE-D was filled out
by 90 healthy participants recruited at universities and
tennis clubs and 32 LE patients diagnosed by a physical
therapist or sports medicine physician. Physiotherapists,
general practitioners and sports physicians in and in the
area of the University Medical Center Groningen were contacted. The clinicians asked patients with diagnosed LE to
participate in the study. Patients were asked to complete
the questionnaire twice with an interval of 1 week to assess
test-retest reliability [17].
Validity

To assess construct validity, the patients also filled out
the DASH questionnaire and indicated degree of pain in
their arm on a Visual Analogue Scale (VAS) the first
time they filled out the PRTEE-D. Criterion validity of
the PRTEE-D was not assessed, because a ‘gold standard’
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or other questionnaires measuring severity of LE do not
exist.
Questionnaires
PRTEE

The PRTEE provides a score of pain and functional ability of LE patients over the last week. The questionnaire
consists of two subscales: a pain scale and a function
scale; five questions regarding pain in the elbow and ten
questions regarding the function of the elbow. Answers
have to be given on an eleven point scale with 0 representing no pain or difficulty in performing a task and 10
representing the worst pain imaginable or unable to do
the task. The maximum score is 50 for the pain subscale
and 100 for the function subscale. The function subscale
was divided by 2. The total score was calculated by adding the scores of the pain and function subscales.
DASH

The Dutch language version of the DASH questionnaire
was found to be reliable and valid for assessing disability
and symptoms in patients with upper limb disorders
[18]. It was designed for any condition in the upper limb
[19]. The DASH questionnaire consists of 30 items, 21
are physical function items, 6 symptom items and 3 social or role function items. Items refer to situations in
the last week. Answers had to be given on a 5-point
Likert scale, ranging from no difficulty to unable, from
none to extreme, or from no impact to high impact. The
raw score was transformed to a score ranging from 0 to
100. A score of 0 indicates minimal disability and 100
indicates maximal disability.
Visual Analogue Scale (VAS) pain

Patients were asked to indicate the degree of pain in
their arm by drawing a line on a scale (0-100 mm) from
no pain to unbearable pain.
Data analyses

Descriptive statistics (mean, SD) were used to describe
subject’s characteristics. Test-retest reliability was determined with the Intraclass Correlation Coefficient (ICC
(2,1)). This was done for the overall PRTEE-D score,
pain and function subscore and scores on individual
questions (Two-way mixed effect model absolute agreement). An ICC value < 0.4 was considered to be ‘poor’, a
value of 0.4 – 0.75 was considered to be ‘fair to good’
and an ICC > 0.75 was considered to be excellent [20].
Additionally, to determine absolute agreement, a Bland
and Altman plot was made; the mean difference (d) between the first and second assessment with corresponding 95% CI and the 95% Limits of Agreement (LOA)
were displayed [21]. As proposed by Bland and Altman,
an absolute agreement exists when zero lies within the
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95% CI of the mean difference between test and retest
measurement [21]. Internal consistency of the PRTEE-D
was assessed by calculating Cronbach’s alphas for the
total score and subscores. Internal consistency was considered excellent when Cronbach’s alpha exceeds 0.80,
adequate when Cronbach’s alpha is between 0.70 and
0.79, and inadequate when it is lower than 0.70 [22].
Separate reliability analyses for the LE patients only were
also performed as well as a factor analysis with Principal
Component Analysis.
Construct validity was determined by calculating Spearman’s correlation coefficient between the PRTEE-D (subscores) and DASH and VAS-pain scores. Spearman’s rho
correlations were interpreted according to Domholdt [23]:
little, if any 0.00–0.25, low 0.26–0.49, moderate 0.50–0.69,
high 0.70–0.89 and very high 0.90–1.00. An alpha < 0.05
was considered to be significant. Furthermore, a Bland
Altman plot was made to determine whether systematic
bias occurred between PRTEE-D and DASH questionnaire. All statistical tests were performed using SPSS 18.0
for Windows.

