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ABSTRACT

Purpose. To examine the effectiveness of a 
multidisciplinary rehabilitation programme for 
patients with chronic low back pain in Hong 
Kong, and to identify factors associated with work 
resumption.
Methods. 57 men and 8 women aged 20 to 56 (mean, 
39) years who had a >3-month history of low back pain 
and were unresponsive to >6 months of conventional 
treatment participated in a 14-week multidisciplinary 
rehabilitation programme involving physical 
conditioning, work conditioning, and work readiness. 
Training protocols entailed flexibility and endurance 
training, hydrotherapy, weight lifting, and work 
stimulation. Patients were assessed at baseline (week 
1), week 7, week 14, and month 6 with regard to the 
intensity of low back pain, self-perceived disability, 
range of lumbar motion, isoinertial performance 
of the trunk muscles, and depression level. Patient 
demographics that influenced work resumption were 
identified using a prediction model. Patients who did 
and did not return to work were compared.
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Results. Of the 54 patients who completed all follow-
up assessments, 28 returned to work and 26 did not. 
The latter was significantly older (37 vs. 42 years, 
p=0.038) and absent from work longer (11 vs. 22 
months, p=0.029) than the former. The rehabilitation 
programme helped patients regain physical function 
and the ability to work. Patients who returned to 
work showed greater improvement in self-perceived 
disability and physical function. 
Conclusion. This rehabilitation programme 
facilitated regain of physical functioning and the 
ability to return to work. The pre-programme 
employment status, duration of absence from work, 
and patient age were the most important predictors 
for work resumption.

Key words: rehabilitation, vocational; low back pain; 
back injuries; exercise therapy; resistance training; 
muscle stretching exercises

INTRODUCTION

The one-year prevalence of chronic low back pain 
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ranged from 22% to 65% in studies between 1966 and 
1998.1 Persistent pain negatively affects activities 
of daily living and quality of life.2 Conventional 
interventions appear to have limited lasting effect, 
owing to long-term disability.3 A multidisciplinary 
rehabilitation programme (involving intensive 
physical training, occupational therapy, and 
psychosocial support) was developed to restore 
functions, using physical conditioning, work 
conditioning, and work readiness, regardless of 
ongoing pain and other symptoms.4 The programme 
significantly improved some aspects of health-related 
quality of life in addition to reducing pain and 
improving function.5,6

 The ability to return to work is a main indicator 
of disability status; rehabilitation programmes 
enhance such ability. 85% of patients were able to 
return to work after completing a rehabilitation 
programme, compared to 39% of the controls.4 The 
return-to-work rates have been reported as 77 to 
81%.7,8 The mean time to return to work was 77 days 
for workers who receive workplace interventions, 
compared to 104 days for those who did not.9 More 
than 60% of participants returned to work in one10,11 
or 2 years.12 Compared to active individual therapy, 
a multidisciplinary rehabilitation programme 
significantly shortened sick leave, although pain 
intensity, quality of life, and functional indexes were 
similar in both groups.13

 Improvement in physical function is not the only 
factor determining work resumption; no single 
feature is a sufficient predictor.14 Demographic, job-
related, and psychological factors are all associated 
with work resumption.6,7 Predictors of work 
resumption are young age, male gender, absence 
of legal claims, not belonging to the top workers’ 
compensation bracket, less time taken off, and 
availability of the former job,10 as well as baseline 
pain score, functional disability, and trunk flexibility 
scores.11 However, another study reported that pain 
intensity, age, duration of absence from work, and 
self-evaluation of work ability were not associated 
with work resumption.12 Although work resumption 
reflects the success of the treatment programme, 
legislation and cultural differences should also be 
considered.
 Identification of the predictors associated with 
work resumption enables selection of appropriate 
candidates. Recruiting candidates who have a 
higher potential for returning to work increases the 
cost-effectiveness of the programme. We therefore 
examined the effectiveness of a multidisciplinary 
rehabilitation programme for patients with chronic 
low back pain in Hong Kong, with a view to identify 

factors associated with work resumption.

