BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses online.
We also post the versions of the paper that were used during peer review. These are the versions that
the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited or
distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees
(http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
info.bmjopen@bmj.com

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG


http://bmjopen.bmj.com/
info.bmjopen@bmj.com
http://bmjopen.bmj.com/

BMJ Open

BM) Open

Translation, Cross-Cultural Adaptation and Validation of the
Traditional Chinese Intermittent and Constant
Osteoarthritis Pain (ICOAP) Questionnaire for Knee

Osteoarthritis

Journal:

BMJ Open

Manuscript ID

bmjopen-2018-026006

Article Type:

Research

Date Submitted by the Author:

16-Aug-2018

Complete List of Authors:

Sit, Regina Wing Shan; The Chinese University of Hong Kong, JC School of
Public Health and Primary Care

Chan, Dicken Cheong Chun; The Chinese University of Hong Kong, JC
School of Public Health and Primary Care

Wong, Wendy; The Chinese Unviersity of Hong Kong

Yip, Benjamin Hon Kei; The Chinese University of Hong Kong, JC School of
Public Health and Primary Care

Chow, Lyan Lai Yan; The Chinese University of Hong Kong, JC School of
Public Health and Primary Care

Wong, Samuel; Chinese University of Hong Kong, School of Public Health
and Primary Care

Keywords:

ICOAP, Traditional Chinese, Knee Osteoarthritis, Pain

ARONE"

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdoo Aq paloalold

* jooyoasaboysnuwselq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy woly papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG


http://bmjopen.bmj.com/

Page 1 of 26 BMJ Open

1

2

2 1  Translation, Cross-Cultural Adaptation and Validation of the Traditional Chinese
5

6 2  Intermittent and Constant Osteoarthritis Pain (ICOAP) Questionnaire for Knee
7

8 3 Osteoarthritis

9

10 4

1

:g 5 Regina WS Sit*' MBBS, Dicken CC Chan MSc', Wendy Wong PhD? Benjamin HK Yip PhD',
14

15 6 Lyan LY Chow BScl, Samuel YS WongMD1

16

17 7

18

19 8  !The Jockey Club School of Public Health and Primary Care, The Chinese University of Hong
22 9 Kong, Hong Kong
24 10 % The School of Chinese Medicine, The Chinese University of Hong Kong, Hong Kong

26 11

29 12 Regina WS Sit: reginasit@cuhk.edu.hk

31 13 Dicken CC Chan: dicken@cuhk.edu.hk

* jooyoasaboysnwselq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy woly papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG

33 14  Wendy Wong: wendy.wong@cuhk.edu.hk

15  Benjamin HK Yip: benyip@cuhk.edu.hk
38 16  Lyan LY Chow: chowlyan@cuhk.edu.hk

40 17  Samuel YS Wong: yeungshanwong@cuhk.edu.hk

45 19  *Corresponding author:

47 20 Regina WS Sit

'salIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

49 21 Address: 4/F School of Public Health Building, Prince of Wales Hospital, Shatin, Hong Kong
55 22 Special Administrative Region

54 23 Tel: (852) 2503-9406, Email: reginasit@cuhk.edu.hk

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

BMJ Open

Abstract:

Objectives: To translate and culturally adapt the Intermittent and Constant Osteoarthritis and
Pain (ICOAP) measure to a traditional Chinese version, and to study its psychometric properties

in patients with knee osteoarthritis (KOA).

Method: The ICOAP was translated and cross-culturally adapted into traditional Chinese
according to the recommended international guidelines. A total of 110 participants with different
severities of KOA in Hong Kong were invited to complete the traditional Chinese ICOAP
(tChICOAP), the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
pain subscale, and the Chinese Short form of Health Survey (SF-12v2). Psychometric

evaluations included construct validity, internal consistency, and test and re-test reliability.

Results: All participants completed the tChICOAP questionnaire without missing items. The
tChICOAP total pain and subscale scores had excellent internal consistency with Cronbach’s
alpha value (0.902-0.948) and good corrected item-total subscale correlations. It had high test
and re-test reliability (intra-class correlations 0.924-0.960). The tChICOAP constant,
intermittent, and total pain scores correlate strongly with the WOMAC pain subscale (= 0.671,
0.678 and 0.707 respectively, p <0.001). The tChICOAP intermittent and total scores correlate

strongly with SF-12v2 physical component score (r =-0.590 and -0.558 respectively, p < 0.001).

Conclusions: The tChICOAP is a reliable and valid instrument to measure the pain experience of

patients with different severity of KOA.
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Introduction

Knee osteoarthritis is a common, disabling, and expensive global disease. Up to 6% of the
population over the age of 30 years has symptomatic, painful KOA'. Its incidence increases up to
10-fold from ages 30 to 65 years and even more thereafter’. Pain in KOA is multi-dimensional.
While pain intensity is commonly assessed by a numerical or visual analogue scale, this presents
limitations, as it does not consider the dynamic nature of pain’. It is established that the
characteristics of pain often change over time and the experience of chronic pain with episodic
flares is often unpredictable and emotionally draining®. Thus, The Osteoarthritis Research
Society International (OARSI) has identified “phenotyping” of OA pain as a research priority to

“better target pain therapies to individual patients™.

In this context, an international working group was established under the guidance of OARSI
and Outcome Measures in Rheumatology Clinical Trials (OMERACT), with the aim to create a
composite index that could define states of severity and theoretical requirement for surgery of
knee and hip osteoarthritis, and for use in clinically evaluating potential disease-modifying
drugs6. Pain, physical function, and joint structure are the three main domains in OA, among
which pain experience is considered to be inadequately captured in existing measures and so
there is a requirement for a new OA pain measure’. In view of this, the Intermittent and Constant
Osteoarthritis and Pain (ICOAP) measure was developed, based on the pain data from a

qualitative study®.

The ICOAP was developed in the English language. It is an 11-item questionnaire, divided into

two domains; a 5-item scale for constant pain and a 6-item scale for intermittent pain (so-called
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1

2

2 93  “pain that comes and goes”). Each domain captures pain intensity as well as related distress and
5 . . . . . .

6 94  the impact of OA pain on quality of life. The ICOAP has been widely used in research”'’. It has
7

8 95 been tested to have good psychometric properties in multiple languages including Turkish,
9

10 96  Portuguese, German and Greek'' ™. In view of the ever-increasing trend for multinational studies
1

:g 97 and international cooperation among medical organizations, there is a compelling need to
14

15 98 increase the applicability of this instrument in the Chinese population.

16

17 99

18

9 100 A simplified Chinese version of ICOAP has been published by Zhang et al'®. Whilst simplified
52 101  Chinese is the official language used in the People's Republic of China, Singapore and Malaysia,
24 102 traditional Chinese is the common language used in Hong Kong, Taiwan, Macau and overseas
26 103  Chinese communities. The aims of this study were to translate and culturally adapt ICOAP into
29 104  traditional Chinese, to test the psychometric properties including the internal consistency, the

31 105 construct validity, and the test and re-test reliability of the traditional Chinese ICOAP

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG

33106 (tChICOAP).
107
38 108  Material and Methods:
40 109
42 110 Study Design:
45 111 The study was divided into two steps: (1) translation and cross-cultural adaptation of the English

47 112 version of the ICOAP into traditional Chinese; (2) evaluation of the psychometric properties of
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4% 113 the tChICOAP. This study has been approved by the Joint Chinese University of Hong Kong —
55 114 New Territories East Cluster Clinical Research Ethics Committee (CREC no. 2016.601).

54 115
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Patient and Public Involvement:

Authors’ prior research focused on the use of Visual Analogue Scale and WOMAC questionnaire
to assess the pain severity in KOA. However, participants express that the pain severity always
changes with time, and their pain experience is inadequately captured. The ICOAP is one of the
questionnaire developed to capture the pain experience; however, the Traditional Chinese version
of ICOAP is lacking. Therefore, the study was conducted to produce the Traditional Chinese

version of ICOAP.

How did you involve patients in the design of this study?
10 Patients were involved in the cognitive debriefing and they provided valuable advice in the

questionnaire.

Were patients involved in the recruitment to and conduct of the study?

Patients referred their friends and relatives with KOA to participant in this study.

How will the results be disseminated to study participants?
This is a questionnaire validation study and the dissemination of results to patients would be less
applicable. However, the validated questionnaire will be administered to patients in future

studies.

Step 1: Translation and cross-cultural adaptation

We followed the steps as suggested by the developer of the ICOAP in conducting the translation
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1
2
2 139  of the tChICOAP'®. In the first step, one English translator and one orthopedic surgeon, who are
Z 140  native in Chinese and fully bilingual in English, translated independently the original English
7
8 141  version into Traditional Chinese (Cantonese). In the second step, a single preliminary version
9

10142  was obtained after a simple consensus meeting with the two translators. In the third step, a
143  backward translation was performed by an independent bilingual native English speaker, blinded
15 144  to the English original version. In the fourth step, a multidisciplinary expert committee was
17 145 formed, which consisted of the initial two translators, one orthopedic surgeon, one
19" 146 physiotherapist and one co-investigator (WW) who is very familiar with cross-cultural
5> 147  adaptation. The committee reviewed all the versions, discussed the phrasing of the target-
24 148 language version and reached consensus on the final version of tChICOAP. In the fifth step, the
26 149  final version was pre-tested for cognitive debriefing with 10 native Chinese participants with
29 150  KOA. These participants completed the questionnaire in the presence of a study coordinator and

31 151  each question was discussed to check whether it is fully acceptable and comprehensible. The
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33 152 cognitive debriefing was reviewed by the principal investigator (RS) and the co-investigator
153  (WW) and the initial translation was modified accordingly.
38 154

40 155  Step 2: Psychometric testing using a cross-sectional cohort

42 156
45 157  Participants:

47 158 A total of 110 participants were recruited between July and December 2017 in the General
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4% 159  Outpatients Clinics (GOPCs) in the New Territories East (NTE) region of Hong Kong. Eligibility
5; 160  was screened by a trained research assistant using a phone interview and potential eligible

54 161 participants were invited to meet the principal investigator at the study site, which is a teaching
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clinic operated by the Chinese University of Hong Kong. Written inform consents were obtained

from all participants.

The inclusion criteria included participants with the diagnosis of primary knee OA based on
clinical and radiological criteria as defined by the American Rheumatology Association, age > 45
to < 75 years old, and with knee pain for at least 3 months'’. Participants were excluded if they
were not Cantonese speaking, they had other disease of the bones and joints of the lower limbs,
or they had neurological disease, back problems or widespread pain, or an inability or

unwillingness to complete the questionnaire.

Research Instrument:

The ICOAP: This is an 11-item questionnaire divided into two domains; a 5-item scale for
constant pain and a 6-item scale for intermittent pain. The pain score is rated by pain intensity,
frequency, impact on mood, sleep and quality of life®. A Rasch analysis has been performed and
the results supported the use of constant and intermittent subscales as one-dimensional measures

18

of pain'®. Each score is rated from 0 to 4, and the sum is further standardized to a range of

values from 0-100.

