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Abstract
Purpose Oswestry Disability Index (ODI) was established by Fairbank in 1989 to assess functional disabilities in low back 
pain (LBP). It was last updated in 2019 as ODI version 2.1b (ODI AU_2.1b). ODI was first translated into Simplified Chinese 
Oswestry Disability Index (CODI) in 2008 by Lue. The construct validity, internal consistency, level of agreement and the 
floor and ceiling effects of CODI were found unclear by Yao in 2016. This study will verify how well the adapted Cantonese–
Hong Kong Oswestry Disability Index version 2.1b (HKCODI) aligns with ODI AU_2.1b in the Southern Chinese population.
Methods The translation of ODI AU_2.1b was performed according to guidelines from MAPI Research Trust and American 
Association of Orthopaedic Surgeons. Psychometric properties of HKCODI were tested statistically by Pearson’s correlation, 
Cronbach’s Alpha and Intraclass  Correlation  Coefficient (ICC).
Results A total of 200 subjects (109 males, 91 females) aged from 15 to 85 (mean age = 58.91) with LBP scored from 3/10 
to 10/10 in the Visual Analogue Scale (VAS) were recruited in the Occupational Therapy Department of a tertiary referral 
center. HKCODI demonstrated strong construct validity in comparing with Hong Kong Roland–Morris Disability Ques-
tionnaire (HKRMDQ) (r = 0.666, p = 0.000), Short Form Health Survey (SF-36)  Physical Composite Summary (− 0.700, 
p = 0.000) and VAS (0.487, p = 0.000). Excellent internal consistency and test–retest reliability were confirmed with Cron-
bach’s Alpha of 0.997 and ICC of 0.993 at 95% confidence level.
Conclusion Cross-cultural adaptation of ODI AU_2.1b has been translated and validated as   HKCODI and Item-8 (Sex Life) 
was suggested to skip for patient older than 60. HKCODI is a fully self-administered and highly reliable tool in assessing 
the functional disability of patients with LBP in the Southern Chinese population.

Keywords Low back pain · Oswestry Disability Index · Cantonese–Hong Kong translation · Construct validity · Internal 
consistency · Test–retest reliability

Introduction

Low back pain (LBP) is a common cause of functional 
disability in affecting an individual’s daily life, work and 
quality of life (QOL) [1]. Occupational therapists and 

clinicians work hard in establishing a simple and culturally 
relevant outcome measurement for quantifying the thera-
peutic effectiveness in the activity of daily living (ADL) 
function in the rehabilitation of LBP. The Oswestry Dis-
ability Index (ODI) is the most commonly used outcome 
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measures with good psychometric properties for both 
acute and chronic LBP in the past 30 years. The ODI was 
developed and published by Fairbank et al. in 1980 [2]. 
ODI measures the impact on patient’s functional disability 
on 10 ADL-related items, including “Pain Intensity,” “Self 
Care,” “Lifting Ability,” “Walking,” “Sitting,” “Standing,” 
“Sleeping Quality,” “Sex Life,” “Social Life” and “Trave-
ling” [3]. Each of the 10 items was given a score of 0 
to 5 depending on the severity of the disability and that 
was reflected in six corresponding description statements. 
The percentage of the total possible score obtained from 
the completed items was named as the ODI score, with a 
range from 0 to 100. The greater the ODI score, the more 
functional disabilities in ADL.

In 1985, a group of Medical Research Council investi-
gators removed the reference to analgesic intake in item-1 
“Pain Intensity” and supplemented an option of “no pain” 
in the ODI version 2.0 [4]. In the same year, Fairbank 
changed few words in the last description statement in the 
“Traveling” section. He changed the phrase “to the doctor 
or hospital” into “to receive treatment” and set up the ODI 
version 2.1. The phrase “is affected” in the opening sen-
tence of ODI version 2.1 was changed to “effects” in the 
advanced version named ODI version 2.1a (ODI AU_2.1a) 
and was published in 2000 after validation [3]. The latest 
version, ODI AU_2.1b, is now used and distributed by 
the copyright holder, the MAPI Research Trust website 
(https://eprovide.mapi-trust.org/instruments/oswestry-dis-
ability-index#member_access_content) without amending 
any single word but only a minor change in the physical 
layout of the questionnaire.

