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Reliability of Hong Kong Chinese
version of the Patient-rated Forearm
Evaluation Questionnaire for lateral
epicondylitis
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Objective. To determine the reliability and validity of a dedicated assessment
tool for lateral epicondylitis after translation into Hong Kong Chinese.

Design. Cross-sectional study.

Setting. District hospital, Hong Kong.

Patients. Seventy-four patients, 12 of whom were bilingual, were recruited (total
of 82 elbows).

Main outcome measur es. Trandation equivalence and reliability were measured
with the test-retest method. Vaidity was measured against the Roles and Maudsley
outcome score and mean maximal grip strength.

Result. The Patient-rated Forearm Evaluation Questionnaire had high English-
Chinese equivalence (Spearman’s rho correlation coefficient=0.926; P<0.001).
It was also very reliable (intraclass correlation coefficient=0.99; P<0.001).
Validity according to the Roles and Mauds ey outcome score and mean of maximal
grip strength was significant (P<0.01).

Conclusion. The Hong Kong Chinese version of Petient-rated Forearm Evalua-
tion Questionnaire is areliable and valid assessment tool for chronic lateral
epicondylitis. Its equivalence to the original English version makes outcome
assessment across cultural barrier feasible.
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Introduction

Lateral epicondylitis, also known as tennis elbow, was first described by
Runguein 1873.1 It isa prevalent disorder characterised by an insidious onset of
pain over the lateral aspect of the elbow, which is aggravated by wrist
extension and gripping. The incidence and prevalence varies, partly because
more than half of patients do not seek medical advice.? However, about
four in 1000 adults are affected each year.® Since 1966, more than 185 articles
have been published on the subject and more than 40 different treatments
proposed. Nevertheless, many of these treatments are not supported by
strong scientific evidence.* In addition, comparison on different treat-
ment modalities is difficult, if not impossible, when taking into account that
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there is no consensus on the measurement of treatment
outcome.®

The Roles and Maudsley outcome score grades lateral
epicondylitis into four categories of severity—namely,
excellent, good, acceptable, and poor. ‘Excellent’ refersto
cases with no pain, full movement, and full activity. ‘ Good’
implies occasional discomfort but full movement and
activity. ‘Acceptable’ denotes some discomfort after
prolonged activities. ‘Poor’ signifies pain that is severe
enough to limit activities.® Stratification into only four levels
of severity, however, lacks sensitivity to document changes
in clinical condition. In contrast, measuring the strength
of the handgrip or measuring forearm endurance are
objective methods, although they cannot document the
impact of the condition on daily function.

The current trend is for assessment to take into
consideration patients’ standpoint; this approach can
assist the clinician in understanding the extent of patient
suffering. Such an assessment tool should have a high de-
gree of reliability, which is fundamental to determining its
effectivenessin clinical use.” Reliability can be regarded as
the consistency of repeated measurement under the
same conditions, and can be documented by a number
of established methodologies. Furthermore, validity is
considered as the accuracy or the truth of measurement.
However, pain is difficult to quantify and there is no gold
standard. To the best of our knowledge, there is only one
assessment tool that is simple and reliable, and which has
been scientifically scrutinised—the Patient-rated
Forearm Evaluation Questionnaire (PRFEQ), which was
designed specifically for patients with lateral epicondylitis.
The questionnaire provides a brief (it takes 5 minutes to
complete), uncomplicated, and standardised quantitative
description of pain and functional disability. Moreover, it
has been validated.®

Translating the questionnaire into Hong Kong Chinese
not only provides a simple and uniform medical record
documentation, but also allows cross-cultural and inter-
national comparisons in regard of this disease entity.®
Translation on a word-for-word basis definitely addresses
the language barrier problem. However, failure to consider
local cultural factors may result in significant bias.® Hence,
when asurvey instrument istrand ated into another language,
it must undergo stringent validation before use.®

M aterials and methods

Questionnaire

The original PRFEQ tool was devel oped from two sources.
The first was from a study by Stratford et al,” who assessed
the reliability, validity, and sensitivity of visual analogue
scales of pain and function, as well as a set of items on
pain-free function among patients with lateral epicondylitis.
The instrument was highly reliable, moderately valid, and
sensitiveto changes. The second sourcewasawrist evaluation
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guestionnaire adopted in the Hand and Upper Limb Centre
of St Joseph’s Health Centre in London, Ontario, Canada.
Questionnaire items were generated from an international
survey, expert and patient opinion, and review and research
findings. The test-retest reliability was 0.90, and the in-
strument had high validity with respect to the Short Form
36 Health Survey.!

