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Harnessing the power of information technology to promote bone health and vitamin D for our 
young population under the adverse COVID environment

Adrian Pak Ho Leung, Jessica Kit Lam Tsui, Tsz Ping Lam, Jack Chun Yiu Cheng, Michael Tim Yun Ong, 
Wayne Yuk Wai Lee
Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong

Introduction: A community-based vitamin D (Vit-D) promotion project was launched in 2015 as a previous survey revealed 
more than 65% of adolescents in Hong Kong have Vit-D insufficiency. This new project “Promoting bone health and Vit-D 
for children and adolescents” aimed to continue and improve on the previous project with full utilisation of information 
technology to promote bone health and Vit-D for our young population under the adverse COVID environment. Our 
objectives are to promote bone health and Vit-D to the youngsters through: (1) updating and increasing the variety of 
educational materials with the latest information and; (2) knowledge transfer through liaison with primary, secondary 
schools and NGOs serving the adolescents.

Methods: The aesthetics and information of slideshows, videos and dietary calcium calculator were updated with 
enhancement. In terms of content diversification, promotional content was compiled into infographics, Instagram posts, 
and a new videogame that are appealing to teenagers. We also mentioned the potential impacts of COVID-19 on Vitamin-D 
status and bone health of the population. Knowledge would be disseminated to primary and secondary schools, NGOs.

Results and Discussion: This project serves to increase public awareness on Vit-D and encourages people to adjust their 
lifestyle for better bone health. Under the rampant pandemic restricting social contacts when education talk and in-person 
communication are prohibited, we fully utilise the power of information technology empowering the dissemination of 
knowledge through the web, Instagram with multimedia and gamification elements, thus fulfilling our objectives of 
promoting bone health and Vit-D for the adolescents.
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Identification of sarcopenic older adults by cluster analysis

Sai Chuen Fu,1 Michael Tim Yun Ong,1 Cheuk Kin Kwan,1 Yuen Man Wu,1 Jojo Jiao,2 Bik Chu Chow,2  
Lobo Hung Tak Louie,2 Sally Siu Yin Cheung,2 Patrick Shu Hang Yung1

1Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong
2Department of Sports, Physical Education and Health, Hong Kong Baptist University

Introduction: Sarcopenia is defined as low skeletal muscle mass and strength in the elderly people. Instead of using 
arbitrary cut-off values, it is necessary to combine contributions of muscle mass, muscle strength and muscle function in 
diagnosis of sarcopenic subjects with related health problems.

Methods: Subjects were recruited from a health-promotion programme (MusFit cohort). Skeletal muscle mass was 
measured by bioelectrical impedance analysis (BIA). Together with gait speed and hand grip strength, sarcopenia subjects 
were either identified with guidelines by Asian sarcopenia workgroup (ASWG), or by a cluster analysis. Health-related 
quality of life was evaluated by SF-36 questionnaires and presence of musculoskeletal pain.

Results: 156 female subjects were recruited from the MusFit cohort. By ASWG criteria, 37% were diagnosed as sarcopenia, 
while 47% sarcopenia cases were detected by clustering. Sarcopenic subjects exhibited a declined quality of life, and higher 
rates of shoulder pain and knee pain. Cluster analysis identified more sarcopenia subjects with low grip strength (p<0.001) 
and poor physical functioning (p=0.024) yet with muscle mass above ASWG cut-off values. Overweight was significantly 
associated with sarcopenia status diagnosed by ASWG (p<0.001) but not by clustering (p=0.738).

Discussion and Conclusion: ASWG criteria may underestimate the prevalence of sarcopenia by misclassifying subjects 
with weak grip strength and muscle mass above cut-off values as non-sarcopenic. Overweight/obesity may present a 
key confounding factor for diagnosis of sarcopenia. Clustering of low muscle strength, low muscle mass and low muscle 
functions identified sarcopenic subjects with poor health that may need further medical help.
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Telerehabilitation after total knee replacement: a systematic review

Mei Po Tsang, Michael Tim Yun Ong, Patrick Shu Hang Yung
Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong

Introduction: The aim of this study is to compare the effectiveness of telerehabilitation with those of conventional in-
person rehabilitation on patients underwent total knee replacement.