ODI AU_2.1b is a self-reported questionnaire assess-
ing how LBP affects one’s functional disability in ADL. 
According to the MAPI Research Trust, 68 translated ver-
sions in different languages and cultures have been dis-
tributing in 2021. Among the official translations listed 
in the ODI website (https:// mapi- trust. org/ quest ionna ires/ 
odi/), Lue et al. had translated ODI version 2.0 in 2008 
as the Traditional Chinese ODI (TCODI) [5] for Manda-
rin-speaking Taiwanese, and the Simplified Chinese ODI 
AU_2.1a (SCODI) was translated by Liu et al. for Man-
darin-speaking Chinese population in 2009 [6]. TCODI is 
the only Chinese version distributed officially by the MAPI 
Research Trust. Mandarin is the national dialect, whereas 
Cantonese is the Southern Chinese dialect spoken in Hong 
Kong and they could not be fully understood by each other.

In 2005, Chow & Chan [7] had translated and validated 
the ODI version 2.0 into the Chinese Oswestry Disability 
Index (CODI) for chronic LBP patients in Hong Kong. 
However, the construct validity, internal consistency, level 
of agreement and the floor and ceiling effects of CODI were 
still unclear. They had adapted and changed the description 
of walking distance in “miles” into   walking duration in 

“ hours and minutes,” which was a totally different dimen-
sion in specifying the walking capability. The tolerable 
duration could not provide the same perception as the walk-
ing distance since it varied with the adopted speed, pace 
and intermittent resting during the walk. These variations 
were common in patients with active LBP whose move-
ment  would be restricted by pain. This ambiguity in the 
description statement confused the patients and they always 
requested additional explanation from therapists in the pro-
cess, which made the CODI not fully “self-administered” 
and the resulting scores could be biased.

Materials and methods

This study aimed to verify the adapted Cantonese (Hong 
Kong) Oswestry Disability Index (HKCODI) in alignment 
with the ODI AU_2.1b for the Southern Chinese popula-
tion. The English version of ODI AU_2.1b for the UK was 
adopted with permission from MAPI Research Trust, Lyon, 
France.

Cross‑cultural adaptation of HKCODI

The cross-cultural adaptation to Cantonese for the Southern 
Chinese population had been confirmed and approved by the 
MAPI Research Trust, while prior approval for the study was 
obtained from the Institutional Review Board (IRB) (UW 
12–369).

The cross-cultural adaption process of the ODI AU_2.1b 
was performed based on the MAPI guidelines, “American 
Association of Orthopaedic Surgeons (AAOS) Guidelines 
for the Process of Cross-Cultural Adaption of Self-Report 
Measures” and comments in the “Systematic Review of 
Cross-cultural Adaption of the Oswestry Disability Index” 
by Yao in 2016 [8, 9].

The synthesized Cantonese questionnaire was initially 
translated by an experienced English teacher and an occu-
pational therapist with Chinese-Cantonese as their first lan-
guage. It was then translated back to English by another 
two professional English–Chinese translators who had no 
medical background and knowledge of ODI AU_2.1b.

All translations were discussed among the Expert Com-
mittee of another two professional translators, a doctor and 
two occupational therapists; the pre-final questionnaire 
was created upon mutual agreement. In the pilot study, 31 
patients aged 25 to 60 (18 male and 13 female) with symp-
tomatic  Prolapsed  Intervertebral  Disk (PID) were recruited 
in a single center, the Occupational Therapy Department 
(OCC) of the principal author. All subjects with active psy-
chiatric issue or work-related injury with unsettled worker’s 
compensation were excluded from the pilot study. Com-
ments from subjects on fluency, ease of understanding and 

https://eprovide.mapi-trust.org/instruments/oswestry-disability-index#member_access_content
https://eprovide.mapi-trust.org/instruments/oswestry-disability-index#member_access_content
https://mapi-trust.org/questionnaires/odi/
https://mapi-trust.org/questionnaires/odi/
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meaning of the statements were discussed in the debriefing 
session, especially the adapted item “Walking.” The expert 
committee and the principal investigator would confirm the 
final version of HKCODI if no problem arose.