The WOMAC: This is a disease-specific questionnaire recommended to be used during
osteoarthritis clinical trials". It consists of 24 self-reported items, including knee pain (5 items),
stiffness (2 items), and function (17 items). Each item is graded either on a five-point Likert
scale or on a 100-millimeter Visual Analogue Scale (VAS). In this study, we used the VAS to rate

the pain subscale®. The WOMAC pain subscale is recommended by the developer of ICOAP to
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1

2

2 185 test on the construct validity®. The total score will be determined by adding corresponding items
Z 186  for each dimension. We use the validated Chinese WOMAC in this study?'.

7

8 187

9

10 188  The Chinese Short form of Health Survey (SF-12v2): This consists of 12 items measuring eight
189  subscales on physical functioning, role physical, bodily pain, general health, vitality, social
15 190 functioning, and emotional and mental health.”” The sub-scale scores can be summarized into
17191  physical component (PCS) and mental component (MCS) scores. The measure has strong
19" 192 construct validity, responsiveness and clinometric profile. Study has shown that the Chinese SF-
2> 193 12 explained 88% and 90% of the variance of the SF-36 PCS and MCS scores, respectively. The
24 194  correlations between the corresponding SF-36 and SF-12 summary scores all reached the
26 195  expected standard of 0.9 and the effect size differences between the standard SF-36 and SF-12
29 196  scores were less than 0.3%. We hypothesized that the ICOAP total and subscales would correlate

31 197  strongly with the SF-12v2 PCS.
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33198

199 ICOAP, WOMAC pain subscale and SF-12v2 are self —reported questionnaires. Participants
38 200 completed the questionnaires with the help of a research assistant. The interviews were repeated
40 201 by the same research assistant 2 days later. Age, sex, body mass index, duration of knee pain and
42 202 Kellgren-Lawrence grading of the knees were collected.

45 203

47 204  Sample size:

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

4% 205 A sample size of 10 was set for cognitive debriefing as we followed the international team for
5; 206  the same translation and cultural adaptation process'®. At least 7 subjects would be needed for

54 207 each item for psychometric testing, which is generally considered to be sufficient for factor
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analysis**. In our study, 10 subjects for each item were recruited, which contributes to a sample
size of 110. Therefore, the total sample size needed was 120, with 10 for cognitive debriefing

and 110 for psychometric testing.

Statistical Analysis:

Construct validity was evaluated using the correlation coefficients between the domain scores
and total scores of tChICOAP, WOMAC pain subscale and SF-12v2; with > 0.5, 0.35-0.50, and
< 0.35 considered as strong, moderate and weak, respectively”. Internal consistency was
assessed using the Cronbach’s alpha and corrected item-total scale correlations. Cronbach’s
alpha > 0.7 is generally regarded as acceptable for group comparison®®. Corrected item-total
scale correlation between domains and their constituent item with p> 0.4 was considered as
acceptable®’. Test and re-test reliability was assessed with an interval of 5 days in between using
intra-class correlation (ICC; two-way mixed effects model); an ICC >0.75 is considered as
excellent, 0.59-0.75 as good, 0.40-0.58 as fair, and <0.4 as showing poor reliability*®. The data
were entered and analyzed using the statistical package for Social Sciences (SPSS) software

(version 21.0). p-value < 0.05 was considered as statically significant.

Results:

The demographics of 110 participants are summarized in Table 1.

Cross-cultural adaptation:

10
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1
2
2 230  Slight differences were identified in the structure of the sentences between the original and
6 231 translated versions and minor adjustments were made. Participants felt that the questionnaire was
7
8 232 easy to understand, the content was good and that the questions aligned well with their feelings.
9

10 233 Two participants found it difficult to understand the difference between “frustrated or annoyed”
234 versus “upset or worried” in Chinese (Cantonese) and the problem was solved by explaining the
15 235  concept. Minor modifications were made to the Chinese terms to improve the succinctness of the
17 236  questionnaire. (Supplementary File)

19 237

57 238  Internal Consistency and Reliability:

24 239  The internal consistency was good. The Cronbach’s alpha values were 0.934, 0.902, and 0.948
26 240  for the constant pain score, the intermittent pain score and the total pain score, respectively. The
29 241 corrected item-total subscale correlations ranged from 0.70 to 0.87 for the constant pain score

31 242 and 0.62 to 0.84 for the intermittent pain score. It has excellent test and re-test reliability, with
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33 243  ICC values of 0.959 for the constant pain score and 0.924 for the intermittent score. (Table 2 and
244 Table 3)

38 245

40 246  Construct Validity:

42 247

45 248  The tChICOAP constant, intermittent, and total score correlated strongly with the WOMAC pain

47 249  subscale (r= 0.671, 0.678 and 0.707 respectively, p < 0.001). The tChICOAP intermittent pain
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49 250 score and total pain score correlated strongly with the SF12 PCS (r =-0.590 and -0.558
5; 251 respectively, p < 0.001), and the constant pain score correlated moderately with SF12 PCS (= -

54 252 0.487, p < 0.001). Moderate correlations were found for constant, intermittent and total pain

59 11
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score with the SF12 MCS score (r=-0.398, -0.418 and -0.431 respectively, p < 0.001). (Table 4)

Discussion:

The translation and cultural adaptation process were not challenging and produced an accurate
tChICOAP. The Chinese wordings in all the question and response items are easily
understandable, and the questionnaire is simple to complete. In order to ensure we would
evaluate and measure the impact of KOA as in other multinational trials®. we followed the

translation steps as recommended by the OARSI/OMERACT'®.

The internal consistency of the tChICOAP total score is excellent, with high Cronbach’s alpha
and corrected item-total subscale correlation. It is comparable to the original version,
(Cronbach’s alpha 0.93), the simplified Chinese version (Cronbach’s alpha 0.94), and other
language versions (Cronbach’s alpha 0.82-0.95)*'°*" _ The performance of the test and re-retest
reliability is the best among the original version (ICC 0.85), the simplified Chinese version (ICC
0.932) and other language versions such as Turkish (ICC 0.942), Portuguese (ICC 0.92), and

Greek (ICC 0.88)%!1121415,

Like other language versions, the tChICOAP correlated strongly with the WOMAC pain

s . 8,1530
subscale, as both were constructed to measure osteoarthritic pain™ ™

. As expected, the
tChICOAP’s intermittent and total scores have a strong correlation with SF-12v2 PCS, and only

moderate correlation with SF-12v2 MCS. This indicates that the measures are evaluating similar

12
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1
2
2 276  constructs, and the intermittent pain may be the major contributor of reduced physical activity in
Z 277  KOA. The tChICOAP constant pain score correlates moderately with both SF-12v2 PCS and
7
8 278  MCS. This can be explained by the complex heterogeneity of pain in KOA. Nociceptive pain,
9

10 279  neuropathic pain, central pain sensitization, pain catastrophizing, and the underlying biological
280 activity of joint destruction all contribute to the level of constant pain in KOA, making it difficult
15 281  to be constructed by SF-12v2*'.

17 282

19283  The strength of the study is that we validated the tChICOAP across different severity of KOA,
5 284 ie., from Kellgren-Lawrence (KL) grading 1 to 4 The original version, the simplified Chinese
24 285  version and other language versions only included patients with KL grade 2 and 3%'""'>. The
26 286  limitation of this study is that responsiveness of the tChICOAP was not tested, and a future
29 287  prospective study will be needed to address this.

31 288
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33 289  In summary, the tChICOAP is a reliable and valid instrument to measure the pain experience of
290 patients with different severities of KOA.

33 291
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Table 1. Characteristics of the participants

Characteristics Total sample (N =110)
Age (years) 62.2+5.7
Gender

Male 28 (25.5%)

Female 82 (74.5%)
BMI' 24.68 +3.68
WOMAC pain score, mean (SD) 169.70 (124.37)
SF-12v2 (PCS), mean (SD) 39.22 (9.50)
SF-12v2 (MCS), mean (SD) 48.79 (9.29)
Duration of knee pain” 8.76 £ 6.70
Kellgren and Lawrence Grading”

Grade 1 17 (16.5%)

Grade 2 42 (40.8%)

Grade 3 36 (35%)

Grade 4 8 (7.7%)

Missing 6 sets of data,"Missing 7 sets of data

BMI= Body Mass Index, WOMAC= Western Ontario McMaster University Osteoarthritis Index,

SF-12= Short form of Health Survey-12, PCS= physical component score, MCS= mental

component SCOres

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

20

Page 20 of 26

'salIfojouyoal Jejiwis pue ‘Bulurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* jooyasaboysnwselq
V17-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJe 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isii) :uado (NG


http://bmjopen.bmj.com/

Page 21 of 26 BMJ Open

445

446

oNOYTULT D WN =

447  Table 2. Internal consistency and reliability of the Intermittent and Constant Osteoarthritis and

10 448  Pain (ICOAP) subscales and total pain

13 Scale Mean score (SD) ICC (95% CI) Cronbach’s a coefficient

First Second

18 Constant 3023 (21.11)  31.18(20.62)  0.959 (0.940-0.972) .934*
20 Intermittent 38.11 (18.12)  36.74 (18.56)  0.924 (0.889-0.948)  .902*

Total 34.52 (18.54) 3421 (18.77)  0.960 (0.941-0.972)

25 449  *Excellent reliability >0.75
27 450
2 451

33 452
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Table 3. Correlation of each item and total Intermittent and Constant Osteoarthritis and Pain

BMJ Open

Page 22 of 26

(ICOAP) scores (N=110) a‘?
ICOAP items Corrected Corrected Cronbach’s Cronbach’%
item-total item-total a if item a if item :;
coefficients' coefficients® deleted' deleted’ :;
Constant pain subscale é_
=
1. In the past week, how intense has your .853 .802 913 941 ‘g
constant knee pain been? g
2. In the past week, how much has your 697 698 940 945 %5
o
constant knee pain affected your sleep? g §
3. In the past week, how much has your .869 .833 910 .940 gg
o
constant knee pain affected your overall § 8_
quality of life? E
>
4. In the past week, how frustrated or 855 .847 912 940 E:,
annoyed have you been by your constant %l
knee pain? g
5. In the past week, how upset or worried .852 .850 914 940 :Z
have you been by your constant knee pain? §
Q
Intermittent pain subscale 5
6. In the past week, how intense has your 716 728 .887 .944
most severe knee pain that comes and goes
22
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been?

7. In the past week, how frequent has this .620 .623 .900 948

oNOYULT D WN =

knee pain that comes and goes occurred?

12 8. In the past week, how much has your knee  .680 739 .892 .944
14 pain that comes and goes affected your

sleep?

19 9. In the past week, how much has your knee .841 .803 .869 942
21 pain that comes and goes affected your

23 overall quality of life?