Methods: Six electronic databases: PubMed, Medline, EMBASE, Cochrane Library, ScienceDirect and CINAHL databases 
were systematically searched for randomised control trials (RCTs) that investigated the effectiveness of telerehabilitation 
as compared to conventional face-to-face rehabilitation on patients following TKR, from inception to 30 September 2020. 
Relevant journals and reference lists of reviews and included studies were manually searched for additional trials by two 
independent reviewers. PEDro scale was used to assess the methodological quality of included RCTs.

Results: Eleven RCTs involving 1825 patients are included in the systematic review. Overall, the results revealed that the 
effectiveness of telerehabilitation is comparable to conventional in-person rehabilitation in improving variable clinical 
outcomes including the knee range of motion, muscle strength, pain score, Western Ontario and McMaster Universities 
Osteoarthritis index score, time up and go test, Patient-Specific Functional Scale on patients underwent TKR. In addition, 
significantly higher patient compliance to exercise programme, less utilisation of hospital resources and lower cost in 
telerehabilitation in comparison with in-person rehabilitation were found. High satisfaction rate to telerehabilitation was 
reported as well.

Discussion and Conclusion: Telerehabilitation was comparable to conventional in-person rehabilitation in improving 
clinical outcomes following TKR and is a significant good alternative rehabilitation intervention for patients following 
TKR given the significantly lower cost with telerehabilitation.
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Effect of hydrotherapy on physical functions in patients after unilateral unicompartmental knee 
arthroplasty: a retrospective cohort study
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Introduction: Despite the increasing popularity of adding hydrotherapy into postoperative physiotherapy, there are no 
studies investigating effects of hydrotherapy on patients after unicompartmental knee arthroplasty (UKA). Therefore, aim 
of this study was to investigate the effects of hydrotherapy on physical functions on patients after primary unilateral UKA 
with the model of Oxford® Partial Knee (Zimmer Biomet, UK).

Methods: A retrospective cohort study of 68 patients who had primary unilateral Oxford-Model UKA were recruited, 
and divided into hydrotherapy group which received hydrotherapy and conventional physiotherapy, and control group 
which received conventional physiotherapy only. Knee Society Function Score was measured before operation, 6 months 
and 1 year after operation. Self-reported walking tolerance, Timed Up and Go Test (TUGT) and 30-second Chair Stand Test 
(30CST) were measured before and after completion of rehabilitation.

Results: Hydrotherapy group had statistically significantly higher Knee Society Function Score than control group 6 
months (p=0.038) and 1 year (p=0.030) after operation. It also had statistically significantly higher self-reported walking 
tolerance (p=0.011) after rehabilitation. There were no significant differences in TUGT (p=0.199) and 30CST (p=0.464) 
between two groups after rehabilitation.

Discussion and Conclusion: There are positive effects, which can last for at least one year, of hydrotherapy in improving 
physical functions of patients after UKA. Combination of hydrotherapy with conventional postoperative physiotherapy is 
better than conventional physiotherapy alone. Since there are no prior studies investigating the effects of hydrotherapy on 
patients after UKA, this study provides clinical insights in considering adding hydrotherapy in addition to conventional 
land-based physiotherapy in postoperative UKA rehabilitation.
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Knowledge gaps in biophysical changes after powered robotic exoskeleton walking by individuals 
with spinal cord injury—a scoping review
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Introduction: In addition to helping individuals with spinal cord injury (SCI) regain the ability to ambulate, robotic 
exoskeletons also provide an array of secondary biophysical and psychosocial benefits which can reduce the complications 
resulting from prolonged immobilisation. This scoping review seeks to provide an overview of the known effects of 
overground exoskeleton use, on the prevention of secondary health complications, changes to the QOL, as well as the 
viability of their use in the local community settings. The secondary objectives are to identify gaps in the literature currently 
available, and to make recommendations on focus study areas and methods for future investigations.

Methods: PubMed, Cochrane and Embase databases and reference lists of key articles were searched to identify studies 
related to exoskeletons and spinal cord injury, from database inception to 26 June 2021.

Results: 638 articles were gathered from the initial search. After screening through the full-texts, 55 articles relating to 
our search criteria were identified, of which studies related to cardiovascular effects were most commonly evaluated (28).

Discussion and Conclusion: Overground exoskeletons have much potential in maintaining good health and improving 
the quality of life in individuals with SCI. This review has identified several focus areas in need of further investigation. 
We have also identified pitfalls such as heterogenous methodologies, disparate study populations and dissimilar training 
programmes, which need to be overcome in future studies.