The PRFEQ assesses the average pain and function of
the affected arm during the preceding week. Thistime frame
allows an accurate memory recall, while avoiding effects
from acute fluctuations in symptoms. The questionnaire
consists of two parts: part 1 dealswith pain and part 2 deals
with function. Each of thefiveitemsin part 1 isscored using
a 10-cm visual numeric rating scale, ranging from 0 (no
pain) to 10 (worst pain imaginable).’2!* Similarly, the 10
items of part 2 use ascale of 0 (no difficulty) to 10 (unable
to perform an activity) to rate function. In both parts, patients
are requested to place a mark along a line ranging from
0 to 10, with no other descriptors placed along the line.4
The total score is the combined score for al items from
both parts, ranging from 0 (no pain and no functional
impairment) to 150 (worst pain imaginable with a very
significant function deficit).

Trandation

Written copyright permission was obtained from Dr TJ
Overend,® the chief investigator of the original article
describing the PRFEQ. We trandlated the questionnaire with
the assistance of bilingual orthopaedic specialists, specialist
nurses, and occupational therapists. All of them were of
southern Chinese ancestry and had been able to speak, read,
and write English and Cantonese fluently since childhood.
All translators were informed of the purpose of the study.
Forward translation was performed by two orthopaedic
surgeons, and the initial translation was modified according
to suggestions of the other translators. Each item was then
back-translated, with near equivalence to the original. The
English and the Chinese versions are shown in Appendices
1 and 2, respectively.

Study participants

We recruited 74 patients (82 elbows) who attended the
General Orthopaedics Clinic at Kwong Wah Hospital
between July 2001 and March 2002. Participants’ ages
ranged from 28 to 69 years. All patients had a clinical
diagnosis of lateral epicondylitis on the basis on stringent
inclusion and exclusion criteria.

Theinclusion criteriawere as follows:

(1) Six-month duration of symptoms, and

(2) Pain could beinduced by two or more of the following
tests:

(a) Palpation of the lateral epicondyle;

(b) Resisted wrist extension (Thomsen test). With the
shoulder flexed to 60°, elbow extended, forearm
pronated, and wrist extended at 30°, the patient is
asked to extend and radial deviate the hand
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Table 1. Descriptive results from the Patient-rated Forearm Evaluation Questionnaire

Score Range Mean (SEM") SDt
Pain score 810 47 27.96 (0.99) 9.39
Difference of pain score between the two questionnaires -5t0 5 0.12 1.74
Function score 710 96 47.50 (2.38) 23.49
Difference of function score between the two questionnaires -9to 15 -0.39 4.09
Total score 1510 137 75.46 (3.28) 32.10
Difference of total score between the two questionnaires -11to0 15 -0.27 4.67

* SEM
8D

standard error of measurement (n=70)
standard deviation

while resistance is applied over the second and
third metacarpal bones;

(c) Resisted finger extension. With the shoulder flexed
at 60°, elbow extended, forearm pronated, and wrist
extended to 30°, the patient is asked to extend a
finger with resistance applied over the second to
fifth proximal phalanges; and

(d) Chair test. The patient is asked to lift a 3.5-kg
chair with the shoulder flexed at 60° and elbow
extended.

The following exclusion criteria were also observed

strictly:

(1) Arthritic elbow suggested either by a limitation on
range of motion, system arthritis, or abnormal X-ray;

(2) Soft tissue infection;

(3) Clinical radia tunnel syndrome (pain distal to lateral
epicondyle);

(4) Cervical radiculopathy or myelopathy suggested by
sensory disturbance;

(5) Thoracic outlet syndrome;

(6) History of fracture or dislocation at elbow;

(7) History of elbow surgery;

(8) Local injection of steroid or local anaesthetic in the
past 6 months, or

(9) llliterate, poor menta state.