MATERIALS AND METHODS

57 men and 8 women aged 20 to 56 (mean, 39; standard 
deviation [SD], 9) years who had a history of low 
back pain (mean, 21; SD, 27; range, 3–180 months) 
and were unresponsive to >6 months of conventional 
medical or surgical treatments participated in a 14-
week multidisciplinary rehabilitation programme. 
They had been absent from work for 0 to 20 (mean, 
17; SD, 21) months. Patients were excluded if they 
had an acute fracture or dislocation or were mentally 
or physically unfit for exercise training. Written 
informed consent was obtained from each patient. 
 At week 1, the patients received 2 one-hour 
sessions of back-care education. From week 2 to 13, 
physical conditioning (5 weeks), followed by work 
conditioning (4 weeks) and work readiness (3 weeks) 
were provided. These activities entailed 6 hours a 
day for 5.5 days a week. Training protocols entailed 
flexibility and endurance training, hydrotherapy, 
weight lifting, and work simulation.
 In the physical-conditioning phase, patients 
underwent 4 hours of physiotherapy and 2 hours 
of occupational therapy to improve flexibility and 
strength of upper and lower limbs, spinal stabilisation 
and range of motion, strength of lower back and 
abdominal muscles, and cardiovascular fitness.
 In the work-conditioning phase, patients 
underwent 3 hours of physiotherapy and 3 hours of 
occupational therapy. Flexibility and strength, and 
cardiovascular fitness were further enhanced by 
progressive resistance and stretching exercises. Work-
simulation tasks were introduced.
 In the work-readiness phase, patients underwent 
2 hours of physiotherapy and 4 hours of occupational 
therapy. This involved work hardening, vocational 
guidance, and transference of working skills. The 
work-simulation tasks demanded transference of 
the acquired work skills in different work situations. 
Tasks were adjusted according to the job demands 
and physical conditions of each patient.
 At baseline (week 1), mid-term (week 7), at the 
end of the programme (week 14), and at the 6-month 
follow-up, in all patients:
(1) The intensity of low back pain was assessed using 

a visual analogue scale (VAS). 
(2) Self-perceived disability was assessed using 

the Chinese version of the Oswestry Disability 
Questionnaire Index (ODQI). This is a self-
administered questionnaire assessing pain 
intensity and the need for pain medication, 
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as well as difficulties in personal care, lifting, 
walking, sitting, standing, sleeping, sex life, 
social life and travelling.15 Scores were classified 
as severe (41–60), moderate (21–40), and minimal 
(0–20) disability.16

(3) Maximal range of lumbar motion (flexion, 
extension and rotation) in a standing position 
was assessed using a dual inclinometer.

(4) Isoinertial performance of the trunk muscles 
(maximal velocity of trunk movement in the 
flexion-extension direction) at 25% and 50% 
isometric peak torque was evaluated using a 
lumbar dynamometer.17 Isokinetic lifting capacity 
was assessed using LIDO Workset II. 

(5) Psychological performance (depression level 
and pain-coping ability) was evaluated using the 
Beck Depression Inventory,18 which consisted of 
21 depressive symptoms; each symptom scored 
0 to 3 points. Higher total scores indicated more 
depressive symptoms. Pain-coping ability was 
reflected in the pain-control and pain-decrease 
rating scales; higher scores represented greater 

ability to cope with the pain.
 Patient demographics that influenced work 
resumption were identified using a prediction model. 
Patients who did and did not return to work were 
compared using repeated measures analyses of 
variance to determine treatment effects over time. 
If there was significant interaction between ‘group’ 
and ‘time’, subsequent analyses were conducted 
separately for ‘group’ and ‘time’, and the Sharpened 
Bonferroni correction was used for adjustment of the 
α level.
 To develop the prediction model, associated 
factors were first identified using Chi squared and 
t-tests, and then a classification and regression tree 
diagram was used to predict vocational outcomes 
with the associated factors. The diagram estimates 
prediction error in a regression model.19–21

RESULTS

57 of the 65 patients completed the multidisciplinary 

Table 1
Patient demographics*

Patient demographics Return to work 
(n=28)

Not return to 
work (n=26)

χ2 p Value

Age (years) 37±9 42±8 0.038
History of low back pain (months) 18±33 27±22 0.230
Absence from work (months) 11±11 22±23 0.029
Gender 0.058 0.809

Male 25 (89) 22 (85)
Female 3 (11) 4 (15)