FP1.8

The effect of exergaming on balance in stroke patients: a systematic review

Selina Sin Ling Ngai, Michael Tim Yun Ong, Patrick Shu Hang Yung
Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong

Introduction: Post-stroke patients’ motor and balance deficit, with a higher risk of falls, can result in a higher risk of stroke-
related death. Therefore, balance training is of high importance in post-stroke rehabilitation. Meanwhile, exergaming has 
been of increasing interest in the rehabilitation field as it has shown a positive effect in helping different groups of patients 
with sensorimotor impairments. This systematic review is to investigate the effect of using exergame as training on the 
balance of post-stroke patients and to compare if exergaming can be better than conventional training.

Methods: A bibliography search in four electronic databases was performed. Randomised controlled trials in English and 
Chinese, fulfilling the defined eligibility criteria were included. Data about the participants, intervention and outcome 
measures on balance and gait were extracted. The PEDro Scale was used to assess the studies’ methodological quality.

Results: A total of 12 articles, 371 participants were included in this systematic review. There is evidence supporting the 
significant improvement in balance and gait of both the exergaming group (EG) and conventional training group (CG). 
Greater improvement in static and functional balance was observed in the EG than the CG in some studies.

Discussion and Conclusion: Using exergaming and conventional training are both effective in improving the balance 
of post-stroke patients. It is recommended to implement exergames into post-stroke rehabilitation as it provides more 
enjoyment and motivation. Further investigation is needed to find out an optimal protocol and the effectiveness of 
replacing part of conventional training with exergaming.
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Back to community and being active again—exercise training programme for patients with knee 
osteoarthritis in MacLehose Medical Rehabilitation Centre
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Introduction: Since 2016, the Comprehensive Osteoarthritis ManagEment (COME) programme for patients with 
knee osteoarthritis (OA) began in MacLehose Medical Rehabilitation Centre. COME programme consists of 3-hour 
multidisciplinary education, 10 physiotherapy exercise sessions and 6 occupational therapy sessions of coping skills. This 
presentation is to review the 2-year results.

Methods: Patients with radiological stages of Kellegren-Lawrence Grade I to III were recruited and assessed at baseline, 
6 weeks, 3 months and one year with telephone follow-up. Outcomes assessed: physical performance with 1-minute 
chair-stand test and quadriceps strength with dynamometer; pain on walking or stairs climbing; weekly time on physical 
activities and exercise training; functional status with Patient Specific Function Score (PSFS) and self-efficacy with Self-
Exercise Efficacy Scale (SEE); QOL with Euro-QoL five dimensions in three levels (EQ5D3L) and health with EQ5D3L VAS 
scale (EQ-VAS).

Results: 192 patients completed the programme with 1-year follow-up. Significant improvements observed: One-minute 
chair-stand test increased by 13.1 ± 10.1 repetitions, quadriceps strength increased by 5.0 ± 6.9 and 4.7 ± 7.1 kgf in left and 
right side respectively at 3 months (p<0.001). Pain reduced by 1.1 ± 2.8 points, time spent on training and physical activities 
increased by 42.0 ± 45.5 and 85.5 ± 118.5 minutes, PSFS improved by 3.5 ± 2.9 points, SEE improved by 14.2 ± 19.9 points, 
EQ5D3L increased by 0.1 ± 0.2 points, EQ-VAS improved by 6.6 ± 19.8 points at 1 year (p<0.001). 80% of patients would 
continue exercise at fitness rooms of the Leisure and Cultural Services Department.

Discussion and Conclusion: The COME is effective to improve patients’ physical performance, quality of life and self-
efficacy to maintain exercise habit.
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Monitoring functional performance and accelerometry-based activity participation 1 month after 
total knee replacement
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Introduction: Functional performance and activity participation are two major outcomes for patients with total knee 
replacement (TKR) done. The follow-up in these aspects helps monitor progress after the surgery and identify the needs 
of ongoing rehabilitation.

Methods: Elderly patients with TKR done completed a course of inpatient rehabilitation before discharge. A longitudinal 
study was conducted with functional performance and activity participation measured by TKR-specific assessments at 
baseline, discharge and 1 month after discharge. A commercial grade accelerometer was used for measuring the daily step 
counts at 1 month after discharge.