Twelve patients were bilingual. To prove their profi-
ciency, they were requested to read aloud the introduc-
tory paragraph printed on the questionnaire. All enrolled
patients provided their written consent. The protocol
had been approved by the Kwong Wah Hospital Ethics
Committee.

Methodology

Subjects were requested not to take any analgesics or
non-steroidal anti-inflammatory drugs for 2 days, before
attending a short briefing about the questionnaire’s
background, format, and the time frame under question.
An orthopaedic surgeon was available to answer queries
while participants were answering the questionnaire. All
patients had to complete the PRFEQ twice, with a half-hour
period in between, during which handgrip strength and
the Roles and Maudsley outcome score were recorded. At
no time were allowed to refer to the first questionnaire
while they were compl eting the second.

Maximal isometric grip strength was measured with a
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Jamar hand dynamometer (JA Preston Corp, Jackson,
United States) with its display covered and handle
locked at the second closest position. The dynamometer
has five preset positions for its handle. Locking the handle
at the second closet position is most appropriate
for Chinese people. Patients were requested to take the
measurement for both sides. Two positions were used.
In the first, the patient stood and held the elbow in 90°
flexion beside the body with the forearm unsupported
and in neutral rotation (thumb-up position), with the wrist
in neutral position (approximately 30° of extension). In the
second position, the elbow was held in full extension
with the shoulder in 60° of flexion and neutral abduction.
Positions were unrestricted once effort had been made.
A total of threetrials of maximal grip strength were made
for both sides alternatively.

Questionnaire equivalence, reliability, and validity
Equivalence of the English and Hong Kong Chinese
versions were measured by analysing the responses from
the 12 bilingual patients. They were asked randomly to
complete the questionnairesin either language.

Data analysis

Datawere analysed using the Statistical Package for Social
Science (Windows version 10.0; SPSSInc, Chicago, United
States). The probability cut-off level for significance was
set at P<0.05. Reliability was judged by the test-retest
method and expressed as an intraclass correlation coeffi-
cient.® Criterion vaidity was measured using the Roles and
Maudsley outcome score; both the outcome score and the
grip strength were the external standard. One-way anaysis
of variance (ANOVA) and Spearman’s rho correlation test
were used when appropriate.

Results

Thetotal score ranged from 15 to 137. The mean score was
75.5 whilethe standard deviation was 32. Further descriptive
information was given in Table 1.

Validation of trandlation

Validation of the translation from English to Hong Kong
Chinese was performed by Spearman’srho correlation test.
The correlation coefficient was 0.916, 0.926, and 0.963 for
pain, function, and total scores, respectively (P<0.001 for
each). The difference in total score between the two
trandationswas-16 to 13, with amean of 0.33 points higher



Table 2. Reliability of the Patient-rated Forearm Evaluation
Questionnaire

Intraclass 95% Confidence P value

correlation interval

coefficient
Pain 0.9913 0.9865-0.9944 <0.0001
Function 0.9922 0.9789-0.9950 <0.0001
Total 0.9946 0.9916-0.9965 <0.0001

for the Hong Kong Chinese version, compared with the
English.

Reliability and validity

Test-retest reliability for pain, function subscales, and
the overall PRFEQ scores was high (Table 2). Criterion
validity was measured against the Roles and Maudsley
outcome score and the maximal grip strength. Patients scored
higher in pain and function subscales, and had higher total
scores when they were classified in progressively poorer
outcome according to the Roles and Maudsl ey outcome score
(Table 3). By means of ANOVA, the scores were once again
validated against the Roles and Maudsley outcome scores
(P values were <0.001 for pain, function, and total scores).
The PRFEQ score showed a statistically significant negative
correlation with the maximal grip strength at different
elbow positions (Table 4).