Previous back surgery 0.326 0.849
No 22 (79) 22 (85)
Yes 6 (21) 4 (15)

Pre-programme employment status 7.972 0.005
Quit 4 (14) 13 (50)
Sick leave 24 (86) 13 (50)
Still working 0 (0) 0 (0)

Smoking habit 3.021 0.082
Smoker 14 (50) 19 (73)
Non-smoker 14 (50) 7 (27)

Educational level 3.326 0.505
≤Primary 10 (32) 13 (42)
Secondary 17 (61) 12 (46)
≥Graduate 1 (4) 1 (4)

Chief breadwinner 3.613 0.057
Yes 21 (75) 13 (50)
No 7 (25) 13 (50)

Established compensation case 2.605 0.107
Yes 8 (29) 13 (50)
No 20 (71) 13 (50)

Self-expected goal 3.311 0.191
Return to previous job 22 (79) 14 (56)
Change job 5 (18) 8 (32)
No idea 1 (4) 3 (12)

* Data presented as mean±SD or no. (%) of patients
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rehabilitation programme, but 3 did not participate 
in the 6-month follow-up. Eight patients dropped 
out: 2 after baseline assessment, 4 during the first 
phase owing to time conflicts, one owing to acute 
exacerbation of back pain, and one having been 

discharged to return to a light-duty job. Therefore, 
only 54 patients were included in the analysis (Table 
1); 28 (52%) of them returned to work (full time or 
part time) and 26 (48%) did not (21 were waiting for 
re-employment, 4 were still on sick leave, and one 

Table 2
Between- and within-group comparison

Parameter Baseline 
(week 1)

Week 7 Week 14 Month 6 Within-
group p 
value

Pain intensity (visual analogue score) <0.001
Return to work 38.4±24.9 37.4±23.3 36.3±24.9 21.5±22.2
Not return to work 47.9±26.9 49.1±25.1 47.6±22.8 36.7±26.7
Between-group p value 0.187 0.086 0.087 0.031

Oswestry Disability Questionnaire Index
Return to work 41.6±13.8 38.5±17.5 36.3±17.7 28.6±17.0 0.000
Not return to work 45.8±12.3 44.3±15.2 47.9±17.1 45.7±17.9 0.775
Between-group p value 0.248 0.212 0.021 0.001*

Range of lumbar flexion† (degrees)
Return to work 41.3±12.4 44.6±12.4 43.8±12.3 43.5±10.2 0.376
Not return to work 37.4±11.3 34.7±12.1 34.4±11.7 34.0±12.5 0.043
Between-group p value 0.231 0.005* 0.006* 0.005*

Range of lumbar extension† (degrees)
Return to work 29.1±6.6 30.3±6.2 30.1±5.9 30.6±6.2 0.341
Not return to work 29.1±6.0 27.6±9.0 26.8±9.0 26.8±7.3 0.074
Between-group p value 0.991 0.231 0.122 0.052

Velocity of trunk flexion-extension‡ 
(degrees•seconds-1)

Return to work 74.0±32.3 86.0±34.2 86.8±36.2 94.5±43.1 0.001
Not return to work 54.6±24.1 60.1±31.1 55.6±29.1 58.5±24.5 0.415
Between-group p value 0.018 0.007* 0.001* 0.001*

Velocity of trunk movement at 50% isometric peak 
torque loading

0.005

Return to work 67.6±28.5 78.9±33.1 78.6±34.2 84.6±30.9
Not return to work 48.7±22.8 52.4±26.7 48.8±26.1 53.1±20.8
Between-group p value 0.018 0.006* 0.002* 0.002*

Work-simulation tasks
Pulling (Nm) 0.042

Return to work 92.1±31.1 115.9±32.4 124.1±27.7 134.0±37.2
Not return to work 70.5±30.8 76.6±34.4 84.4±32.3 94.7±35.5
Between-group p value <0.05 <0.05 <0.05 <0.05

Pushing (Nm) 0.017
Return to work 89.5±27.3 106.9±32.1 115.8±34.6 117.8±32.8
Not return to work 70.4±30.3 78.1±34.7 77.6±29.6 104.4±26.9
Between-group p value <0.05 <0.05 <0.05 <0.05