10. In the past week, how frustrated or 187 794 .876 942
28 annoyed have you been by your knee pain

30 that comes and goes?

32 11. In the past week, how upset or worried 755 11 .882 .945
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35 have you been by your knee pain that

37 comes and goes?

39 467 T generated from constant and intermittent pain subscales of ICOAP
4> 468  ‘“generated from the total pain score of [COAP
44 469

46 470
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Table 4. Criterion and Construct validity of Intermittent and Constant Osteoarthritis and Pain

(ICOAP)subscales and total pain (N =110)

SF12 Physical SF12 Mental WOMAC

Component Summary Component Summary Pain Subscale

ICOAP
Constant -487 (p < 0.001)* -.398 (p < 0.001)* 671 (p<0.001)"
Intermittent -.590 (p < 0.001)’ -418 (p <0.001)° 678 (p <0.001)"
Total -558 (p < 0.001)" -431 (p <0.001) 707 (p < 0.001)!

Spearman’s correlation coefficients, p <0.001
'Strong correlation (r = > 0.5)

*Moderate correlation (r = 0.35-0.50)
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Abstract:

Objectives: To translate and culturally adapt the Intermittent and Constant Osteoarthritis and
Pain (ICOAP) measure to a traditional Chinese version, and to study its psychometric properties

in patients with knee osteoarthritis (KOA).

Method: The ICOAP was translated and cross-culturally adapted into traditional Chinese
according to the recommended international guidelines. A total of 110 participants with KOA in
Hong Kong were invited to complete the traditional Chinese ICOAP (tChICOAP), the Chinese
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain subscale, and
the Chinese Short form of Health Survey (SF-12v2). Psychometric evaluations included content

validity, construct validity, internal consistency, and test and re-test reliability.

Results: All participants completed the tChICOAP questionnaire without missing items. The
content validity index of all items ranged from 80 to 100%. The tChICOAP total pain and
subscale scores had excellent internal consistency with Cronbach’s alpha value ranged from
0.869 to 0.948, and good corrected item-total subscale correlations. It had high test and re-test
reliability (intra-class correlations 0.924-0.960). The tChICOAP constant, intermittent, and total
pain scores correlated strongly with the WOMAC pain subscale (r= 0.671, 0.678 and 0.707
respectively, p <0.001). The tChICOAP intermittent and total scores correlate strongly with SF-

12v2 physical component score (r =-0.590 and -0.558 respectively, p < 0.001).

Conclusions: The tChICOAP is a reliable and valid instrument to measure the pain experience of
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Introduction

Knee osteoarthritis (KOA) is a major cause of pain and disability contributing to the health-care
service burden worldwide!. Pain in KOA is multi-dimensional. While pain intensity is commonly
assessed by a numerical or visual analogue scale, this presents limitations, as it does not consider
the dynamic nature of pain?. It is established that the characteristics of pain often change over
time and the experience of chronic pain with episodic flares is often unpredictable and
emotionally draining®. Thus, The Osteoarthritis Research Society International (OARSI) has
identified “phenotyping” of OA pain as a research priority to “better target pain therapies to

individual patients™.

The Intermittent and Constant Osteoarthritis and Pain (ICOAP) measure was developed under
the guidance of OARSI and Outcome Measures in Rheumatology Clinical Trials (OMERACT)>
in 2008. The original English language ICOAP was used to widely in research to measure pain
experience. It captures pain intensity as well as related distress and the impact of OA pain on
quality of life.5 7 It has been tested to have good psychometric properties in multiple languages
including Turkish, Portuguese, German and Greek®'!. In view of the ever-increasing trend for
multinational studies and international cooperation among medical organizations, there is a

compelling need to increase the applicability of this instrument in the Chinese population.

A simplified Chinese version of ICOAP has been published by Zhang et al'>. Whilst simplified

Chinese is the official language used in the People's Republic of China, Singapore and Malaysia,
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1

2

2 93 traditional Chinese is the common language used in Hong Kong, Taiwan, Macau and overseas
5 . ... . . .

6 94  Chinese communities. The aims of this study were to translate and culturally adapt ICOAP into
7

8 95 traditional Chinese, to test the psychometric properties including the content validity, internal
9

1(1) 96 consistency, the construct validity, and the test and re-test reliability of the traditional Chinese
13 97 ICOAP (tChICOAP).

14

15 98

16

17 99  Material and Methods:

18

19

20 100

21 . .

52 101  Patient and Public Involvement:

23

24 102  Patients were not involved in the design and conception of this study. Patients were not invited to
26 103  contribute to the writing or editing of this document for readability and accuracy.
29 104

31 105 Step 1: Translation and cross-cultural adaptation
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33 106

107  We followed the steps as suggested by the developer of the ICOAP in conducting the translation
38 108  of the tChICOAP!. In the first step, one English translator and one orthopedic surgeon, who are
40 109 native in Chinese and fully bilingual in English, translated independently the original English
110  version into Traditional Chinese (Cantonese). In the second step, a single preliminary version
45 111  was obtained after a simple consensus meeting with the two translators. In the third step, a

47 112  backward translation was performed by an independent bilingual native English speaker, blinded

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

4% 113 to the English original version. In the fourth step, a multidisciplinary expert committee was
5o 114 formed, which consisted of the initial two translators, one orthopedic surgeon, one

54 115 physiotherapist and one co-investigator (WW) who is very familiar with cross-cultural
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adaptation. The committee reviewed all the versions, discussed the phrasing of the target-
language version and reached consensus on the final version of tChICOAP. In the fifth step, the
final version was pre-tested for cognitive debriefing with 10 native Chinese participants with
KOA. These participants completed the questionnaire in the presence of a study coordinator and
each question was discussed to check whether it is fully acceptable and comprehensible. The
cognitive debriefing was reviewed by the principal investigator (RS) and the co-investigator

(WW) and the initial translation was modified accordingly.

Step 2: Psychometric testing using a cross-sectional cohort

Participants:

A total of 110 participants were recruited through poster advertisement and referrals by primary
care physicians between July and December 2017 in the General Outpatients Clinics (GOPCs) in
the New Territories East (NTE) region of Hong Kong. Eligibility was screened by a trained
research assistant using a phone interview and potential eligible participants were invited to meet
the principal investigator at the study site, which is a teaching clinic operated by the Chinese

University of Hong Kong. Written inform consents were obtained from all participants.

The inclusion criteria included participants with the diagnosis of primary knee OA based on
clinical and radiological criteria as defined by the American Rheumatology Association, age >
45 to < 75 years old, and with knee pain for at least 3 months'4. Participants were excluded if
they were not Cantonese speaking, they had other disease of the bones and joints of the lower

limbs, or they had neurological disease, back problems or widespread pain, or an inability or
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1

2

2 139  unwillingness to complete the questionnaire.
5

¢ 140

7

8 141  Research Instrument:

9

10142  The ICOAP: This is an 11-item questionnaire divided into two domains; a 5-item scale for
143  constant pain and a 6-item scale for intermittent pain (so called “pain that comes and goes). The
15 144  pain score is rated by pain intensity, frequency, impact on mood, sleep and quality of life’.
17145  Previous study has supported the use of constant and intermittent subscales as one-dimensional
146  measures of pain'>. Each score is rated from 0 to 4, and the sum is further standardized to a
52 147  range of values from 0-100.

24 148

26 149  The Chinese WOMAC: The WOMAC is a disease-specific questionnaire recommended to be
29 150  used during osteoarthritis clinical trials'®. It consists of 24 self-reported items, including knee

31 151  pain (5 items), stiffness (2 items), and function (17 items). Each item is graded either on a five-
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33 152  point Likert scale or on a 100-millimeter Visual Analogue Scale (VAS). In this study, we used
153  the VAS to rate the pain subscale!’. The WOMAC pain subscale is recommended by the
38 154  developer of ICOAP to test on the construct validity®. The total score will be determined by

40 155 adding corresponding items for each dimension. We use the validated Chinese WOMAC in this

18
43 156  study's.
44

45 157

46

47 158  The Chinese Short form of Health Survey (SF-12v2): This consists of 12 items measuring eight

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

4% 159  gsubscales on physical functioning, role physical, bodily pain, general health, vitality, social
5 160  functioning, and emotional and mental health!®. The sub-scale scores can be summarized into

54 161 physical component (PCS) and mental component (MCS) scores. The measure has strong
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construct validity, responsiveness and clinometric profile. Study has shown that the Chinese SF-
12 explained 88% and 90% of the variance of the SF-36 PCS and MCS scores, respectively. The
correlations between the corresponding SF-36 and SF-12 summary scores all reached the
expected standard of 0.9 and the effect size differences between the standard SF-36 and SF-12
scores were less than 0.3%20. We hypothesized that the ICOAP total and subscales would correlate

strongly with the SF-12v2 PCS.

ICOAP, WOMAC pain subscale and SF-12v2 are self —reported questionnaires. Participants
completed the questionnaires with the help of a research assistant at the study site. The
interviews were repeated by the same research assistant 5 days later at the same study site. An
interval of 5 days was chosen after considering the possible change in pain score with time; we
believe the memory effect should be minimal given that our participants were mostly older
people with KOA. Age, sex, body mass index, duration of knee pain and Kellgren-Lawrence

grading of the knees were collected.

Sample size:

A sample size of 10 was set for cognitive debriefing as we followed the international team for
the same translation and cultural adaptation process'>. For the psychometric testing, we
calculated our sample size based on an expected intra-class correlation of 0.70, width of 0.2 of
the 95% confidence interval and the number of measurement to be 2; with 2 sided type I error of
5%, the target sample size was calculated to be 100. To compensate for potential dropout rate of

10%, we set our enrolment target at 110 subjects?!.
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1

2

2 185  Statistical Analysis:

6 186  Content validity was evaluated with content validity index (CVI).Construct validity was
7

8 187  evaluated using the correlation coefficients between the domain scores and total scores of
9

10188 tChICOAP, WOMAC pain subscale and SF-12v2; with > 0.5, 0.35-0.50, and < 0.35 considered
189 as strong, moderate and weak, respectively!®. Internal consistency was assessed using the
15 190 Cronbach’s alpha and corrected item-total scale correlations. Cronbach’s alpha > 0.7 is generally
17191 regarded as acceptable for group comparison??. Corrected item-total scale correlation between
192  domains and their constituent item with > 0.4 was considered as acceptable??. Test and re-test
52 193  reliability was assessed with an interval of 5 days in between using intra-class correlation (ICC;
24 194  two-way mixed effects model); an ICC >0.75 is considered as excellent, 0.59-0.75 as good,
26 195  0.40-0.58 as fair, and <0.4 as showing poor reliability?4. The standard error of measurement
20 196 (SEM) is estimated from the standard deviation of a sample of scores at baseline and a test-retest

31 197 reliability index of the measurement instrument. Minimal detectable change (MDC) was
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33 198  estimated from SEM and a degree of confidence. The data were entered and analyzed using the
199  statistical package for Social Sciences (SPSS) software (version 21.0). P-value < 0.05 was
38 200  considered as statically significant.