Sample recruitment

Sample size calculation by the G-Power 3.1.9.4 indicated 
that a total of 144 subjects were required for an alpha of 
0.05, the statistical power of 0.80, a lower limit of the esti-
mated value of rho (ρ0) 0.7 and upper limit of the estimated 
value of rho (ρ1) 0.9. To ensure an effective sample size, 
200 individuals, i.e., around 38% reserve, were recruited, to 
prevent undesirable withdrawal and missing data. They were 
all recruited from OCC by convenience sampling between 
2014 and 2018.

Inclusion criteria

Acute or chronic LBP patients with functional disability 
in ADL resulted from  PID, spinal fracture, spondylolis-
thesis, lumbar stenosis or chronic non-specific back pain. 
They were all Hong Kong Chinese aged above 15 who could 
understand written Chinese and no history of spinal sur-
gery or systemic diseases, such as ankylosing spondylitis 
or diseases that would possibly lead to joint deformities and 
contractures. All active or chronic psychiatric patients with 
cognitive deficit  were excluded. Subjects should free from 
worker’s compensation or legal procedures related to  their 
current back injury. Written informed consent was obtained 
from each participant prior to the study.

Procedure of evaluation

Two hundred subjects aged from 15 to 85 had com-
pleted HKCODI, Visual Analogue Scale (VAS), Hong 
Kong version of Roland–Morris Disability Questionnaire 
(HKRMDQ) [9] and Hong Kong Short Form Health Sur-
vey (SF-36) [10] at first seen. All measurements were self-
administered; interpretation from the investigators was pro-
hibited. All participants were asked to repeat the HKCODI 
after 24 h, any significant fluctuation of symptoms should 
be avoided. All participants completed the questionnaires in 
OCC and the attending therapist had checked the complete-
ness of all replied questionnaires before dismissing in both 
the first and second administrations to avoid any missing 
data.

Statistical analysis

The normal distribution of the HKCODI score was con-
firmed by the Kolmogorov–Smirnov test to ensure the 
appropriateness for further parametric statistical analysis. 

The Bland–Altman plot of differences in HKCODI scores 
of each subject should be less than 15% to eliminate the 
floor and ceiling effect [11]. A negligible floor and ceiling 
effect was a prerequisite for an effective and reliable valida-
tion process for a self-reported questionnaire [11]. In align-
ment with the findings from the validation studies of other 
countries, HKCODI was expected to have a strong construct 
validity; the Pearson’s correlation coefficient (r) with VAS, 
HKRMDQ and SF-36 should be above ± 0.4 [12]. All analy-
sis was performed at a 95% confidence level to ensure a 
valid calculation with the IBM SPSS Statistics version 25 
software.

An excellence internal consistency and agreement among 
the tested items were anticipated with Cronbach’s Alpha 
above 0.80 [12]. “Cronbach’s Alpha if the item was deleted” 
adopted should be less than Cronbach’s Alpha if a high rel-
evance and importance of that particular item subsist within 
the questionnaire [5].

The test–retest reliability of HKCODI was confirmed 
with an insignificant difference in the Paired-samples t test 
in different administrations and the intraclass correlation 
coefficient (ICC) should stay above 0.60 to demonstrate 
good test–retest reliability [13]. Standard Error of Meas-
urement (SEM) at 95% confidence level could quantify 
possible errors in the measurement, which was acceptable 
within 10% of full marks  in HKCODI with the cutoff values 
in individual items at 0.5 and HKCODI score at 10 [11]. 
The Minimum Detectable Change (MDC) was calculated 
as the product of SEM times 1.96 and square root of 2 
( MDC = SEM × 1.96 ×

√

2 ); the cutoff value of the accept-
able MDC should be less than 1.386 for individual items and 
27.72 for the overall HKCODI score [5].

Results

There were 109 males and 91 females with mean age of 
58.91 had completed the questionnaires (Fig. 1). Nearly half 
of the population had secondary education or higher (45%) 
and most of them were retiree (47.5%); 21% was profes-
sionals and only 6.5% was heavy manual workers (Table 1).