Results
Cross-cultural adaptation

The PRTEE was successfully cross-culturally adapted into
Dutch. Back translation corresponded well with the original questionnaire, only minor differences were encountered. All members of the expert committee agreed on the
pre-final version of the PRTEE-D. Pre-testing revealed
that there were no difficulties in understanding or ambiguities in the PRTEE-D. Some patients indicated that they
were not able to provide a good answer to some questions
because they always performed that activity with their
non-injured arm. The PRTEE-D is available as a supplement to this article (Additional file 1).
Subjects

Table 1 shows the subject’s characteristics. The PRTEED was filled out twice by 122 participants (47 males, 75
females). Additionally, 30 LE patients (14 males, 16 females) completed the DASH questionnaire and a VASpain score.
Internal consistency

The Crohnbach’s alpha for the first assessment of the
PRTEE-D was 0.98. The pain subscale showed a Cronbachs Alpha of 0.93 and the function subscale 0.97. Analysis of the internal consistency for the LE patients alone
showed a Crohnbach’s alpha of 0.93. The pain subscale
showed a Crohnbach’s alpha of 0.80 and the function
subscale 0.91 in the analysis of the LE patients. A factor
analysis revealed one factor (eigenvalue = 12.04) with an
explained variance of 80.3%.
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Table 1 Subject characteristics and descriptive statistics of the PRTEE-D, DASH and VAS pain scores
Measure

Participants test-retest reliability n = 122 (mean, SD)

Participants construct validity n = 30 (mean, SD)

Age (years)

28.8 (13.5)

45.6 (8.9)

Height (cm)

175.1 (9.1)

176.1 (11.8)

Weight (kg)

73.0 (15.4)

89.9 (16.5)

Duration of symptoms (months)

6.6 (25.6)

20.0 (44.1)

Hours sports per week

3.9 (3.0)

3.2 (1.4)

PRTEE-D

14.8 (24.1)

51.5 (18.3)

PRTEE-D pain subscorea

8.1 (12.7)

26.9 (8.6)

a

a

PRTEE-D function subscore

6.7 (11.8)

24.6 (10.8)

DASH score

36.7 (18.9)

VAS pain score

56.8 (21.8)

% LE patients

26%

100%

a

The first PRTEE-D measurement is used to calculate the mean score. PRTEE-D = Patient Rated Tennis Elbow Evaluation-Dutch, DASH = Disabilities for the Arm,
Shoulder and Hand questionnaire, VAS = Visual Analogue Scale, LE = Lateral Epicondylalgia, SD = Standard Deviation.

Test-retest reliability

Table 2 shows the ICCs of the total score of PRTEE-D,
subscales and individual items. ICC (2,1) values showed
excellent test-retest reliability for the PRTEE-D, subscales and all individual questions. ICC values (2,1) for
the LE patients alone showed also excellent test-retest
reliability for the PRTEE and subscales. Individual questions 1,2,4,8 and 9 had fair to good test-retest reliability,
the other questions had excellent test-retest reliability
for LE patients only. The Minimal Detectable Change
for the PRTEE-D was 9.1, MDC was 5.43 for the pain
subscale and 5.62 for the function subscale. Figure 1
shows the Bland and Altman plot of the PRTEE-D and
Figure 2 shows this plot for LE patients only. Absolute
agreement was not assumed for the PRTEE-D and pain
subscale. The mean difference between test and retest

for the PRTEE-D total score was 0.97 with a 95% CI of
0.11-1.83; The mean difference of the pain subscale was
0.61 with a 95% CI of 0.05-1.17. The mean difference
for the PRTEE-D total score for LE patients only was
3.74 with a 95% CI of 0.49-7.00; the mean difference of
the pain subscale for LE patients only was 2.58 with a
95% CI of 0.55-4.61. Absolute agreement was assumed
for the function scale (mean difference 0.35, 95% CI
(−0.13-0.83)), this was also the case for the LE patients
only (mean difference 1.16, 95% CI −0.75-3.10).
Construct validity

Spearman’s correlation coefficients between PRTEE-D
(subscales) and VAS pain and DASH score are provided
in Table 3. The Spearman coefficients showed moderate
correlations between PRTEE-D and DASH and VAS

Table 2 Test-retest reliability (ICC, SEM and MDC) of the PRTEE-D, subscales and individual questions
Pain subscale

Function subscale

Question

ICC (95% CI) total

ICC (95% CI)
LE patients

SEM
total

MDC
total

Question

ICC (95% CI) total

ICC (95% CI)
LE patients

SEM total

MDC
total

1

.87 (.81-.91)

.69 (.45-.84)

.67

1.86

6

.92 (.88-.94)

.78 (.59-.89)

.59

1.64

2

.96 (.94-.97)

.71 (.42-.86)

.57

1.59

7

.94 (.91-.96)

.82 (.66-.91)

.66

1.83

3

.94 (.92-.96)

.78 (.58-.89)