40 201

202  Results:

45 203

47 204  The demographics of 110 participants are summarized in Table 1.
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49 705

5o 206 Cross-cultural adaptation and content validity:
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Slight differences were identified in the structure of the sentences between the original and
translated versions and minor adjustments were made. Two participants found it difficult to
understand the difference between “frustrated or annoyed” versus “upset or worried” in Chinese
(Cantonese) and the words were rephrased to guarantee the exact meaning. Minor modifications
were made to the Chinese terms to improve the succinctness of the questionnaire.
(Supplementary File) The CVI on “clarity”, “appropriateness” and “relevance” ranged from 80

to 100 %. (Table 2) Participants felt that the questionnaire was easy to understand, the content

covered the essential pain experience and that the questions aligned well with their feelings.

Internal Consistency:

The internal consistency was good with the Cronbach’s alpha values ranged from 0.869 to 0.940
for the constant and intermittent scores, and 0.940 to 0.948 for the total score. The corrected
item-total subscale correlations ranged from 0.70 to 0.87 for the constant pain score and 0.62 to

0.84 for the intermittent pain score. (Table 3)

Construct Validity:

The tChICOAP constant, intermittent, and total score correlated strongly with the WOMAC pain
subscale (r= 0.671, 0.678 and 0.707 respectively, p < 0.001). The tChICOAP intermittent pain
score and total pain score correlated strongly with the SF12 PCS (r =-0.590 and -0.558
respectively, p < 0.001), and the constant pain score correlated moderately with SF12 PCS (r= -
0.487, p < 0.001). Moderate correlations were found for constant, intermittent and total pain

score with the SF12 MCS score (r=-0.398, -0.418 and -0.431 respectively, p <0.001). (Table 4)

10
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 29

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG


http://bmjopen.bmj.com/

Page 11 of 29 BMJ Open

1

2

2 230  Test and Retest Reliability:

5 e . .

6 231 It has excellent test and re-test reliability, with ICC values of 0.959 for the constant pain score
7

8 232 and 0.924 for the intermittent score. The SEM and MDC of the tChICOAP total score were 3.71
9

10233 and 10.28, respectively. (Table 5)

234
15 235
17236  Discussion:
237
52 238  The translation and cultural adaptation process were not challenging and produced an accurate
24 239 tChICOAP. The Chinese wordings in all the question and response items are easily
26 240  understandable, and the questionnaire is simple to complete. The items’ CVIs on “clarity”,
29 241 “appropriateness” and “relevance” all achieved the standard of good content validity with CVI

31 242 of 80% or above?. In order to ensure we would evaluate and measure the impact of KOA as in
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33 243  other multinational trials, we followed the translation steps as recommended by the

gg 244  OARSI/OMERACT?".
37

33 245

39

40 246  The internal consistency of the tChICOAP total score is excellent, with high Cronbach’s alpha
247 and corrected item-total subscale correlation. It is comparable to the original version,
45 248  (Cronbach’s alpha 0.93), the simplified Chinese version (Cronbach’s alpha 0.94), and other

47 249 language versions (Cronbach’s alpha 0.82-0.95)° 1226, The performance of the test and re-retest
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4% 250 reliability is the best among the original version (ICC 0.85), the simplified Chinese version (ICC
5o 251 0.932) and other language versions such as Turkish (ICC 0.942), Portuguese (ICC 0.92), and

54 252 Greek (ICC 0.88)> 891112,
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Like other language versions, the tChICOAP correlated strongly with the WOMAC pain
subscale, as both were constructed to measure osteoarthritic pain® ' 26, As expected, the
tChICOAP’s intermittent and total scores have a strong correlation with SF-12v2 PCS, and only
moderate correlation with SF-12v2 MCS. This indicates that the measures are evaluating similar
constructs, and the intermittent pain may be the major contributor of reduced physical activity in
KOA. The tChICOAP constant pain score correlates moderately with both SF-12v2 PCS and
MCS. This can be explained by the complex heterogeneity of pain in KOA. Nociceptive pain,
neuropathic pain, central pain sensitization, pain catastrophizing, and the underlying biological
activity of joint destruction all contribute to the level of constant pain in KOA, making it difficult

to be constructed by SF-12v227.

One limitation of this study is that responsiveness of the tChICOAP was not tested, and a future

prospective study will be needed to address this.

In summary, the tChICOAP is a reliable and valid instrument to measure the pain experience of

Chinese patients with KOA.

Declarations

Ethics approval and consent to participate:

The study complies with the Declaration of Helsinki and has been approved by the Joint Chinese

University of Hong Kong - New Territories East Cluster Clinical Research Ethics Committee.

12
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 29

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG


http://bmjopen.bmj.com/

Page 13 of 29 BMJ Open

1

2

2 276  (Reference No.: 2016-601). Written inform consent was obtained from all participants.
5

e 277

7

8 278  Consent to publish:

9

10 279  Not applicable

13 280

14

15 281  Availability of data and material:
16

17282  All data generated or analyzed in this study are included in this published article.

20 283

21

2 284  Contflict of interest:

23

24 285 The authors declare no completing interest.

25

26 m
286 3

27 b

28 2

29 287  Role of the funding source: %

30 Q

31 288  The study is funded by the Chinese University of Hong Kong Direct Grant for Research 2017 2

32 3

o

33 289 (HKD 56,084). The funding body has no role in the study other than providing funding.

36 290

37

38 291  Author Contributions:
39

40 292  The following authors had made substantial contributions to the following: the concept and
293  design of the study (RS and WW), collection and assembly of data (RS and LC), analysis and
45 294  interpretation of data (RS, DC and BY), drafting the article (RS and SW), revising critical

47 295 important intellectual content (RS, DC, WW, BY and SW). All the authors approved final

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

4% 296  version of the manuscript.
5y 297

54 298 Data sharing statement:

V11-Z39 juswuedsq 1e GZoz ‘2 aung uo /wod fwg usdolway/:diy woiy papeojumod "6TOZ Y2 OE UO 9009Z0-8T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO CING

59 13
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

BMJ Open

All data in this study are available upon request

Acknowledgement:

We would like to thank Dr. George KH Leung, the orthopedic surgeon and associate consultant
from the Department of Orthopedic and Traumatology of Tuen Mun Hospital, the Hong Kong
Special Administrative Region, for the forward translation of ICOAP. We would like to thank all

the participants in the study.

References:

1. Cross M, Smith E, Hoy D, et al. The global burden of hip and knee osteoarthritis: estimates
from the Global Burden of Disease 2010 study. Ann Rheum Dis 2014;73(7):1323-30. doi:
10.1136/annrheumdis-2013-204763

2. Perrot S, Marty M, Legout V, et al. Ecological or Recalled Assessments in Chronic
Musculoskeletal Pain? A Comparative Study of Prospective and Recalled Pain
Assessments in Low Back Pain and Lower Limb Painful Osteoarthritis. Pain Med
2011;12(3):427-36. doi: 10.1111/j.1526-4637.2011.01052.

3. Rayahin J, Chmiel J, Hayes K, et al. Factors associated with pain experience outcome in knee
osteoarthritis. Arthritis Care Res 2014;66(12):1828-35.

4. Lane NE, Brandt K, Hawker G, et al. OARSI-FDA initiative: defining the disease state of
osteoarthritis. Osteoarthritis Cartilage 2011;19(5):478-82.

5. Hawker G, Davis A, French M, et al. Development and preliminary psychometric testing of a

14
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 29

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG


http://bmjopen.bmj.com/

Page 15 of 29 BMJ Open

322 new OA pain measure—an OARSI/OMERACT initiative. Osteoarthritis Cartilage

323 2008;16(4):409-14.

oNOYTULT D WN =

324  6.SongJ, Chang A, Chang R, et al. Constant and intermittent knee pain and their relationship to
11 325 physical activity: data from osteoarthritis initiative. Osteoarthritis Cartilage

13 326 2017;25:5371-S72.

327 7. Gossec L, Paternotte S, Maillefert JF, et al. The role of pain and functional impairment in the
18 328 decision to recommend total joint replacement in hip and knee osteoarthritis: an

329 international cross-sectional study of 1909 patients. Report of the OARSI-OMERACT Task
23 330 Force on total joint replacement. Osteoarthritis Cartilage 2011;19(2):147-54.

25 331 8. Erel S, Simsek |IE, Ozkan H. Analysis of the reliability and validity of the Turkish version of the
28 332 intermittent and constant osteoarthritis pain questionnaire. Acta Orthop Traumatol Turc

30 333 2015;49:508-12.

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG

33 334  9.Gongalves R, CabriJ, Pinheiro J, et al. Cross-cultural adaptation and validation of the

35 335 Portuguese version of the intermittent and constant osteoarthritis pain (ICOAP)

336 measure for the knee. Osteoarthritis cartilage 2010;18(8):1058-61.

40 337  10. Kessler S, Grammozis A, Glnther K, et al. The intermittent and constant pain score (ICOAP)-
338 a questionnaire to assess pain in patients with gonarthritis. Z Orthop Unfall

45 339 2011;149(1):22-26.

47 340  11. Manolarakis GE, Kontodimopoulos N, Sifaki-Pistolla D, et al. Establishing the psychometric

N
O
'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

50 341 properties of the ICOAP questionnaire through intra-articular treatment of
52 342 osteoarthritic pain: implementation for the Greek version. Arthritis 2016;2016

55 343 12. Zhang C, Liu D, Qu Y, et al. Transcultural adaptation and validation of the Chinese version of

59 15
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

13.

14.

15.

16.

17.

18.

19.

20.

BMJ Open

the intermittent and constant osteoarthritis pain (ICOAP) measure in patients with knee
osteoarthritis. Osteoarthritis cartilage 2017;25(4):506-12.

Maillefert JF, Kloppenburg M, Fernandes L, et al. Multi-language translation and cross-
cultural adaptation of the OARSI/OMERACT measure of intermittent and constant
osteoarthritis pain (ICOAP). Osteoarthritis Cartilage 2009;17(10):1293-96.

Altman RD. Criteria for classification of clinical osteoarthritis. J Rheumatol Suppl 1991;27:10-
12.

Moreton BJ, Wheeler M, Walsh DA, et al. Rasch analysis of the intermittent and constant
osteoarthritis pain (ICOAP) scale. Osteoarthritis Cartilage 2012;20(10):1109-15.

McAlindon TE, Driban JB, Henrotin Y, et al. OARSI Clinical Trials Recommendations: Design,
conduct, and reporting of clinical trials for knee osteoarthritis. Osteoarthritis Cartilage
2015;23(5):747-60.

Bellamy N, Buchanan WW, Goldsmith CH, et al. Validation study of WOMAC: a health status
instrument for measuring clinically important patient relevant outcomes to
antirheumatic drug therapy in patients with osteoarthritis of the hip or knee. J
Rheumatol 1988;15(12):1833-40.