Translation and cross‑cultural adaptation of ODI 
AU_2.1b

In the forward translation, both translators mentioned the 
description of item 4 “Walking” which was difficult for local 
patients to understand the distance in imperial unit “mile”; 
as Hong Kong uses the metric system. No matter which sys-
tem was adopted, it was quite abstract for a laity to compre-
hend in the self-estimation of performance. To obtain a more 
accurate judgment without changing the original construct 
and meaning of the questionnaire, a translator suggested 
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adding a note to elucidate the description. He proposed 
using the perception of the running track in a standard sports 
ground in Hong Kong, which is 400 m long (equivalent to ¼ 
mile). Such sports grounds were available in every district in 
Hong Kong; and easily accessible by all social classes as a 
convenient venue for daily exercise and family activities. A 

mutual consensus had attained among the translators, expert 
committee and the chief investigator; the final version of 
HKCODI was formed. The finalized version of HKCODI has 
registered in the MAPI Research Trust for official distribu-
tion under copyright permission of access and application.

HKCODI had good interpretability in the translated ques-
tions and adapted descriptions to facilitate a completely self-
administration without additional assistance.

The most common diagnosis in the population was 
chronic non-specific LBP (56%), followed by lumbar steno-
sis (32.5%), PID (20.5%), spondylolisthesis (9.5%), spinal 
fractures (5.5%) and other spinal pathologies causing LBP 
(4%) (Table 1). The severity of pain ranged from VAS 0.3/10 
to 10/10 (mean = 6.61/10) (Table 2).

The score achieved in HKCODI ranged from 2 to 92% 
with a mean score of 50.92% (SD = 19.28). The mean 
HKRMDQ score was 9.65 (SD = 4.13) with a total score 
of 24. The SF-36 subscales mean score in “Physical Func-
tioning” (PF) was 60.95 (SD = 20.23), “Role-Physical” 
(RP) was 24.75 (SD = 32.48), “Bodily Pain” (BP) was 
36.14 (SD = 19.21), “General Health” (GH) was 46.28 
(SD = 14.28), “Vitality” (VT) was 70.00 (SD = 23.05), 
“Social Functioning” (SF) was 56.16 (SD = 21.17), “Role-
Emotional” (RE) was 53.20 (SD = 38.03), and “Mental 
Health” (MH) was 77.98 (SD = 17.28) (Table 2). The overall 
performance was summarized as mean “Physical Composite 
Summary” (PCS) at 32.26 and mean “Mental Composite 
Summary” (MCS) at 54.46 out of the total score of 100 in 
each summary.

Fig. 1  Age distribution of 
subjects

Table 1  Demographic data of the recruited subjects: There were 109 
males and 91 females with the most dominant diagnosis of chronic 
non-specific LBP (56%). 47.5% of the population was retiree, 21% 
was professionals, and only 6.5% was heavy manual workers

Frequency Percentage (%)

Gender
Female 91 45.5
Male 109 54.5
Diagnosis
Chronic non-specific LBP 56 28.0
Lumbar Stenosis 65 32.5
Prolapsed Intervertebral Disk 41 20.5
Spondylolisthesis 19 9.5
Spinal Fracture 11 5.5
Spinal Metastasis 8 4.0
Occupation
Clerical worker 17 8.5
Casual worker 9 4.5
Heavy manual worker 13 6.5
Professionals 42 21.0
Service provider 24 12.0
Retiree 95 47.5
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Validation of HKCODI

The distribution of HKCODI scores proved to be nor-
mal in the Kolmogorov–Smirnov tests (Fig.  2) and the 
Bland–Altman plot (Fig.  3) with a mean difference of 
− 0.2685 (SD = 2.2764) had demonstrated an insignificant 
floor and ceiling effect at a 95% limit of agreement with a 
negligible percentage of flooring and ceiling at 3% and 5%, 
respectively [11, 14].

HKCODI had an excellent construct validity with Pear-
son’s correlation coefficients (r) 0.666 (p = 0.000) with 
HKRMDQ, − 0.700 (p = 0.000) with SF-36 PCS and 0.487 
(p = 0.000) with VAS. HKCODI was proven to be valid in 
assessing the functional disability in LBP incomparable to 
other well-recognized assessment tools.

The Cronbach’s Alpha 0.997 indicated a strong inter-
nal consistency and a smaller “Cronbach’s Alpha if item 
deleted” of an individual item (Table 3) ranged from 0.875 
to 0.893, suggested good reliability with excellent relevance 
and agreement of included items in HKCODI; all items in 
the questionnaire should be preserved.