.71

1.96

8

.91 (.87-.93)

.73 (.50-.86)

.60

1.67

4

.77 (.68-.83)

.59 (.30-.78)

.59

1.64

9

.94 (.91-.96)

.74 (.53-.87)

.68

1.90

5

.99 (.98-.99)

.84 (.69-.92)

.38

1.05

10

.94 (.92-.96)

.87 (.75-.94)

.47

1.29

11

.93 (.91-.95)

.77 (.56-.89)

.71

1.97

12

.92 (.88-.94)

.82(.65-.91)

.50

1.37

13

.95 (.93-.96)

.84 (.69-.92)

.54

1.49

14

.97 (.95-.98)

.89 (.79-.88)

.45

1.25

15

.96 (.94-.97)

.88 (.76-.94)

.52

1.45

Function subscale

.97 (.96-.98)

.89 (.79-.95)

2.03

5.62

PRTEE-D overall (total)

.98 (.97-.99)

.88 (.75-.94)

3.28

9.10

Pain subscale

.97 (.95-.98)

.78 (.57-.90)

1.96

5.43

ICC = Intra Class Correlation, CI = Confidence Interval, SEM = Standard Error of Measurement, MDC = Minimal Detectable Change.
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Figure 1 Bland and Altman plot of reliability (agreement) of the PRTEE-D (2 measures).

Figure 2 Bland and Altman plot of reliability (agreement) of the PRTEE-D (2 measures) for LE patients.
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Table 3 Spearman’s correlation coefficients between PRTEE-D (subscales) and VAS pain and DASH score
Measure

PRTEE-D score (p-value)

PRTEE-D pain subscale (p-value)

PRTEE-D function subscale (p-value)

DASH score

.65 (<0.01)

.45 (0.01)

.67 (<0.01)

VAS pain score

.68 (<0.01)

.55 (<0.01)

.70 (<0.01)

PRTEE-D = Patient Rated Tennis Elbow Evaluation-Dutch, DASH = Disabilities for the Arm, Shoulder and Hand questionnaire, VAS = Visual Analogue Scale.

pain score. The pain subscale had a low correlation with
the DASH score and a moderate correlation with VAS
pain score. A moderate correlation was found between
function subscale and DASH score and a high correlation was found between function subscale and VAS
pain score. All correlations were significant. Figure 3
shows the Bland and Altman plot of construct validity of
the PRTEE-D. The mean difference between PRTEE-D
and DASH score was 14.81 with a 95% CI of 9.04-20.57.
Absolute agreement was not assumed between PRTEED and DASH score.

Discussion
Since no reliable and valid Dutch questionnaire existed
to determine the severity of LE, this study aimed to
translate and cross-culturally adapt the PRTEE for
Dutch speaking LE patients. Semantic, idiomatic, experiential and conceptual equivalence to the original PRTEE
questionnaire was assured by applying the guidelines for
the process of cross-cultural adaptation of self-report
measures [16].

Figure 3 Bland and Altman plot of construct validity PRTEE-D.