Xie F, Li S-C, Goeree R, et al. Validation of Chinese Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) in patients scheduled for total knee
replacement. Qual Life Res 2008;17(4):595. doi: 10.1007/s11136-008-9340-7

Lam C, Wong C, Lam E, et al. Population norm of Chinese (HK) SF-12 health survey-version 2
of Chinese adults in Hong Kong. Hong Kong Practitioner 2010

Lam CLK, Tse EYY, Gandek B. Is the standard SF-12 Health Survey valid and equivalent for a

16
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 29

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG


http://bmjopen.bmj.com/

Page 17 of 29 BMJ Open

1 w
2 2
2 366 Chinese population? Qual Life Res 2005;14(2):539-47. doi: 10.1007/s11136-004-0704-3 %
>
5 =
6 367 21.Bonett DG. Sample size requirements for estimating intraclass correlations with desired 9
’ 2
S 368 precision. Stat Med 2002;21(9):1331-35. %
=
10 N 5 &
11 369  22.Terwee CB, Bot SD, de Boer MR, et al. Quality criteria were proposed for measurement s &
12 & o
13 370 properties of health status questionnaires. J Clin Epidemiol 2007;60(1):34-42. § E
14 g 2
o
:2 371  23. Fayers PM, Machin D. Quality of life: the assessment, analysis and interpretation of patient- § g
17 & 3
18 372 reported outcomes: John Wiley & Sons 2013. =~ 3
19 3 o
= o
;? 373  24.Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing rater reliability. Psychol Bull % §
22 5 §
23 374 1979;86(2):420. = 3
S w
24 N 2
w
;Z 375  25.Lynn MR. Determination and quantification of content validity. Nurs Res 1986 3 2
==
7 376 o g o
28 377  26. Mehta SP, Sankar A, Venkataramanan V, et al. Cross-cultural validation of the ICOAP and 8? B
29 378 physical function short forms of the HOOS and KOOS in a multi-country study of patients §§g
30 379 with hip and knee osteoarthritis. Osteoarthritis Cartilage 2016;24(12):2077-81. 2=
31 380 268
32 o
33 381  27.PerrotS. Targeting Pain or Osteoarthritis? Implications for Optimal Management of g.g_i
34 382 Osteoarthritis Pain. Pain 2016;1 33
35 383 = 3
36 @ g
37 384 = 3
38 o 3
39 g =
a0 385 @ 3
41 2 gz
42 386 o =
43 3 3
44 387 : §
45 § =
46 > <
a7 388 S &
48 @_ ~
49 389 2 §
50 o
51390 gé
52 5
53 %
=2 391 5
55 2
56 392 @
57 N
58 o
>

59 17
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

393

394

395

396

397

398

399

400

BMJ Open

Table 1. Characteristics of the participants

Characteristics Total sample (N = 110)
Age (years) 62.2+5.7
Gender

Male 28 (25.5%)

Female 82 (74.5%)
BMI" 24.68 +3.68
WOMAC pain score, mean (SD) 169.70 (124.37)
SF-12v2 (PCS), mean (SD) 39.22 (9.50)
SF-12v2 (MCS), mean (SD) 48.79 (9.29)
Duration of knee pain” 8.76 £ 6.70
Kellgren and Lawrence Grading”

Grade 1 17 (16.5%)

Grade 2 42 (40.8%)

Grade 3 36 (35%)

Grade 4 8 (7.7%)

"Missing 6 sets of data,”Missing 7 sets of data

BMI= Body Mass Index, WOMAC= Western Ontario McMaster University Osteoarthritis Index,

SF-12= Short form of Health Survey-12, PCS= physical component score, MCS= mental

component SCOres
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Table 2 Content validity index of tChICOAP items on appropriateness, clarity and relevance.

No. of g
No. of patients No. of patients g
Facet Item of ICOAP: KNEE Version (V) rated i?em patiEI.ltS (o) (O.A)) rated g
as appropriate | rated items as item as g
(N=10) clear (N=10) relevance 2
(N=10) 2
LA N R o BEHER AR 5
A B EN R 5
WA :
— ~ fERE T EHEEN 3
el 2717 (In the past week, 100% 100% 100% 2
how intense has your constant knee @
pain been?) 2
= BE B AR -
HE R EEIIEER ? (In the past 100% 100% 00% =
week, how much has your constant =
knee pain affected your sleep?) =
) = FEREE—ET o TR E N 3
FHEMERIE | RS SREATEEAE SR )
(Constant =22 9 (In the past week, how much 100% 100% 100% ;
Pain) has your constant knee pain affected 2
your overall quality of life?) <
70 - B - AR 2
i %1075 2 RS BUEHE 7 (In the 5
past week, how frustrated or 100% 100% 100% &
annoyed have you been by your §
constant knee pain?) »
T~ % R :
S %R SR ? (In the past A
week, how upset or worried have 100% 100% 90% 5
you been by your constant knee =
pain?) e
Z) e | SEEL TR - BEEREEY
Y (Pain that | B0 24— A REMERE 39 1H
Comes and IV E
19
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week, how intense has your most 90% 90% 100%
severe knee pain that comes and
goes been?)
LZ& A > s .
;% % 7] R Q a
week, how frequently has this knee o
pain that comes and goes occurred?) -
= fEilE T <
R IR 2 K22 ? (In S
the past week, how much has your 100% 100% 100% &
knee pain that comes and goes 7
affected your sleep?) 3
- EEE D G 5
frymps 2
s (In the paet week, how much 90% 100% 100% =
has your knee pain that comes and 3
goes affected your overall quality of |
. QD
life?) |
TR Py I N0 it/ RS 5
2115 % FH2EEHE 2 (In the past g
week, how frustrated or annoyed 90% 100% 100% o
have you been by your knee pain =
that comes and goes?) o
N BE B E =
LI ZAZEHEE ? (In the past 3
week, how upset or worried have 100% 80% 90% >
you been by your knee pain that 3
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»
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)
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412

10413  Table 3. Internal consistency of the tChICOAP (N=110)

12 ICOAP items Corrected Corrected Cronbach’s Cronbach’g

210.d

15 1tem-total item-total o if item o if item

17 coefficients! coefficients? deleted! deleted?

o
t|u ‘yBuAdoo Aq paj

Constant pain subscale

22 1. In the past week, how intense has your .853 .802 913 941
24 constant knee pain been?

26 2. In the past week, how much has your 697 .698 940 945
29 constant knee pain affected your sleep?

31 3. In the past week, how much has your .869 .833 910 940
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constant knee pain affected your overall

36 quality of life?

38 4. In the past week, how frustrated or .855 .847 912 .940
40 annoyed have you been by your constant

knee pain?

45 5. In the past week, how upset or worried .852 .850 914 940

47 have you been by your constant knee pain?

w
D
‘saifojouyoa) Jejiwis pue ‘Buluresy |y ‘Buiuiw ejep pue 1xa) 0} palejal sasn 1oy Buipn|d

Intermittent pain subscale
52 6. In the past week, how intense has your 716 728 .887 944

54 most severe knee pain that comes and goes

59 21
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

414

415

416

417

418

419

420

421

BMJ Open

been?

Page 22 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

7. In the past week, how frequent has this .620 623 900 948
knee pain that comes and goes occurred? 5
o
8. In the past week, how much has your knee  .680 739 .892 944 3
(1]
o
pain that comes and goes affected your <
§
sleep? E
9. In the past week, how much has your knee  .841 .803 .869 942 g
pain that comes and goes affected your E
S
overall quality of life? c
D
10. In the past week, how frustrated or 787 794 876 942 gm
35
annoyed have you been by your knee pain 22
g3
that comes and goes? %
o0
11. In the past week, how upset or worried 755 11 .882 945 %8_
=
have you been by your knee pain that 2
©«
>
comes and goes? =
g
lgenerated from constant and intermittent pain subscales of [COAP 3
Q
2generated from the total pain score of ICOAP "
3
)
g
3
o
Q
3
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424

10425  Table 4. Construct validity of the tChICOAP (N =110)

SF12 Physical SF12 Mental WOMAC

15 Component Summary Component Summary Pain Subscale

17 ICOAP
Constant -487 (p < 0.001)? -398 (p < 0.001)? 671 (p <0.001)!
2 Intermittent -.590 (p < 0.001)! -418 (p < 0.001)? 678 (p <0.001)!

24 Total _.558 (p < 0.001)! ~431 (p < 0.001)? 707 (p < 0.001)!

57 426 Spearman’s correlation coefficients, p <0.001
29 427  !Strong correlation (r =>0.5)

31 428  2Moderate correlation (r = 0.35-0.50)
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o
s
o}
ge]
g
2
2
Table 5. Test and retest reliability of the tChICOAP (N=100) 2 ;
g 8
Scale Mean score (SD) ICC (95% CI) Cronbach’s a SEM MDC% E
[*)]
< 3
coefficient 8 %
< ©
g B
First Second Z 8
2
Constant 30.23 (21.11) 31.18(20.62) 0.959 (0.940-0.972)  .934* 427 11.855 §
5 O
e g
Intermittent 38.11 (18.12) 36.74 (18.56) 0.924 (0.889-0.948)  .902* 5.00 13.858 9
S w
g o
Total 34.52 (18.54) 34.21(18.77) 0.960 (0.941-0.972) 3.71 10.28% f,
515
*Excellent reliability >0.75 Eg §
o C ©
. 820
SD= Standard Deviation =3 2
Q D 5
285
CI=Confident Interval 258
=N
Q _ 9:
ICC=Intraclass correlation g: g
a =
SEM=Standard Error of Measurement > TE
e
o 3
MDC= Minimal Detectable Change = g
P
e 3
3 3
5 2
Z o
g 2
2 3
g
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o
o
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o
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
P.1

(b) Provide in the abstract an informative and balanced summary of what was done
and what was found
P.2-3

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported
P.4-5

Objectives 3 State specific objectives, including any prespecified hypotheses
P.5

Methods

Study design 4 Present key elements of study design early in the paper
P.5-6

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection4
P.5

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of
participants
P.6-7

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable
P.7-8

Data sources/ 8* For each variable of interest, give sources of data and details of methods of
measurement assessment (measurement). Describe comparability of assessment methods if there is
more than one group
P.7-8

Bias 9 Describe any efforts to address potential sources of bias (NA)

Study size 10 Explain how the study size was arrived at P.8

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,

describe which groupings were chosen and why P.9

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding
P.9

(b) Describe any methods used to examine subgroups and interactions (NA)

(¢) Explain how missing data were addressed (NA)

(d) If applicable, describe analytical methods taking account of sampling strategy
(NA)

(e) Describe any sensitivity analyses (NA)

Results

Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially
eligible, examined for eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed. P. 9 and Table 1

(b) Give reasons for non-participation at each stage (NA)

(c) Consider use of a flow diagram (NA)

Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and
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information on exposures and potential confounders (Table 1)

(b) Indicate number of participants with missing data for each variable of interest
(NA)

Outcome data 15*  Report numbers of outcome events or summary measures (P.9-11, Table 2-5)

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and
their precision (eg, 95% confidence interval). Make clear which confounders were
adjusted for and why they were included (Table 2-5)
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a
meaningful time period (NA)

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and
sensitivity analyses (NA)

Discussion

Key results 18 Summarise key results with reference to study objectives (P.12)

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discuss both direction and magnitude of any potential bias (P.12)

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations,
multiplicity of analyses, results from similar studies, and other relevant evidence
(P.12)

Generalisability 21 Discuss the generalisability (external validity) of the study results (P.12)

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if

applicable, for the original study on which the present article is based (P.13)

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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Abstract:

Objectives: To translate and culturally adapt the Intermittent and Constant Osteoarthritis and Pain
(ICOAP) measure to a traditional Chinese version, and to study its psychometric properties in

patients with knee osteoarthritis (KOA).