Results: 27 subjects were recruited through convenience sampling during September 2018-December 2019. The results 
showed that functional performance was significantly improved at discharge and post 1-month discharge as reflected 
by Knee Injury and Osteoarthritis Outcome Score (KOOS) ADL subscale score (F(2, 50)=118.17, p<0.01). There were  
25 patients participated in the step count measure. Eight patients (32%) were more active with >5000 daily steps collected 
while 15 patients (60%) whose steps were between 1000 to 4999 daily. There were 2 patients (8%) with <1000 daily steps 
collected. 

Discussion and Conclusion: The review of patients’ actual performance provides accurate information on the use of the 
replaced joint in daily activities. Problems hindering resumption of active participation can also be identified for referral 
to the appropriate rehabilitation services. The availability of step counts was made feasible through accelerometry and its 
application was tested to be workable in elderly patients with the potential use in tele-rehabilitation.
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Modified version of Comprehensive Osteoarthritis Management Programme (COME) for patients 
with knee osteoarthritis during the COVID-19 pandemic
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Introduction: People’s lifestyle has changed significantly during COVID-19 pandemic. Common behavioural changes 
include prolonged home stay, suspension of leisure activities, repeated house cleaning and reduced social interaction to 
prevent the risk of being infected. The modified version of COME programme (MCP) enhanced both home-based leisure 
activity pursuits and the joint protection during household tasks. The objective of this study is to evaluate the effectiveness 
of programme.

Methods: The programme consisted of 6 sessions with OT and PT training. Compared to the conventional COME 
programme, 40 minutes of leisure activity training led by OT was added to the programme. The whole OT session included 
knowledge dissemination on joint protection strategies in housework, activity pacing strategy and knee-health leisure 
activity selection. Main outcomes included Pain Self-Efficacy Questionnaire (PSEQ) and Functional Assessment of Chronic 
Illness Therapy (FACIT) Evaluation was conducted before and after the 3-week programme.

Results: Nineteen patients diagnosed with knee OA were referred for the MCP. 7 participants completed the programme, 
and 8 participants were still undergoing the training. 4 participants dropped out from the programme. Among the 15 
participants completed the assessment, 60% (n=9) reported reduced participation in leisure activity due to the pandemic 
situation. For the 7 participants who completed the MCP, results showed both PSEQ (t=9.379, p<0.001) and FACIT 
(t=14.718, p=0.001) significantly improved after the programme.

Discussion and Conclusion: The preliminary results showed that the additional input from OT in MCP was essential in 
helping patient overcoming the activity restriction during pandemic situation.
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The first reported fracture liaison service for vertebral fractures in China: in a region with one of 
the longest life expectancies—is muscle the missing gap?
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Ronald Man Yeung Wong
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Introduction: Vertebral fragility fractures are one of the earliest and most common fragility fractures. Up to 50% of 
secondary fractures occur 12 to 24 months after the first fragility fracture. The objective of this study was to implement a 
dedicated fracture liaison service (FLS) and improve solutions into decreasing imminent fractures for future use nationwide 
in China.

Methods: A dedicated FLS was initiated in 2016 at our centre. Patients ≥50 years with vertebral compression fractures 
were recruited. All patients were offered dual-energy X-ray absorptiometry (DXA) investigation and given education 
and fall prevention advice. Patients were treated with calcium and vitamin D supplements and denosumab injections and 
followed up at baseline, 6, 12, 18 and 24 months. The primary outcome was the imminent fracture rate, or the re-fracture 
rate occurring within 2 years of the initial vertebral fracture.

Results: 226 patients (38 males; 188 females) with a mean age of 77.3 ± 8.56 years were recruited into our FLS for vertebral 
compression fractures over 2 years. 11.1% (25 patients) had a fall within 2 years, in which 1 resulted in a major osteoporotic 
fracture. The remaining 225 did not suffer from a re-fracture within the 2-year time period.

Conclusion: Current results show that whilst FLS can prevent imminent fracture risk. Patient disability and fall rates 
have an area of improvement. Future FLS should incorporate muscle and sarcopenic assessments routinely. Additionally, 
research on novel interventions would significantly improve patient outcomes.
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living training in an acute hospital

Yuk Ping Wong,1 Ting Cheung Chan,1 Connie Mi Suen Lee,1 Milly Miu Lan Lee,1 Hoi Yi Chan,1  
Viola Siu Ping Wong,1 Tak Wing Lau2

1Department of Occupational Therapy, Queen Mary Hospital
2Department of Orthopaedics and Traumatology, Queen Mary Hospital

No copyright transfer for abstract printing.