Furthermore, reliability and validity of the PRTEE-D
were determined. The total PRTEE-D score as well as
the pain and function subscales demonstrated excellent
internal consistency and test-retest reliability. All Spearman correlation coefficients were significant and most
coefficients showed moderate correlations. We believe
that these data showed good construct validity of the
PRTEE-D. It can be concluded that the PRTEE-D was
successfully cross-culturally adapted and is found to be a
reliable and valid instrument to measure pain and functional ability in Dutch speaking patients with LE.
Cronbach’s alpha for the PRTEE-D was 0.98, this
indicates an excellent internal consistency. An alpha
coefficient > 0.9 is recommended for the use of a questionnaire in a clinical setting [24]. The value of Cronbach’s alpha is even slightly higher than the Cronbach’s
alpha for the Italian (0.95), English (0.94), Swedish
(0.94), Canadian-French (0.93) and Turkish (0.84) translations of the PRTEE [11-14,25]. The pain (0.93) and
function (0.97) subscales also showed excellent internal
consistencies. These Crohnbach’s alpha values are also a
little higher than the values found in other translations
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of the PRTEE [11-14,25]. For LE patients only slightly
lower, but still excellent values were found (0.93 total
PRTEE-D, 0.80 pain subscale and 0.91 function
subscale).
The ICC values show excellent values for test-retest reliability, ICC of the PRTEE-D was 0.98. The same is true
for the ICC value of the pain subscale (0.97) and function
subscale (0.97), all individual questions also showed excellent test-retest reliability. Test-retest reliability is in accordance with ICC values of the original questionnaire;
Overend et al [8] and Newcomer et al. [9] respectively
found an ICC value of 0.89 and 0.96. This also holds for
the pain and function subscales, ICC values of 0.96 and
0.89 were found for the pain subscale in the original questionnaire and 0.92 and 0.83 for the function subscale [8,9].
PRTEE questionnaires in other languages show comparable results [13,15]. The ICC values for the LE patients
only, show lower correlations, but the values of the
PRTEE-D and subscales are still excellent and comparable
to previous studies. A systematic bias is assumed for the
PRTEE-D total score and pain subscale, because the 95%
CI of the difference did not contain zero. The PRTEE-D
score on the second assessment showed an almost 1 point
higher score than the first measurement, LE patients
showed a 3.7 point higher score on the second measurement. This might be explained by an actual improvement
of symptoms due to for example treatments performed
during this interval. A minor improvement is consistent
with what can be expected from the literature [26]. No
constraints on treatment were imposed because of ethical
considerations. Most of the other studies which investigated test-retest reliability of the PRTEE used a shorter
time interval than the one week used in this study to prevent an alteration in the severity of symptoms. A one week
period was chosen in this study to prevent ‘copying’ from
a subject’s memory and no longer to prevent major
changes in symptoms [17].
VAS-pain and DASH questionnaire were chosen to
determine construct validity of the PRTEE-D by calculating Spearman’s correlations, because an instrument that
can be considered the gold standard for LE patients does
not exist. The Dutch language version of the DASH
questionnaire was found to be reliable and valid to assess disability and symptoms in patients with upper limb
disorders [18] and VAS-pain provides an indication of
pain of a LE patient. Across the different adaptation
studies, several measurement tools were used to assess
validity. We believe that at least the DASH should be
used to assess construct validity, because this is probably
the best alternative for the PRTEE, being a validated
questionnaire designed to measure upper limb disabilities and symptoms [19]. The DASH was used in four of
the seven PRTEE adaptation studies. Other measurement tools used to assess validity were among others the
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Roles and Maudsley test, VAS-pain, pain free grip and
maximal grip strength. Results showed a moderate
spearman correlation (0.68) between PRTEE-D (total)
and VAS-pain scores. This is in resemblance with the
original questionnaire (0.66) [9] and the CanadianFrench PRTEE (0.77) [14]. A moderate correlation was
also found between PRTEE-D and DASH score (0.65).
This value is close to the correlation of the original
questionnaire with the DASH (0.72). Validation studies
of the PRTEE in other languages show similar correlations with the DASH questionnaire as well (Turkish
0.68, Swedish 0.88) [11,13]. The correlation of the
PRTEE pain subscale with the DASH shows the lowest
correlation (0.45). The validation of the PRTEE in other
languages also found the lowest correlation between the
pain scale and the DASH, although the correlations were
slightly higher (0.50-0.78) [11-14,25]. The relatively low
correlation between the pain scale of the PRTEE-D and
DASH score is probably caused by the small number of
questions on pain in the DASH questionnaire. The other
correlations of the subscales with VAS and DASH show
moderate to high correlations comparable to the original
questionnaire and translations. A systematic bias was
found between PRTEE-D and DASH score. Patients
scored on average 14.8 points higher (more severe symptoms) on the PRTEE-D than on the DASH. An explanation for the relatively low correlations and systematic
bias between PRTEE-D and DASH and VAS-pain score
is that DASH and VAS-pain were not specifically designed for LE in contrast to the PRTEE. Excellent correlations and absolute agreement were therefore not to be
expected. We can therefore state that correlations of
PRTEE-D with VAS-pain and DASH show good construct validity for the PRTEE-D.
The methodology of cross-cultural adaptations of
(previous versions) of the PRTEE slightly differs. All but
one of the previous cross-cultural adaptations of the
PRTEE used the criteria proposed by Beaton et al. [16].
This comprehensive and well described way of crossculturally adapting questionnaires seems justified. All
the studies which investigated test-retest reliability provided ICC values and all except one provided Cronbach’s alpha values [15]. One of the studies investigating
the PRTEE only investigated validity [14]. To be able to
use a questionnaire in clinical practice or research, sufficient reliability and validity are desirable.
A large number of participants were included in this
study to investigate test-retest reliability; however a limitation of this study is that in contrast to other reliability
and validity studies of the PRTEE a high number of participants without complaints was used. This might have
positively influenced test-retest reliability values. However, analysis of the LE patients only showed only
slightly lower values, indicating that the influence of
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including participants without complaints is only minimal.
The LE patients included in the study seem to be a representative sample, because they were recruited in several
(para)medical settings. Further, as also reported in the original and other translated versions of the PRTEE, a number of participants indicated having trouble with some
questions because they never performed that activity with
their injured arm. The best solution for this is probably to
use the average score of the subscale for this question, like
stated in the PRTEE manual for missing questions [27].
Another option, use the maximum score, seems less suitable because patients are most likely able to do the activity
without unbearable pain but choose the less painful option
(using their other arm). The PRTEE-D is consistent with
other versions on this subject. This has to be taken into
account when for example considering a LE patient with
his/her non-dominant arm affected. Another limitation is
that no constraints were imposed on treatments between
the first and second measurement, this is however not
possible due to ethical considerations. This study did not
study the responsiveness of the PRTEE-D, further research still needs to address the responsiveness of this
questionnaire.