Method: The ICOAP was translated and cross-culturally adapted into traditional Chinese
according to the recommended international guidelines. A total of 110 participants with KOA in
Hong Kong were invited to complete the traditional Chinese ICOAP (tChICOAP), the Chinese
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain subscale, and
the Chinese Short form of Health Survey (SF-12v2). Psychometric evaluations included content

validity, construct validity, internal consistency, and test and re-test reliability.

Results: All participants completed the tChICOAP questionnaire without missing items. The
content validity index of all items ranged from 80-100%. The tChICOAP total pain and subscale
scores had excellent internal consistency with Cronbach’s alpha value (0.902-0.948) and good
corrected item-total subscale correlations. It had high test and re-test reliability (intra-class
correlations 0.924-0.960). The tChICOAP constant, intermittent, and total pain scores correlate
strongly with the WOMAC pain subscale (r=0.671, 0.678 and 0.707 respectively, p <0.001). The
tChICOAP intermittent and total scores correlate strongly with SF-12v2 physical component score

(r=-0.590 and -0.558 respectively, p < 0.001).

Conclusions: The tChICOAP is a reliable and valid instrument to measure the pain experience of
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Introduction

Knee osteoarthritis (KOA) is a major cause of pain and disability contributing to the health-care
service burden worldwide!. Pain in KOA is multi-dimensional. While pain intensity is commonly
assessed by a numerical or visual analogue scale, this presents limitations, as it does not consider
the dynamic nature of pain?. It is established that the characteristics of pain often change over time
and the experience of chronic pain with episodic flares is often unpredictable and emotionally
draining3. Thus, The Osteoarthritis Research Society International (OARSI) has identified
“phenotyping” of OA pain as a research priority to “better target pain therapies to individual

patients™.

The Intermittent and Constant Osteoarthritis and Pain (ICOAP) measure was developed by an
international working group under the guidance of OARSI and Outcome Measures in
Rheumatology Clinical Trials (OMERACT)>. The original English language ICOAP was used to
widely in research to measure pain experience. It captures pain intensity as well as related distress
and the impact of OA pain on quality of life.®’ It has been tested to have good psychometric
properties in multiple languages including Turkish, Portuguese, German and Greek®!!. In view of
the ever-increasing trend for multinational studies and international cooperation among medical
organizations, there is a compelling need to increase the applicability of this instrument in the

Chinese population.
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1

2

2 93 A simplified Chinese version of ICOAP has been published by Zhang et al'2. Whilst simplified
6 94  Chinese is the official language used in the People's Republic of China, Singapore and Malaysia,
7

8 95 traditional Chinese is the common language used in Hong Kong, Taiwan, Macau and overseas
9

1(1) 96 Chinese communities. The aims of this study were to translate and culturally adapt ICOAP into
:g 97 traditional Chinese, to test the psychometric properties including the internal consistency, the
14

15 98  construct validity, and the test and re-test reliability of the traditional Chinese ICOAP (tChICOAP).
17 99

100 Material and Methods:

5 101

24 102  Patient and Public Involvement:

26 103  Patients were not involved in the design and conception of this study. Patients were not invited to
20 104  contribute to the writing or editing of this document for readability and accuracy.

31 105
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33 106  Step 1: Translation and cross-cultural adaptation

107
38 108  We followed the steps as suggested by the developer of the ICOAP in conducting the translation
40 109  of the tChICOAP!. In the first step, one English translator and one orthopedic surgeon, who are
110 native in Chinese and fully bilingual in English, translated independently the original English
45 111  version into Traditional Chinese (Cantonese). In the second step, a single preliminary version was

47 112  obtained after a simple consensus meeting with the two translators. In the third step, a backward
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4% 113 translation was performed by an independent bilingual native English speaker, blinded to the
5o 114 English original version. In the fourth step, a multidisciplinary expert committee was formed,

54 115  which consisted of the initial two translators, one orthopedic surgeon, one physiotherapist and one
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co-investigator (WW) who is very familiar with cross-cultural adaptation. The committee
reviewed all the versions, discussed the phrasing of the target-language version and reached
consensus on the final version of tChICOAP. In the fifth step, the final version was pre-tested for
cognitive debriefing with 10 native Chinese participants with KOA. These participants completed
the questionnaire in the presence of a study coordinator and each question was discussed to check
whether it is fully acceptable and comprehensible. The cognitive debriefing was reviewed by the
principal investigator (RS) and the co-investigator (WW) and the initial translation was modified

accordingly.

Step 2: Psychometric testing using a cross-sectional cohort

Participants:

A total of 110 participants were recruited through poster advertisement and referrals by primary
care physicians between July and December 2017 in the General Outpatients Clinics (GOPCs) in
the New Territories East (NTE) region of Hong Kong. Eligibility was screened by a trained
research assistant using a phone interview and potential eligible participants were invited to meet
the principal investigator at the study site, which is a teaching clinic operated by the Chinese

University of Hong Kong. Written inform consents were obtained from all participants.

The inclusion criteria included participants with the diagnosis of primary knee OA based on
clinical and radiological criteria as defined by the American Rheumatology Association, age > 45
to < 75 years old, and with knee pain for at least 3 months'4. Participants were excluded if they

were not Cantonese speaking, they had other disease of the bones and joints of the lower limbs, or
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1

2

2 139  they had neurological disease, back problems or widespread pain, or an inability or unwillingness
5 . .

6 140  to complete the questionnaire.

7

8 141

9

10142 Research Instrument:

143  The ICOAP: This is an 11-item questionnaire divided into two domains; a 5-item scale for constant
15 144  pain and a 6-item scale for intermittent pain (so called “pain that comes and goes). The pain score
17 145 s rated by pain intensity, frequency, impact on mood, sleep and quality of life>. Previous study
146  has supported the use of constant and intermittent subscales as one-dimensional measures of pain'>.
52 147  Each score is rated from 0 to 4, and the sum is further standardized to a range of values from 0-
24148 100.

26 149

29 150  The Chinese WOMAC: The WOMAC is a disease-specific questionnaire recommended to be used

31 151  during osteoarthritis clinical trials'6. It consists of 24 self-reported items, including knee pain (5
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33 152  items), stiffness (2 items), and function (17 items). Each item is graded either on a five-point Likert
153  scale or on a 100-millimeter Visual Analogue Scale (VAS). In this study, we used the VAS to rate
38 154  the pain subscale!”. The WOMAC pain subscale is recommended by the developer of ICOAP to

40 155 test on the construct validity>. The total score will be determined by adding corresponding items

fé 156  for each dimension. We use the validated Chinese WOMAC in this study!s.
44

45 157

46

47 158  The Chinese Short form of Health Survey (SF-12v2): This consists of 12 items measuring eight
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4% 159  gsubscales on physical functioning, role physical, bodily pain, general health, vitality, social
5 160  functioning, and emotional and mental health!®. The sub-scale scores can be summarized into

54 161  physical component (PCS) and mental component (MCS) scores. The measure has strong construct
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validity, responsiveness and clinometric profile. Study has shown that the Chinese SF-12
explained 88% and 90% of the variance of the SF-36 PCS and MCS scores, respectively. The
correlations between the corresponding SF-36 and SF-12 summary scores all reached the expected
standard of 0.9 and the effect size differences between the standard SF-36 and SF-12 scores were
less than 0.3%9. We hypothesized that the ICOAP total and subscales would correlate strongly with

the SF-12v2 PCS.

ICOAP, WOMAC pain subscale and SF-12v2 are self —reported questionnaires. Participants
completed the questionnaires with the help of a research assistant at the study site. The interviews
were repeated by the same research assistant 5 days later at the same study site. An interval of 5
days was chosen after considering the possible change in pain score with time; we believe the
memory effect should be minimal given that our participants were mostly older people with KOA.
Age, sex, body mass index, duration of knee pain and Kellgren-Lawrence grading of the knees

were collected.

Sample size:

A sample size of 10 was set for cognitive debriefing as we followed the international team for the
same translation and cultural adaptation process!3. For the psychometric testing, we calculated our
sample size based on an expected intra-class correlation of 0.70, width of 0.2 of the 95%
confidence interval and the number of measurement to be 2; with 2 sided type I error of 5%, the
target sample size was calculated to be 100. To compensate for potential dropout rate of 10%, we

set our enrolment target at 110 subjects?!.
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1

2

2 185  Statistical Analysis:

6 186  Content validity was evaluated with content validity index (CVI).Construct validity was evaluated
7

8 187  using the correlation coefficients between the domain scores and total scores of tChICOAP,
9

10 188  WOMAC pain subscale and SF-12v2; with > 0.5, 0.35-0.50, and < 0.35 considered as strong,
189  moderate and weak, respectively!®. Internal consistency was assessed using the Cronbach’s alpha
15 190 and corrected item-total scale correlations. Cronbach’s alpha > 0.7 is generally regarded as
17191  acceptable for group comparison®?. Corrected item-total scale correlation between domains and
192  their constituent item with > 0.4 was considered as acceptable?. Test and re-test reliability was
52 193  assessed with an interval of 5 days in between using intra-class correlation (ICC; two-way mixed
24 194  effects model); an ICC >0.75 is considered as excellent, 0.59—0.75 as good, 0.40-0.58 as fair,
26 195  and <0.4 as showing poor reliability?4. The standard error of measurement (SEM) is estimated
20 196  from the standard deviation of a sample of scores at baseline and a test-retest reliability index of

31 197  the measurement instrument. Minimal detectable change (MDC) was estimated from SEM and a
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33 198  degree of confidence. The data were entered and analyzed using the statistical package for Social
199  Sciences (SPSS) software (version 21.0). P-value < 0.05 was considered as statically significant.
3g 200

40 201 Results:

202

45 203  The demographics of 110 participants are summarized in Table 1.