Beck Depression Inventory score 0.188
Return to work 10.2±8.1 12.1±11.0 10.7±9.3 10.7±8.7
Not return to work 12.0±7.3 13.2±8.8 16.8±11.5 13.9±7.8
Overall between-group p value 0.127

Pain-control rating (visual analogue score) 0.148
Return to work 45.2±20.8 43.0±19.8 48.8±21.8 59.8±25.8
Not return to work 43.0±24.6 34.2±23.5 37.0±25.4 44.5±28.0
Overall between-group p value 0.218

Pain-decrease rating (visual analogue score) 0.087
Return to work 42.5±22.4 42.8±23.3 41.7±17.1 56.6±31.0
Not return to work 36.8±26.1 33.2±21.6 35.8±22.0 41.6±24.5
Overall between-group p value 0.224

* p Value was adjusted to 0.0125 after Bonferroni correction
† Interaction between sessions and groups was significant in extension (p=0.022) and flexion (p=0.047); data in various sessions were analysed 

separately for the 2 groups
‡ Interaction between sessions and groups was significant (p=0.049); data in various sessions were analysed separately for the 2 groups
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retired at age 45 years).
 Compared with patients who returned to work, 
those who did not return to work were significantly 
older (37 vs. 42 years, p=0.038) and absent from work 
longer (11 vs. 22 months, p=0.029). 
 During the 14-week programme, change in pain 
intensity was negligible in both groups. However, 
from baseline to the 6-month follow-up, pain was 
significantly reduced in both groups (p<0.001). 
In patients who returned to work, the mean pain 
intensity level decreased from 38 to 22 (44%), 
compared with 48 to 37 (23%) in those who did 
not (Table 2). The pain intensity level of the former 
was significantly lower at the 7-week, 14-week, and 
6-month follow-ups (p=0.040).

 In patients who returned to work, the self-
perceived disability/ODQI scores decreased 
significantly from baseline to the 6-month follow-
up in contrast to those who did not (42 to 29, 31%, 
p<0.001 vs. 46 to 46, 0.2%, p=0.775, Table 2).
 In both groups, the ranges of left rotation and 
right-side flexion (but not range of extension) of the 
lumbar spine increased significantly from baseline to 
the 6-month follow-up (p<0.05, Table 2). However, 
in patients who did not return to work, the range 
of lumbar flexion decreased significantly over time 
(p=0.043, Table 2). 
 In patients who returned to work, the velocity 
of trunk flexion-extension increased significantly 
over time (p=0.001, Table 2). After adjusting the 
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level of significance by the Bonferroni correction, the 
between-group difference reached a significance level 
of p=0.007 at week 7, p=0.001 at week 14, and p=0.001 
at month 6 (Table 2). A significant increase in velocity 
of trunk flexion-extension under 50% isometric peak 
torque loading was shown in both groups over time 
(p=0.005), and between groups over time (p=0.002) 
[Table 2].
 Among the 7 work-simulation tasks, only pulling 
(p=0.042) and pushing (p=0.017) showed a significant 
increase in peak torques over time for both groups 
(Table 2). 
 Both groups showed similar changes in 
depression level over time; change in the Beck 
Depression Inventory scores was not significant 
within or between groups (Table 2). For pain-
coping ability, change in pain control and 
decrease in pain was not significant in either group 
during rehabilitation sessions (Table 2). However, a 
cumulative increase in pain control rating from 45 to 
60 (32%) was observed in the return-to-work group 
over 6 months. This increase may have played a 
clinically significant role. 
 The pre-programme employment status, 
(χ2(1)=7.97, p=0.005), was significantly associated with 
work resumption, but the pain intensity level, self-
perceived disability, psychological performance, and 
physical functioning were not. 86% of the patients 
who returned to work were on sick leave rather than 
having quit work. To generate a prediction model 
for work resumption, associated factors identified 
from the univariate analysis were processed by the 
classification and regression tree (Figure). 20 patients 
from each group (out of 54) were correctly classified 
by this prediction model. Therefore, the overall 
classification accuracy was 74%. In the remaining 14 
patients, 8 who returned to work and 6 who did not 
were misclassified. The risk estimate (error rate) was 
therefore 26% (Table 3).