Conclusion
While Lateral Epicondylalgia is a common injury, to our
knowledge no reliable and valid Dutch outcome measure
specific to LE existed so far. This study showed that the
PRTEE-D is successfully cross-culturally adapted and is
a reliable and valid tool to measure severity of LE. It can
be used as an assessment and evaluation tool, for example to monitor or determine the effects of a treatment. With the Dutch PRTEE Dutch speaking clinicians
as well as researchers are now provided with a reliable,
valid and easy-to-use instrument. Moreover, it is now
possible to compare Dutch results from research on LE
to international data [16].
Additional file
Additional file 1: PRTEE-D questionnaire. The additional file provided
is the Dutch version of the PRTEE questionnaire (Patiënt- beoordeelde
tennis elleboog evaluatie).
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
All authors participated in the design of the study. MA coordinated the data
acquisition, drafted the manuscript, contributed to the cross-cultural
adaptation and performed the data analysis together with IA. JZ contributed
to the cross-cultural adaptation and critically revised the manuscript for
important intellectual content. RD critically revised the manuscript for
important intellectual content. IA contributed to the cross-cultural
adaptation, performed the data analysis together with MA and critically
revised the manuscript for important intellectual content. All authors read
and approved the final manuscript.

Page 8 of 9

Acknowledgements
We would like to thank Gerbrich Wouda and Daniëlle Bossong
(physiotherapy students) for their help during the data collection.
Received: 2 May 2013 Accepted: 16 July 2014
Published: 11 August 2014