Discussion

The PRFEQ Hong Kong Chinese version seemsto beare-
liable tool for assessing pain and function in patients with
chronic lateral epicondylitis. Thereis no consensus on how
high a correlation coefficient should be to show clinical
significance. Fleiss' interpreted intraclass correlation
coefficients of 0.00 to 0.40 as‘poor’, 0.40t0 0.75 as ‘fair to
good’, and higher than 0.75 as ‘excellent’. The intraclass
correlation coefficients for the PRFEQ Hong Kong Chinese
version remained higher than 0.90, which is comparable
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to the result for original English version.? Therefore, both
versions of the PRFEQ should be regarded as a highly
reliable tool.

The standard error of measurement (SEM) provides an
estimate of absolute reliability.® In clinical terms, asingle
score estimates the true score, and the SEM can be viewed
as the standard deviation of a score.'” In this study, the
SEM of the PRFEQ total score was 3.28. Thus, when an
individual scores 75, the true score might lie between 68
and 82 ie a score within two SEMs. If one is confident
that areal change has occurred, the participant should
report a score outside this range. Despite the high intra-
class correlation coefficients, the confidence intervals
are modest.

Asfor validity testing, when agold standard exists, it is
preferable. More typically, new instruments are com-
pared with more established instruments.®® In this study, we
elected to set the criterion comparators as the Roles and
Maudsley outcome score and the mean of maximal grip
strength.

Although the correlation was statistically significant
(P=0.001) [Table 4], it was not strong enough to un-
waveringly predict or explain the grip strength by the
PRFEQ score (r=—0.40). However, this finding should not
be considered as failure of the PRFEQ. Rather, it might
indicate that such anthropometrical tests cannot detect the
actual deficit in function. Making a powerful grip and
completing a functional task are just two very different
indicators.2 Good hand function requires dexterity and
interplay of intact sensory and motor functions.® Similar
conclusions were drawn for knee flexor strength and gross
motor ability,?° and for hip abductor torque and 6-minute
walking distance.

Standardised patient questionnaires offer advantages
in evaluation because they are client-centred and time-

Table 3. Scoring of patients according to different Roles and Maudsley outcome score

No. of elbows Pain score (SD") Function score (SD) Total score (SD)
Excellent 4 17.75 (15.76) 32.25 (35.14) 50.00 (50.84)
Good 30 18.93 (11.05) 27.60 (21.37) 46.53 (31.73)
Acceptable 40 25.50 (8.98)" 42.75 (17.84)" 68.25 (25.19)"
Poor 8 38.63 (6.41)" 60.13 (17.51)" 98.75 (22.93)
*SD  standard deviation

T A higher score compared with the next better category; P<0.05

Table 4. Mean of maximal grip strength at two different elbow positions in relation to the Patient-rated Forearm Evaluation

Questionnaire

Grip strength with flexed elbow

Grip strength with extended elbow

Pain score Spearman’s rho correlation coefficient
P value (two-tailed)
Spearman’s rho correlation coefficient
P value (two-tailed)
Spearman’s rho correlation coefficient

P value (two-tailed)

Function score

Total score

-0.386 -0.377
0.001 0.001
-0.377 -0.378
0.001 0.001
-0.401 -0.396
<0.001 <0.001
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efficient, and they allow comparisons of clinical outcome
to be made. They supplement, but do not replace, other
components of clinical evaluation, such as history taking
and physical examination. In this study, the Hong Kong
Chinese version of the PRFEQ has been shown to be a
reliable and valid assessment tool. Its use should benefit
clinicians and researchers in the assessment of chronic
lateral epicondylitis.
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Appendix 1. The validated Patient-rated Forearm Evaluation Questionnaire dedicated for lateral epicondylitis

The questions below help us understand how much pain and difficulty you have had with your arm in the past week. You will be describing
your average arm symptoms over the past week on a scale of 0-10
Please provide an answer for ALL questions on both sides of the questionnaire. If you did not perform an activity listed, please provide
ESTIMATE of the pain or difficulty you would expect if you performed that activity. If you never perform the activity, draw a line completely

through the answer key

1. PAIN with affected arm

0 1

no

pain
Rate your difficulty (over the past week)
When you are at rest 0 1
When doing a task with repeated arm movement 0 1
When carrying a plastic bag of groceries 0 1
When your pain was at its least 0 1
When your pain was at its worst 0 1

Please note the average amount of pain in your arm over the past week by circling the number that best describes your pain on a scale
from 0-10. A * 0’ means that you did not have any pain and a * 10’ means that you had the worst pain imaginable.