47 204
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4% 205  Cross-cultural adaptation and content validity:
5o 206  Slight differences were identified in the structure of the sentences between the original and

54 207 translated versions and minor adjustments were made. Two participants found it difficult to

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

BMJ Open

understand the difference between “frustrated or annoyed” versus “upset or worried” in Chinese
(Cantonese) and the words were rephrased to guarantee the exact meaning. Minor modifications
were made to the Chinese terms to improve the succinctness of the questionnaire. (Supplementary
File) The CVI on “clarity”, “appropriateness” and “relevance” ranged from 80- to 100 %. (Table
2) Participants felt that the questionnaire was easy to understand, the content covered the essential

pain experience and that the questions aligned well with their feelings

Internal Consistency and Reliability:

The internal consistency was good. The Cronbach’s alpha values were 0.934, 0.902, and 0.948 for
the constant pain score, the intermittent pain score and the total pain score, respectively. The
corrected item-total subscale correlations ranged from 0.70 to 0.87 for the constant pain score and
0.62 to 0.84 for the intermittent pain score. It has excellent test and re-test reliability, with ICC
values of 0.959 for the constant pain score and 0.924 for the intermittent score. The SEM and

MDC of the tChICOAP total score are 3.71 and 10.28, respectively. (Table 3 and Table 4)

Construct Validity:

The tChICOAP constant, intermittent, and total score correlated strongly with the WOMAC pain
subscale (r= 0.671, 0.678 and 0.707 respectively, p < 0.001). The tChICOAP intermittent pain
score and total pain score correlated strongly with the SF12 PCS (r =-0.590 and -0.558 respectively,
p <0.001), and the constant pain score correlated moderately with SF12 PCS (r=-0.487, p <0.001).
Moderate correlations were found for constant, intermittent and total pain score with the SF12

MCS score (r=-0.398, -0.418 and -0.431 respectively, p <0.001). (Table 5)
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1

2

3 231

4

5

e 232

7

8 233 Discussion:
9

10 234

11

:g 235  The translation and cultural adaptation process were not challenging and produced an accurate
14

15 236  tChICOAP. The Chinese wordings in all the question and response items are easily understandable,
17237  and the questionnaire is simple to complete. The items’ CVIs on “clarity”, “appropriateness” and
238  “relevance” all achieved the standard of good content validity with CVI of 80% or above?. In
52 239  order to ensure we would evaluate and measure the impact of KOA as in other multinational trials,
24 240  we followed the translation steps as recommended by the OARSI/OMERACT!3,

26 241

29 242 The internal consistency of the tChICOAP total score is excellent, with high Cronbach’s alpha and

31 243  corrected item-total subscale correlation. It is comparable to the original version, (Cronbach’s

* Jooyoasaboysnwseiq
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33 244  alpha 0.93), the simplified Chinese version (Cronbach’s alpha 0.94), and other language versions
245  (Cronbach’s alpha 0.82-0.95)1226, The performance of the test and re-retest reliability is the best
38 246  among the original version (ICC 0.85), the simplified Chinese version (ICC 0.932) and other

40 247 language versions such as Turkish (ICC 0.942), Portuguese (ICC 0.92), and Greek (ICC

42 5,8,9,11,12
43 248  0.88) )
44

45 249

46

47 250  Like other language versions, the tChICOAP correlated strongly with the WOMAC pain subscale,

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

4% 251  as both were constructed to measure osteoarthritic pain®226. As expected, the tChICOAP’s
5o 252 intermittent and total scores have a strong correlation with SF-12v2 PCS, and only moderate

54 253  correlation with SF-12v2 MCS. This indicates that the measures are evaluating similar constructs,
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and the intermittent pain may be the major contributor of reduced physical activity in KOA. The
tChICOAP constant pain score correlates moderately with both SF-12v2 PCS and MCS. This can
be explained by the complex heterogeneity of pain in KOA. Nociceptive pain, neuropathic pain,
central pain sensitization, pain catastrophizing, and the underlying biological activity of joint
destruction all contribute to the level of constant pain in KOA, making it difficult to be constructed

by SF-12v2%7.

This is the first traditional Chinese version of ICOAP and the study followed a robust methodology
in its translation and validation. The measure of content validity using CVI is a merit, given that
CVIs are not available in any of the existing language versions of ICOAP.8'? One limitation of
this study is that responsiveness of the tChICOAP was not tested, and a future prospective study

will be needed to address this.

In summary, the tChICOAP is a reliable and valid instrument to measure the pain experience of
Chinese patients with KOA. The study is going to increase the applicability of ICOAP in research
conducted in the Chinese population, and the availability of tChICOAP will facilitate cross-

cultural comparison of outcomes in different interventional trials for KOA.

Declarations

Ethics approval and consent to participate:

The study complies with the Declaration of Helsinki and has been approved by the Joint Chinese

University of Hong Kong - New Territories East Cluster Clinical Research Ethics Committee.

12
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 27

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG


http://bmjopen.bmj.com/

Page 13 of 27 BMJ Open

1

2

2 277  (Reference No.: 2016-601). Written inform consent was obtained from all participants.
5

e 278

7

8 279  Consent to publish:

9

10 280 Not applicable

13 281

14

15 282  Availability of data and material:
16

17283  All data generated or analyzed in this study are included in this published article.

20 284

21

52 285  Contflict of interest:

23

24 286  The authors declare no completing interest.

25

26 m

> 287 Ry

28 2

29 288  Role of the funding source: %

30 Q

31 289  The study is funded by the Chinese University of Hong Kong Direct Grant for Research 2017 2

32 3
=1

33290 (HKD 56,084). The funding body has no role in the study other than providing funding.

36 291

37

38 292  Author Contributions:
39

40 293  The following authors had made substantial contributions to the following: the concept and design
294  of the study (RS and WW), collection and assembly of data (RS and LC), analysis and
45 295 interpretation of data (RS, DC and BY), drafting the article (RS and SW), revising critical

47 296  important intellectual content (RS, DC, WW, BY and SW). All the authors approved final version

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

4% 297  of the manuscript.

5o 298  Data sharing statement:

54 299 Extra data can be accessed via the Dryad data repository at http://datadryad.org/ with the
55 300 doi:10.5061/dryad.30r34f7

s 301

V11-Z39 juswuedsq 1e GZoz ‘2 aung uo /wod fwg usdolway/:diy woiy papeojumod "6TOZ Y2 OE UO 9009Z0-8T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO CING

59 13
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

302

303

304

305

306

307

308

309

310

311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

BMJ Open

Acknowledgement:

We would like to thank Dr. George KH Leung, the orthopedic surgeon and associate consultant
from the Department of Orthopedic and Traumatology of Tuen Mun Hospital, the Hong Kong
Special Administrative Region, for the forward translation of ICOAP. We would like to thank all

the participants in the study.

References:

1. Cross M, Smith E, Hoy D, et al. The global burden of hip and knee osteoarthritis:
estimates from the Global Burden of Disease 2010 study. Annals of the rheumatic
diseases. 2014;73(7):1323-1330.

2. Perrot S, Marty M, Legout V, Moyse D, Henrotin Y, Rozenberg S. Ecological or Recalled
Assessments in Chronic Musculoskeletal Pain? A Comparative Study of Prospective and
Recalled Pain Assessments in Low Back Pain and Lower Limb Painful Osteoarthritis. Pain
Medicine. 2011;12(3):427-436.

3. Rayahin J, Chmiel J, Hayes K, et al. Factors associated with pain experience outcome in
knee osteoarthritis. Arthritis care & research. 2014;66(12):1828-1835.

4, Lane NE, Brandt K, Hawker G, et al. OARSI-FDA initiative: defining the disease state of
osteoarthritis. Osteoarthritis and Cartilage. 2011;19(5):478-482.

5. Hawker G, Davis A, French M, et al. Development and preliminary psychometric testing

of a new OA pain measure—an OARSI/OMERACT initiative. Osteoarthritis and Cartilage.
2008;16(4):409-414.

6. Song J, Chang A, Chang R, et al. Constant and intermittent knee pain and their
relationship to physical activity: data from osteoarthritis initiative. Osteoarthritis and
Cartilage. 2017;25:5371-S372.

7. Gossec L, Paternotte S, Maillefert JF, et al. The role of pain and functional impairment in
the decision to recommend total joint replacement in hip and knee osteoarthritis: an
international cross-sectional study of 1909 patients. Report of the OARSI-OMERACT Task
Force on total joint replacement. Osteoarthritis and Cartilage. 2011;19(2):147-154.

8. Erel S, Simsek IE, Ozkan H. Analysis of the reliability and validity of the Turkish version of
the intermittent and constant osteoarthritis pain questionnaire. Acta Orthop Traumatol
Turc. 2015;49:508-512.

9. Gongalves R, Cabri J, Pinheiro J, Ferreira P, Gil J. Cross-cultural adaptation and validation
of the Portuguese version of the intermittent and constant osteoarthritis pain (ICOAP)
measure for the knee. Osteoarthritis and cartilage. 2010;18(8):1058-1061.

14
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 27

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 uswiredaq e GZog ‘2 sung uo /wod fwg-uadolway/:diy wouy papeojumod "6T0Z YdJeN 0E U0 900920-8T0Z-uadolwa/9eTT 0T sk paysiignd isui) :uado (NG


http://bmjopen.bmj.com/

Page 15 of 27 BMJ Open

52 378  25. Lynn MR. Determination and quantification of content validity. Nursing research. 1986.
>3 379 26 Mehta SP, Sankar A, Venkataramanan V, et al. Cross-cultural validation of the ICOAP and