No significant difference was found in HKCODI scores 
between the first and second administrations; it showed a 
strong test–retest reliability with ICC at 0.993 (p = 0.000). 
The SEM (0.161) shown in Table 4 was less than 10% of the 
total range of score (100) and MDC (0.446) was less than 
the cutoff values at 1.386 for individual items and 27.72 for 
the overall HKCODI score at 95% confidence level. Negli-
gible possible errors [12] had further verified the excellent 
test–retest reliability of the adapted HKCODI.

Discussion

Only HKCODI and TCODI had strong correlations with the 
golden standard, HKRMDQ [5], but the concurrent validity 
of SCODI and CODI was not mentioned in the publications 
(Table 5) [6, 7]. In this study, the comparison with SF-36 
was perfectly in line with all Chinese versions, except CODI. 
Subscales BP, SF, RP and PF in SF-36 showed relatively 
strong relationships, which was parallel to the cross-cultural 
adaptation and validation studies in Japan [15], South Korea 
[16], China [6], Taiwan [5], India [17], the Republic of Croa-
tia [18], Italy [19], Brazil [20] and Norway [21].

One hundred and twenty-eight subjects including 71 
females (78%) and 57 males (52%) had skipped the item 8 
“Sex Life” in HKCODI with a response rate of 36%. Similar 
phenomenon was mentioned in the validation studies in Fin-
land (14.8%) [22], Polish (22%) [23], Taiwan (29.4%) [5], 
India (31.5%) [24], China (69.27%) [6] and the Republic of 
Croatia (71.1%) [18].

The low response rate in “Sex life “was explicated by 
lacking opportunity and a conservative mindset, especially 
in the Chinese population [5, 6]. The “Sex Motive” was sug-
gested by Costa in 2015 to be a key issue leading to the 
low response rate in item 8 [25]. Theoretically, young adults 
were more active in sex life than old adults, who may not be 
able to answer without recent sexual experiences. To testify 
the effect of sex motives on the response rate and value in 
item 8, the subjects were divided into the “Sexually Active” 

Table 2  Descriptive data and score distribution of ODI, VAS, 
HKRMDQ and SF-36: The severity of pain ranged from VAS 0.3 to 
10 out of 10. Mean score in HKRMDQ was 9.65 (SD = 4.13) out of 
24. Mean Physical Composite Summary (PCS) was 32.26 (SD = 7.57) 
and Mental Composite Summary (MCS) was 54.46 (SD = 10.10) out 
of 100 separately in SF-36

VAS, Visual Analogue Scale for low back pain severity (Maximum 
Score: 10)
HKRMDQ, Hong Kong version of Roland–Morris Disability Ques-
tionnaire (Maximum Score: 24)
HKCODI, Cantonese (Hong Kong) version of Oswestry Disability 
Index version 2.1b (Maximum Score: 100)
SF-36, Hong Kong Short Form Health Survey (Maximum Score: 
100)

n = 200 Mean Minimum Maximum Standard 
deviation

Age 58.91 15 85 16.45
VAS (for Low back pain) 6.61 0.3 10 2.43
HKRMDQ 9.65 1 22 4.13
HKCODI 50.92 2 92 19.28
1. Pain intensity 2.68 0 5 1.27
2. Self care 1.65 0 5 1.23
3. Lifting ability 2.90 0 5 1.39
4. Walking 2.76 0 5 1.42
5. Sitting 2.09 0 5 1.35
6. Standing 3.11 0 5 1.27
7. Sleeping quality 1.78 0 5 1.42
8. Sex life 2.97 0 5 1.83
9. Social life 2.74 0 5 1.43
10. Traveling 2.74 0 5 1.58
SF-36
Physical Composite Sum-

mary
32.26 8 54.16 7.57

Mental Composite Sum-
mary

54.46 20.10 88.47 10.10

Physical Functioning (PF) 60.95 5 100 20.23
Role-Physical (RP) 24.75 0 100 32.48
Bodily Pain (BP) 36.14 0 100 19.21
General Health (GH) 46.28 0 87 14.28
Vitality (VT) 70.00 0 100 23.05
Social Functioning (SF) 56.16 0 100 21.17
Role-Emotional (RE) 53.20 0 100 38.03
Mental Health (MH) 77.98 8 100 17.28



2675European Spine Journal (2021) 30:2670–2679 

1 3

Fig. 2  Kolmogorov–Smirnov 
tests of the HKCODI score
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Fig. 3  Bland–Altman plot for test–retest reliability of HKCODI
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group (SA) aged 15 to 60 and the “Sexually Inactive” group 
(SI) aged above 60 for further analysis.