2

NN N NN

3 4 5 6 7 8 9 10
worst pain
imaginable

3 4 5 6 7 8 9 10

3 4 5 6 7 8 9 10

3 4 5 6 7 8 9 10

3 4 5 6 7 8 9 10

3 4 5 6 7 8 9 10
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2. FUNCTION with affected arm

A. SPECIFIC ACTIVITIES

Rate how much difficulty you experienced performing each of the items listed below with your affected arm (over the past week) by circling
the number that best describes your difficulty on a scale of 0-10. A * 0’ means that you did not experience any difficulty with your affected
armand a ‘ 10’ means that it was so difficult you were unable to do it at all.

0 1 2 3 4 5 6 7 8 9 10
no unable
difficulty to do

Rate your difficulty in the affected arm (over the past week)

Turning a doorknob 0 1 2 3 4 5 6 7 8 9 10
Carrying a plastic bag of groceries 1 2 3 4 5 6 7 8 9 10
Lifting a full coffee cup or glass to your mouth 0 1 2 3 4 5 6 7 8 9 10
Opening a jar 0 1 2 3 4 5 6 7 8 9 10
Pulling up pants 0 1 2 3 4 5 6 7 8 9 10
Wringing out a facecloth or dishrag 0 1 2 3 4 5 6 7 8 9 10

B. USUAL ACTIVITIES

Rate how much difficulty you experienced performing your usual activities in each of the areas listed below (over the past week) by circling
the number that best describes your difficulty on a scale of 0-10. By usual activities, we mean activities you performed before you
started having a problem with your arm. A * 0’ means that you did not experience any difficulty and a * 10’ means that it was so
difficult you were unable to do any of your usual activities.

Rate your difficulty (over the past week)

Personal care activity (ie dressing, washing) 0 1 2 3 4 5 6 7 8 9 10
Household work (maintenance, cleaning) 0 1 2 3 4 5 6 7 8 9 10
Work (your usual job) or main activity if not 0 1 2 3 4 5 6 7 8 9 10
employed

Recreation or sporting activities 0 1 2 3 4 5 6 7 8 9 10

Appendix 2. Hong Kong Chinese version of the Patient-rated Forearm Evaluation Questionnaire
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A0-102 R%ER - Bl R L2 MBI FIRE - OBINRBTREE - 100 2ieREMNZE BT RAEM
0 1 2 3 4 5 6 7 8 9 10

B Rk
2B &
EEHR LERENEE
1ERRER ERERRIN 0 1 2 3 4 5 6 7 8 9 10
2. B{RETEF A B 0 1 2 3 4 5 6 7 8 9 10
3B IR S E M (18 BB E0) 0 1 2 3 4 5 6 7 8 9 10
4. B R EImR 0 1 2 3 4 5 6 7 8 9 10
5IRE—RBATENEYER 0 1 2 3 4 5 6 7 8 9 10
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A EEEBME
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0 1 2 3 4 5 6 7 8 9 10
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7IRE-RBENENHEYER 0 1 2 3 4 5 6 7 8 9 10
8. R — M IKIRER 0 1 2 3 4 5 6 7 8 9 10
9. AR E 0 1 2 3 4 5 6 7 8 9 10
10. 4% 0 1 2 3 4 5 6 7 8 9 10
1 R EmE 0 1 2 3 4 5 6 7 8 9 10
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12. B BREB KA FE LK) 0 1 2 3 4 5 6 7 8 9 10
13. B B RKIB (T ) 0 1 2 3 4 5 6 7 8 9 10
14. B8 TEMRIERAYRE) s F B A8 (MR8 B LIEAI5E) 0 1 2 3 4 5 6 7 8 9 10
15 H sk iB B 0 1 2 3 4 5 6 7 8 9 10
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