1 w
2 2
2 338 10. Kessler S, Grammozis A, Glnther K, Kirschner S. The intermittent and constant pain %
5 339 score (ICOAP)-a questionnaire to assess pain in patients with gonarthritis. Zeitschrift fur i
6 340 Orthopadie und Unfallchirurgie. 2011;149(1):22-26. 9
7 341  11. Manolarakis GE, Kontodimopoulos N, Sifaki-Pistolla D, Niakas D. Establishing the 2
8 342 psychometric properties of the ICOAP questionnaire through intra-articular treatment of %
?0 343 osteoarthritic pain: implementation for the Greek version. Arthritis. 2016;2016. - E
1 344 12 Zhang C, Liu D, Qu Y, et al. Transcultural adaptation and validation of the Chinese s &
12 345 version of the intermittent and constant osteoarthritis pain (ICOAP) measure in patients & o
13 346 with knee osteoarthritis. Osteoarthritis and cartilage. 2017;25(4):506-512. § @
1‘5‘ 347  13. Maillefert JF, Kloppenburg M, Fernandes L, et al. Multi-language translation and cross- < g
16 348 cultural adaptation of the OARSI/OMERACT measure of intermittent and constant § g
17 349 osteoarthritis pain (ICOAP). Osteoarthritis and Cartilage. 2009;17(10):1293-1296. a 2
18 350 14. Altman RD. Criteria for classification of clinical osteoarthritis. J Rheumatol Suppl. % S
19 351 1991;27:10-12. 3 ©
;? 352 15. Moreton BJ, Wheeler M, Walsh DA, Lincoln NB. Rasch analysis of the intermittent and § §
5 353 constant osteoarthritis pain (ICOAP) scale. Osteoarthritis and Cartilage. e §
23 354 2012;20(10):1109-1115. E i
24 355 16. McAlindon TE, Driban JB, Henrotin Y, et al. OARSI Clinical Trials Recommendations: ‘é g
;Z 356 Design, conduct, and reporting of clinical trials for knee osteoarthritis. Osteoarthritis 3 m%
5, 357 and Cartilage. 2015;23(5):747-760. §§ N
28 358 17. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW. Validation study of 8? g
29 359 WOMAC: a health status instrument for measuring clinically important patient relevant §§g
30 360 outcomes to antirheumatic drug therapy in patients with osteoarthritis of the hip or gﬁ 2
g; 361 knee. The Journal of rheumatology. 1988;15(12):1833-1840. g%g
33 362 18 Xie F, Li S-C, Goeree R, et al. Validation of Chinese Western Ontario and McMaster go8
34 363 Universities Osteoarthritis Index (WOMAC) in patients scheduled for total knee 33
35 364 replacement. Quality of Life Research. 2008;17(4):595. E i
g? 365 19. Lam C, Wong C, Lam E, Lo Y, Huang W. Population norm of Chinese (HK) SF-12 health > é
38 366 survey-version 2 of Chinese adults in Hong Kong. Hong Kong Practitioner. 2010. 2 §
39 367 20. Lam CLK, Tse EYY, Gandek B. Is the standard SF-12 Health Survey valid and equivalent g: S
40 368 for a Chinese population? Quality of Life Research. 2005;14(2):539-547. @ E
41 369 21. Bonett DG. Sample size requirements for estimating intraclass correlations with desired ggJ g
fé 370 precision. Statistics in medicine. 2002;21(9):1331-1335. o 3
as 371 22, Terwee CB, Bot SD, de Boer MR, et al. Quality criteria were proposed for measurement 5 3
45 372 properties of health status questionnaires. Journal of clinical epidemiology. % S
46 373 2007;60(1):34-42. % §
j; 374  23. Fayers PM, Machin D. Quality of life: the assessment, analysis and interpretation of § 2
49 375 patient-reported outcomes. John Wiley & Sons; 2013. g N
so 376 24.  Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing rater reliability. ' g
51 377 Psychological bulletin. 1979;86(2):420. §

[

3
55 380 physical function short forms of the HOOS and KOOS in a multi-country study of patients 3
56 381 with hip and knee osteoarthritis. Osteoarthritis and Cartilage. 2016;24(12):2077-2081. @
57 N
58 5

59 15
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

382
383
384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

BMJ Open

27. Perrot S. Targeting Pain or Osteoarthritis? Implications for Optimal Management of

Osteoarthritis Pain. Pain. 2016;1.

Table 1. Characteristics of the participants

Characteristics Total sample (N =110)
Age (years) 62.2+5.7
Gender

Male 28 (25.5%)

Female 82 (74.5%)
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401

402

403

404

405

406

407

BMI"
WOMAC pain score, mean (SD)
SF-12v2 (PCS), mean (SD)
SF-12v2 (MCS), mean (SD)
Duration of knee pain”
Kellgren and Lawrence Grading”
Grade 1
Grade 2
Grade 3

Grade 4

BMJ Open

24.68 +3.68
169.70 (124.37)
39.22 (9.50)
48.79 (9.29)

8.76 £ 6.70

17 (16.5%)
42 (40.8%)
36 (35%)

8 (7.7%)

"Missing 6 sets of data,”Missing 7 sets of data

BMI= Body Mass Index, WOMAC= Western Ontario McMaster University Osteoarthritis Index,

SF-12= Short form of Health Survey-12, PCS= physical component score, MCS= mental

component scores

Table 2 fEIGRMAIFF LS BAET R ZIMEVHIE (ICOAP)  BRBHEIRA
(A Measure of Intermittent and Constant Osteoarthritis Pain, ICOAP: KNEE Version)
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Pain)

— AT HVEE N
WA %5551 ? (In the past week,

how intense has your constant knee
pain been?)

100%

100%

100%

A —IE  EHVEE R
B 2% 52 ZHRHIIERR 2 (In the past
week, how much has your constant
knee pain affected your sleep?)

100%

100%

100%

=~ FElRE—ET o EEREN:
(R AN A= N S PN
2228 9 (In the past week, how much
has your constant knee pain affected
your overall quality of life?)

100%

100%

100%

LII! ‘1ybiAdoo Aq paloalold

Mo~ A EAVEHE R
fiE 4109 2 H B0 2 (In the
past week, how frustrated or
annoyed have you been by your
constant knee pain?)

100%

100%

100%

o EE—IA - THEE

LA Z AL EHEE ? (In the past
week, how upset or worried have
you been by your constant knee
pain?)

100%

100%

90%

[¥a PaY R La) f\ﬁnnonnnon 1=

Z) e
) (Pain that
Comes and
Goes)

sELLL MR - BRI
EaS/AN- P Il (e R I

B

— AT o TREER
ek R A %5851 7 (In the past
week, how intense has your most
severe knee pain that comes and
goes been?)

90%

90%

100%

SE1SH 2% ? (In the past
week, how frequently has this knee
pain that comes and goes occurred?)

100%

100%

100%

=~ fEEE—ET o S AL
I EHEEIR A 2 522 ? (In
the past week, how much has your
knee pain that comes and goes
affected your sleep?)

100%

100%

100%
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VO~ AR AT A EEE
B BRI TEERA SR
222 9 (In the pa§t week, how much 90% 100% 100%
has your knee pain that comes and
goes affected your overall quality of
life?)

11 i~ #E—E - E e
12 CIE % HEEEE 7 (In the past
week, how frustrated or annoyed 90% 100% 100%
have you been by your knee pain

16 that comes and goes?)

17 N~ E—E - e
18 LUV %R 2 (In the past
20 week, how upset or worried have 100% 80% 90%
21 you been by your knee pain that
22 comes and goes?)

23 408

oNOYTULT D WN =

409
28 410
30 411

412
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35 413
37 414
39 415
4 416
44 417

46 418  Table 3. Internal consistency and reliability of the Intermittent and Constant Osteoarthritis and

N
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419  Pain (ICOAP) subscales and total pain

Scale Mean score (SD) ICC (95% CI) Cronbach’s SEM  MDC

54 ocoefficient
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27

First Second
Constant 30.23 (21.11)  31.18 (20.62) 0.959 (0.940-0.972)  .934* 427  11.85
Intermittent 38.11 (18.12) 36.74 (18.56) 0.924 (0.889-0.948)  .902* 500 13.85
Total 34.52 (18.54) 34.21 (18.77) 0.960 (0.941-0.972) 3.71 10.2§
)

*Excellent reli

ability >0.75

Table 4. Correlation of each item and total Intermittent and Constant Osteoarthritis and Pain

(ICOAP) scores (N=110)
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coefficients! coefficients? deleted! deleted?

oNOYTULT D WN =

Constant pain subscale
1. In the past week, how intense has your .853 .802 913 941
13 constant knee pain been?
15 2. In the past week, how much has your .697 .698 .940 945
constant knee pain affected your sleep?
20 3. In the past week, how much has your .869 .833 910 .940
22 constant knee pain affected your overall

quality of life?
4. In the past week, how frustrated or .855 .847 912 940
29 annoyed have you been by your constant

31 knee pain?

* Jooyoasaboysnwseiq
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5. In the past week, how upset or worried .852 .850 914 940
36 have you been by your constant knee pain?

38 Intermittent pain subscale

40 6. In the past week, how intense has your 716 728 .887 944
43 most severe knee pain that comes and goes

45 been?

47 7. In the past week, how frequent has this .620 .623 .900 948

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

50 knee pain that comes and goes occurred?
52 8.  In the past week, how much has your knee .680 739 .892 944

>4 pain that comes and goes affected your
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sleep?

9. In the past week, how much has your knee  .841 .803 .869 942
pain that comes and goes affected your
overall quality of life?

10. In the past week, how frustrated or 787 794 .876 942
annoyed have you been by your knee pain
that comes and goes?

11. In the past week, how upset or worried 755 11 .882 945
have you been by your knee pain that

comes and goes?

lgenerated from constant and intermittent pain subscales of ICOAP

2generated from the total pain score of ICOAP

Table 5. Criterion and Construct validity of Intermittent and Constant Osteoarthritis and Pain

(ICOAP)subscales and total pain (N =110)
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SF12 Physical SF12 Mental WOMAC

Component Summary Component Summary Pain Subscale

oNOYTULT D WN =

ICOAP
10 Constant -487 (p < 0.001)? -.398 (p < 0.001)? 671 (p <0.001)!
13 Intermittent -.590 (p < 0.001)! -418 (p < 0.001) 678 (p < 0.001)!

15 Total -.558 (p < 0.001)! ~431 (p <0.001)> 707 (p < 0.001)!

17 449 Spearman’s correlation coefficients, p < 0.001
20 450  !Strong correlation (r => 0.5)

22 451  *Moderate correlation (r = 0.35-0.50)
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
P.1

(b) Provide in the abstract an informative and balanced summary of what was done
and what was found
P.2-3

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported
P.4-5

Objectives 3 State specific objectives, including any prespecified hypotheses
P.5

Methods

Study design 4 Present key elements of study design early in the paper
P.5-6

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection4
P.5

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of
participants
P.6-7

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable
P.7-8

Data sources/ 8* For each variable of interest, give sources of data and details of methods of
measurement assessment (measurement). Describe comparability of assessment methods if there is
more than one group
P.7-8

Bias 9 Describe any efforts to address potential sources of bias (NA)

Study size 10 Explain how the study size was arrived at P.8

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,

describe which groupings were chosen and why P.9

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding
P.9

(b) Describe any methods used to examine subgroups and interactions (NA)

(¢) Explain how missing data were addressed (NA)

(d) If applicable, describe analytical methods taking account of sampling strategy
(NA)

(e) Describe any sensitivity analyses (NA)

Results

Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially
eligible, examined for eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed. P. 9 and Table 1

(b) Give reasons for non-participation at each stage (NA)

(c) Consider use of a flow diagram (NA)

Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and
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information on exposures and potential confounders (Table 1)

(b) Indicate number of participants with missing data for each variable of interest
(NA)

Outcome data 15*  Report numbers of outcome events or summary measures (P.9-11, Table 2-5)

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and
their precision (eg, 95% confidence interval). Make clear which confounders were
adjusted for and why they were included (Table 2-5)
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a
meaningful time period (NA)

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and
sensitivity analyses (NA)

Discussion

Key results 18 Summarise key results with reference to study objectives (P.12)

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discuss both direction and magnitude of any potential bias (P.12)

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations,
multiplicity of analyses, results from similar studies, and other relevant evidence
(P.12)

Generalisability 21 Discuss the generalisability (external validity) of the study results (P.12)

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if

applicable, for the original study on which the present article is based (P.13)

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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