There were 87 Sexually Active and 113 Sexually Inactive 
subjects. 90.8% of SA was workers and the majority was 

working as professionals, while 77.0% of SI was retirees. 
SA had a response rate of 62.1% to HKCODI item 8 and SI 
only got 15.9%. The mean VAS in SI was slightly higher 
(6.95) than SA (6.14). SI (53.72) showed a more severe 
functional disability than that of SA (47.29). Correlations 
with HKRMDQ, VAS and SF-36 pertained with SA, which 
was stronger than the SI (Table 6).

All HKCODI items in SA showed high relevance with 
Cronbach’s Alpha (0.879) greater than “Cronbach’s Alpha 
if item deleted” (0.871) (Table 7), and no item was indicated 
for deletion. On the contrary, the Cronbach’s Alpha in SI 
(0.929) was greater than 0.9, which suggested that some 
items were redundant. Moreover, item 8 in SI (0.931) was 
the only one that exceeded Cronbach’s Alpha (Table 7), 
which indicated its redundancy and was recommended to 
delete from the questionnaire. It sounds reasonable to elimi-
nate item 8, “Sex Life,” for those who had no sex life and 
motives at all.

Quality of life (QOL) showed to be more dependent on 
physical performance than mental acceptance and adapta-
tions in all ages (Table 6) had a stronger correlation to physi-
cal satisfaction than mental satisfaction in SF-36. (Table 5) 
As expected, SA had a stronger correlation with PF, RP, BP 
and SF that aligned with the findings in the cultural adapta-
tion studies in China [6], Taiwan [5], Japan [15], Italy [19], 
Norway [21] and Poland [23]. In contrast, only BP was 
strongly correlated with HKCODI in SI indicated that pain 
had a potent influence on functional disabilities in older LBP 
patients than the youngsters (Table 5).

Conclusion

The ODI AU_2.1b has successfully translated into Can-
tonese and culturally adapted for the Southern Chinese 
population as HKCODI. The good psychometric properties 
had been confirmed with high comparability and validity 
to the well-recognized assessment tools for LBP, including 
HKRMDQ and SF-36. Excellent test–retest reliability had 
been testified by ICC at 0.993 having an insignificant floor 
and ceiling effect.

Excellent internal consistency of HKCODI was proven 
with Cronbach’s Alpha at 0.879. The redundancy of items 
8 “Sex Life” was confirmed and suggested to be deleted for 
those Sexually Inactive. This result suggested using all items 
for younger patients aged below 60 and skipped item 8 “Sex 
Life” for those aged above 60.

This fully self-administered HKCODI was a valid and 
reliable tool in assessing the functional status of the South-
ern Chinese population with LBP.

Table 3  “Cronbach’s Alpha if item deleted” of individual item ranged 
from 0.875 to 0.893 which was smaller than the Cronbach’s Alpha 
0.997 which suggested an excellent relevance and agreement of 
included items in HKCODI

Cronbach’s Alpha coefficient = 0.997**
HKCODI, Cantonese (Hong Kong) version of Oswestry Disability 
Index version 2.1b, scored 0 to 5 points in each items and ODI score 
ranged from 0 to 100

HKCODI Item-total cor-
relation

Cronbach’s Alpha if 
item deleted (n = 72)

1. Pain intensity 0.537 0.891
2. Self care 0.620 0.886
3. Lifting ability 0.633 0.885
4. Walking 0.758 0.877
5. Sitting 0.657 0.884
6. Standing 0.635 0.886
7. Sleeping quality 0.519 0.893
8. Sex life 0.573 0.891
9. Social life 0.778 0.875
10. Traveling 0.721 0.879

Table 4  Good test–retest reliability in HKCODI having a negligible 
error with SEM and MDC at 0.161 and 0.446, respectively, which 
were less than the cutoff values of SEM at 0.5 and MDC at 27.72