DISCUSSION

The immediate effect of the rehabilitation programme 

on pain reduction was not as good as that reported 
in other studies,6,11 probably owing to the delayed 
onset of muscle soreness induced by the intensive 
back exercises in the programme, as muscle soreness 
might linger, or the pre-existing low back pain might 
be exacerbated. Nonetheless, at the 6-month follow-
up, a 44% cumulative decrease in the pain intensity 
level was noted in patients who returned to work, 
compared to a 23% decrease in those who did not. 
 The development of chronic low back pain 
involved multiple dimensions. They included a 
decrease in physical capacity, negative social and 
psychological effects, and were associated with stress, 
anxiety, depression, negative body image, below-
average self-rated health, poor drive in satisfaction, 
low levels of physical activity, smoking, and job 
dissatisfaction.22,23 Because of the complexity of the 
secondary causes, eradication of chronic low back 
pain is rarely achieved and is not the primary goal of 
the rehabilitation programme. Instead, its main goal 
is to improve functional disability and reduce pain 
intensity.24

 Patients whose self-perceived disability in daily 
functioning decreased over time were more likely to 
return to work after the programme.25

 The range of lumbar flexion and extension of our 
patients did not improve as much as that reported by 
others,25,26 probably because our patients were less 
restricted at baseline and therefore the magnitude of 
improvement was less obvious. Different measuring 
techniques may also be responsible. Although 
different findings on the correlation between returning 
to work and improvement in physical performance 
have been reported,8,25,26 in our study patients who 
returned to work showed a greater improvement in 
physical function than those who did not.
 Pain-coping strategies might not have a direct 
impact on short-term improvement.27 It might take 
longer than 3 to 6 months for benefits to emerge, and 
a longer evaluation period may be needed.
 Return-to-work rates at the one-year follow-up 
have been reported as 80% in a US study, 62% in a 
German study, and 80% in a Swiss study.8,25,28 In our 
study, it was 50% at the 6-month follow-up; a further 
increase could ensue with longer follow-up. In a US 
multi-centre study, the rate increased from 62% at 
month 6 to 77% at year 1.7

 The social security system may influence work 
resumption.29,30 The work-readiness rate was 65% in 
Denmark, compared with 80% in the United States. 
In Scandinavian countries, better welfare cover for 
persons on sick leave may reduce their motivation 
to return to work. Job availability in the local labour 
market also affects return-to-work rates,31 as were 

Table 3
Misclassification table for work resumption*

Predicted no. of 
patients

Actual no. of patients

Return to 
work

Not return 
to work

Total

Return to work 20 8 28
Not return to work 6 20 26
Total 26 28 54

* Risk estimate=0.259, standard error of risk estimate=0.060
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attitudes of employers towards persons with a history 
of back disorder, work dissatisfaction, and cultural 
factors.32

 The combination of factors may vary in different 
work resumption studies.25,32 In our study, patient 
age, duration of absence from work, and pre-
programme employment status were associated with 
work resumption. Our prediction model correctly 
classified 71% of patients who returned to work, and 
77% of those who did not. The overall classification 
accuracy was 74%, which is comparable to that of 
other studies.10,23 The classification and regression 
tree algorithms also prioritised the predictors. The 
pre-programme employment status was the most 
crucial predictor on work resumption. Those who 
took only sick leave from work were more likely to 
return to work than those who had quit their jobs. 
Patient age was the second crucial predictor. Younger 
patients were more likely to return to work after 

completing the rehabilitation programme.33,34 The 
duration of absence from work was also a predictor. 
The longer the absence from work, the less likely 
that the patients returned to work.25,32–34 In our study, 
although 23 of the patients were absent from work for 
more than a year, 8 (35%) of whom returned to work 
after the programme.
 Because the combination of the variables was 
complex, it is not feasible to develop an error-free 
prediction model.32 Differences in social security 
system, social culture, and economic environment in 
different countries affect the predictors. To increase 
the cost-effectiveness of the multidisciplinary 
rehabilitation programme, predictors can be used to 
screen chronic low back pain patients. Candidates 
who are more likely to benefit from the programme 
can be given a higher entry priority. A prospective 
study should be conducted to confirm the validity of 
these predictors. 
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