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Objective: To examine the effectiveness of a specially designed video-based exercise program in promoting physical and balance performance in people with intellectual disability.



Methods: This study was a multicenter controlled trial. Participants with intellectual disability were divided into exercise group and control group by cluster sampling. The participants in the exercise group received 1 h exercise training sessions twice a week for 8 weeks, and the controls continued their usual care without exercise training. The exercises were specially designed to match the physical ability level of the participants classified as high and low, and a third group called “special” was designed for those wheelchair-bound persons with limited mobility. Elements of light-tempo music and animation were introduced in the videos to motivate the participants. Recording the exercises in video format makes it easier for the class instructors and participants to perform the exercises together, and ensure consistency across different exercise groups conducted in different centers. Each participant underwent the pre- and post-intervention assessment including 30-s chair stand repetitions, five-time chair stand duration, 4-m comfortable walk time, standing static balance level, 6-min walk test, and short physical performance battery score. These variables were compared within each group at pre- and post-intervention stages, and they were also compared between the two groups.



Results: A total of 180 participants were enrolled in 16 subcenters, including 160 participants in the exercise group and 20 participants in the control group. After 8 weeks of exercise training, there were significant improvements in their physical performance including 30-s chair stand repetitions and five-time chair stand duration, 4-m comfortable walk time and also 6-min walk test, within the exercise group (all P < 0.05). Approximately 39% of the participants in the exercise group also showed significant improvement in standing static balance level. No significant differences were found when compared with the control group participants who did not have any regular exercise participation.



Conclusion: A specially designed video-based exercise program has demonstrated some positive effects on physical and balance performance after 8 weeks of training among adults with intellectual disability.
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1 Introduction

People with intellectual disability (ID) exhibit many physical impairments that affect their daily functions. It has been reported that they have consistently lower levels of physical fitness and balance performance compared with the age-matched healthy population (1, 2). People with ID often adopt a sedentary lifestyle and lack motivation to exercise, resulting in obesity, poor fitness, and secondary health problems (3). The prevalence of multimorbidity in adults with intellectual disabilities is 98.7%, including visual impairment, obesity, epilepsy, constipation, and gait disorders (4). In particular for those aged 40 years and above, aging in people with ID is associated with low physical fitness and high prevalence of chronic diseases (5).

Falls are highly prevalent in people with ID causing severe injuries such as bone fractures (6). Physical deficit significantly contributes to health problems of people with ID by reducing their ability or motivation to participate in physical activity (7). Their inactive lifestyles may further lower their physical capacities and function, which also affect balance resulting in a vicious cycle. A meta-analysis has shown that exercise can significantly improve both static and dynamic balance in people with ID (8).

While there have been some studies in the research literature on the effects of exercise training among people with ID, the evidence is limited and varied. It is indeed a challenge to motivate people with ID to exercise on a regular basis, hence there is a need to make exercise entertaining and interesting to encourage their participation. It is also important to incorporate different components such as cardiovascular, strength training, flexibility, coordination, and balance in the same training program. Multi-component exercise training can improve functional independence, muscle strength, and balance of people with ID and promote better quality of life (9).

When designing exercises for people with ID, it is important to keep the movements and instructions simple and straightforward. Using music and animation to produce exercise videos can be effective in motivating the clients to engage in the exercises actively. Rhythmic movements with music were shown to improve the attention and concentration of students with intellectual disability (10). Using a light-tempo music helps to make the exercises more fun and motivate the participants to follow. These elements provide sensory cues that will stimulate the sensorimotor system of the participants and may help to facilitate their movements and coordination. This may have a positive benefit on their ability to perform physical movements in their daily lives. These sensory cues also serve to improve the attention focus of the participants. By repeating the same video clips, the participants also become more familiar with the exercises. Developing an exercise program with input from different healthcare professionals such as physiotherapists, occupational therapists, and healthcare workers can generate creative ideas that can address the specific needs of the people with ID.

The objective of the present study is to develop a special video-based exercise program with added elements of music and animation that may benefit those individuals with ID at high and low fitness levels. The aim is to enhance their active lifestyle and improve their overall fitness and health conditions. It is hoped that such a training program can be adopted in different community-based organizations that look after people with intellectual disabilities.