HKCODI, Cantonese (Hong Kong) version of Oswestry Disability 
Index version 2.1b, scored 0 to 5 points in each items and ODI score 
ranged from 0 to 100
SEM, Standard Error of Measurements (cutoff value: Individual items 
“0.5” and Overall HKCODI Score “10”)
MDC, Minimum Detectable Change (cutoff value: Individual items 
“1.386” and Overall HKCODI Score “27.72”)

SEM MDC

HKCODI
(p < 0.05)

0.161 0.446

1. Pain intensity 0.022 0.061
2. Self care 0.017 0.047
3. Lifting ability 0.027 0.075
4. Walking 0.021 0.058
5. Sitting 0.028 0.078
6. Standing 0.022 0.061
7. Sleeping quality 0.019 0.053
8. Sex life 0.037 0.103
9. Social life 0.022 0.061
10. Traveling 0.030 0.083



2677European Spine Journal (2021) 30:2670–2679 

1 3

Table 5  HKCODI and TCODI 
have a good concurrent 
validity with golden standards, 
the HKRMDQ, SF-36 and 
VAS; only the HKCODI has 
a complete comparison with 
all golden standards among 
different dialectic Chinese 
versions of ODI [1–4]

HKCODI, Cantonese (Hong Kong) version of Oswestry Disability Index version 2.1b (max. score of 100)
SCODI, Simplified Chinese Oswestry Disability Index (max. score of 100)
TCODI, Traditional Chinese Oswestry Disability Index (max. score of 100)
CODI, Chinese Oswestry Disability Index (max. score of 100)
HKRMDQ, Hong Kong version of Roland–Morris Disability Questionnaire (max. score of 24)
VAS, Visual Analogue Scale for low back pain severity (max. score of 10)
SF-36, Hong Kong Short Form Health Survey (max. score of 100)

Pearson’s correlation (r) HKCODI SCODI (2009) TCODI (2005) CODI (2005)

HKRMDQ 0.666 Not Tested 0.76 Not Tested
VAS 0.487 0.69 0.68 Tested without report
SF-36
Physical Functioning (PF) − 0.555** − 0.78* − 0.75* Not Tested
Role-Physical (RP) − 0.565** − 0.41 − 0.49 Not Tested
Bodily Pain (BP) − 0.641* − 0.55 − 0.57 Not Tested
General Health (GH) − 0.450 − 0.29 Not mentioned in 

the paper
Not Tested

Vitality (VT) − 0.241 − 0.31
Social Functioning (SF) − 0.597* − 0.58 − 0.52 Not Tested
Role-Emotional (RE) − 0.421 − 0.31 − 0.33 Not Tested
Mental Health (MH) − 0.241 − 0.25 − 0.25 Not Tested

Table 6  The correlation 
between HKCODI and 
HKRMDQ, VAS and SF-36 was 
higher in the “Sexually Active” 
group than that of the “Sexually 
Inactive” group

HKCODI, Cantonese (Hong Kong) version of Oswestry Disability Index version 2.1b
HKRMDQ, Hong Kong version of Roland–Morris Disability Questionnaire
VAS, Visual Analogue Scale for low back pain severity
SF-36, Hong Kong Short Form Health Survey

HKCODI (r) All subjects 
(n = 200)

Sexually Active (SA) 
group (n = 87)

Sexually Inactive 
(SI) group (n = 113)

HKRMDQ 0.666 0.695** 0.660*
VAS 0.487 0.530* 0.419*
SF-36
Physical composite − 0.700 − 0.757** − 0.632*
Mental Composite − 0.252 − 0.245 − 0.303
Physical Functioning (PF) − 0.555 − 0.658** − 0.459*
Role-Physical (RP) − 0.565 − 0.636* − 0.478*
Bodily Pain (BP) − 0.641 − 0.643* − 0.638
General Health (GH) − 0.450 − 0.490 − 0.427
Vitality (VT) − 0.241 − 0.277 − 0.270
Social Functioning (SF) − 0.597 − 0.685* − 0.499*
Role-Emotional (RE) − 0.421 − 0.400 − 0.442
Mental Health (MH) − 0.241 − 0.273 − 0.265
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