References
1. Allander E: Prevalence, incidence, and remission rates of some common
rheumatic diseases or syndromes. Scand J Rheumatol 1974, 3(3):145–153.
2. Verhaar JAN: Tennis elbow - anatomical, epidemiologic and therapeutic
aspects. Int Orthop 1994, 18(5):263–267.
3. Walker-Bone K, Palmer KT, Reading I, Coggon D, Cooper C: Prevalence and
impact of musculoskeletal disorders of the upper limb in the general
population. Arthritis Rheum 2004, 51(4):642–651.
4. Walz DM, Newman JS, Konin GP, Ross G: Epicondylitis: pathogenesis,
imaging, and treatment. Radiographics 2010, 30(1):167–U194.
5. Chumbley EM, O’Connor FG, Nirschl RP: Evaluation of overuse elbow
injuries. Am Fam Physician 2000, 61(3):691–700.
6. Bisset L, Paungmali A, Vicenzino B, Beller E: A systematic review and metaanalysis of clinical trials on physical interventions for lateral epicondylalgia. Br J Sports Med 2005, 39(7):411–422.
7. Bohr PC: Systematic review and analysis of work-related injuries to and
conditions of the elbow. Am J Occup Ther 2011, 65(1):24–28.
8. Overend TJ, Wuori-Fearn JL, Kramer JF, MacDermid JC: Reliability of a
patient-rated forearm evaluation questionnaire for patients with lateral
epicondylitis. J Hand Ther 1999, 12(1):31–37.
9. Newcomer KL, Martinez-Silvestrini JA, Schaefer MP, Gay RE, Arendt KW:
Sensitivity of the patient-rated forearm evaluation questionnaire in
lateral epicondylitis. J Hand Ther 2005, 18(4):400–406.
10. Macdermid J: Update: the patient-rated forearm evaluation questionnaire
is now the patient-rated tennis elbow evaluation. J Hand Ther 2005,
18(4):407–410.
11. Altan L, Ercan I, Konur S: Reliability and validity of Turkish version of the
patient rated tennis elbow evaluation. Rheumatol Int 2010,
30(8):1049–1054.
12. Cacchio A, Necozione S, Macdermid JC, Rompe JD, Maffulli N, di Orio F,
Santilli V, Paoloni M: Cross-Cultural Adaptation and Measurement
Properties of the Italian Version of the Patient-Rated Tennis Elbow
Evaluation (PRTEE) Questionnaire. Phys Ther 2012, 92(8):1036–1045.
13. Nilsson P, Baigi A, Marklund B, Mansson J: Cross-cultural adaptation and
determination of the reliability and validity of PRTEE-S (Patientskattad
Utvardering av Tennisarmbage), a questionnaire for patients with lateral
epicondylalgia, in a Swedish population. BMC Musculoskelet Disord 2008,
9:79.
14. Blanchette M, Normand MC: Cross-cultural adaptation of the patient-rated
tennis elbow evaluation to Canadian French. J Hand Ther 2010,
23(3):290–299.
15. Leung HB, Yen CH, Tse PYT: Reliability of Hong Kong Chinese version of
the patient-rated forearm evaluation questionnaire for lateral epicondylitis. Hong Kong Med J 2004, 10(3):172–177.
16. Beaton DE, Bombardier C, Guillemin F, Ferraz MB: Guidelines for the
process of cross-cultural adaptation of self-report measures. Spine 2000,
25(24):3186–3191.
17. Deyo RA, Diehr P, Patrick DL: Reproducibility and responsiveness of
health-status measures - statistics and strategies for evaluation.
Control Clin Trials 1991, 12(4):142S–158S.
18. Veehof MM, Sleegers EJA, van Veldhoven NHMJ, Schuurman AH, van
Meeteren NLU: Psychometric qualities of the Dutch language version of
the Disabilities of the Arm, Shoulder, and Hand questionnaire (DASHDLV). J Hand Ther 2002, 15(4):347–354.
19. Hudak PL, Amadio PC, Bombardier C, Boland A, Fischer T, Flatow EL,
Gartsman GM, Louis DS, Axelrod T, Buchbinder R, Hawker G, Hotchkiss R,
Katz J, Bedard T, Lederman R, Louis D, McCormick C, ODriscoll S, Richards D,
Richards R, Simmons B: Development of an upper extremity outcome
measure: the DASH (disabilities of the Arm, shoulder, and head). Am J
Ind Med 1996, 29(6):602–608.
20. Fleiss JL: Reliability of Measurement. In The Design and Analysis of Clinical
Experiments. Edited by Fleiss JL. New York: John Wiley & Sons, Inc;
1999:1–32.

van Ark et al. BMC Musculoskeletal Disorders 2014, 15:270
http://www.biomedcentral.com/1471-2474/15/270

Page 9 of 9

21. Bland J, Altman D: Statistical-methods for assessing agreement between
2 methods of clinical measurement. Lancet 1986, 1(8476):307–310.
22. Andresen E: Criteria for assessing the tools of disability outcomes
researchu. Arch Phys Med Rehabil 2000, 81(12 suppl 2):s15–s20.
23. Domholdt E: Physical Therapy Research: Principles and Application. 2nd
edition. Philadelphia: W.B. Saunders Company; 2000:78–267.
24. Bland JM, Altman DG: Cronbach’s alpha. Br Med J 1997, 314(7080):572.
25. Rompe JD, Overend TJ, MacDermid JC: Validation of the patient-rated
tennis elbow evaluation questionnaire. J Hand Ther 2007, 20(1):3–10.
26. Smidt N, Lewis M, van der Windt D, Hay E, Bouter L, Croft P: Lateral
epicondylitis in general practice: course and prognostic indicators of
outcome. J Rheumatol 2006, 33(10):2053–2059.
27. MacDermid JC: The Patient-Rated Tennis Elbow Evaluation (PRTEE)© User
Manual. [http://www.srs-mcmaster.ca/Portals/20/pdf/research_resources/
PRTEE%20User%20Manual_June%202010.pdf]
doi:10.1186/1471-2474-15-270
Cite this article as: van Ark et al.: Cross-cultural adaptation and reliability
and validity of the Dutch Patient-Rated Tennis Elbow Evaluation
(PRTEE-D). BMC Musculoskeletal Disorders 2014 15:270.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