2 Materials and methods


2.1 Study design

This was a multicenter controlled trial to evaluate the effectiveness of an exercise program for people with intellectual disabilities.

This study was approved by the Research Ethics Committee of the Tung Wah College, Hong Kong, China. Each participant and their caregiver were informed of the purpose and procedures of the study and signed the consent before the study began.



2.2 Participants

The organizations that provided care for people with ID were invited to participate in this project. The person-in-charge of the center was responsible for identifying individuals who were suitable to join the training program. People over 15 years of age diagnosed with intellectual disabilities were recruited. The participants were invited to join in the group training and they were expected to be able to follow simple instructions in the group activities. Participants who had contraindications to exercise that might influence the response to exercise or with the inability to communicate were excluded. All participants and/or their caregivers were screened by the Physical Activity Readiness Questionnaire (PAR-Q) for their health conditions to ensure they were suitable to participate in exercise training and to determine a starting level for exercise training. The PAR-Q questionnaire contained questions about cardiovascular (heart) condition, chest pain, hypertension, chronic disease, or serious musculoskeletal disorder that would affect the ability to participate in the exercise training. Those with any of these conditions identified were excluded from the study. The residents of the invited centers who passed the PAR-Q screening and had signed the consent form were included in the study. For those who could not sign, consent was obtained from their family members via the social worker of the center.

The participants were divided into the exercise group and control group by cluster sampling. A total of 160 participants from 16 subcenters among five non-governmental organizations completed the video-based exercise program. In addition, 20 participants with intellectual disabilities were recruited as control. The participants of the control group continued with their daily living activities while receiving usual care from their centers with no exercises classes.



2.3 Intervention

A video-based exercise program with a series of short duration and moderate intensity exercise sessions with progression over 8 weeks was designed for people with ID to improve their body composition and physical performance. The video comprised rhythmic movements with light-tempo music and animation. The classes were held in the daycare center or hostels, providing a safe and enclosed exercise environment. Participants in groups of 10–15 with 2–3 caregivers/staff participated in each exercise class. Each session lasted for 1 h and comprised the following: (i) 10 min warm up and stretching; (ii) 15 min cardio fitness training exercises; (iii) 10 min muscle strength training; (iv) 10 min balance and coordination training; (v) 10 min fun activities; and (vi) 5 min cool down and stretching. Each participant received training sessions twice a week for 8 weeks. Five video clips were produced with two video clips for the low-level group (LLG) and two videos for the high-level groups (HLG). One video clip was specially made for those who may be more severely disabled with visual or hearing impairments and be wheelchair-bound [labeled as the special-level group (SLG)] Exercise variety included individual exercises, exercise with partners, chair exercise, towel exercise, Ball Fun, and Steps with beats. Registered physiotherapists and physiotherapy students were present at training sessions to supervise the participants and caregivers.



2.4 Outcome measures

Physical performance was measured as a primary outcome. Body composition including waist circumference and body mass index (BMI) were measured as secondary outcomes. Assessments were conducted at baseline and at the end of the exercise training. Physical performance was measured by a number of standardized tests that were commonly used in previous research on people with ID (1, 11–14) and are described as follows:


2.4.1 Thirty-second chair stand

The 30-s chair stand repetitions were used to assess participants’ lower limb strength and endurance (13). This test measures the maximum number of times a participant can rise to a full standing position from the seated position in a 30-s period. A standardized unarmed chair was used. The participants were instructed to sit with back straight and feet approximately shoulder-width apart and placed on the floor. Their arms were crossed at the wrists and held against the chest for as long as possible. The maximum number of repetitions achieved was recorded.



2.4.2 Five-time chair stand

The five-time chair stand duration test involves standing up fully from a sitting position and sitting down five times as quickly as possible without pushing off (1). The amount of time a participant took to stand up five times in a row from a seated position on a standard chair with arms folded across the chest was recorded.



2.4.3 Four-meters comfortable walk time

Walking speed was assessed by the 4-m comfortable walk time (1). A 4 m distance was measured and the starting and ending points were marked on the floor. Participants were instructed to walk at their usual pace from a standing position that was normal and comfortable for them until they crossed the finish line. Time was recorded from the first foot movement to the stop timing when the participant's foot made contact with the floor at the end of the walking course.



2.4.4 Six-min walk test

The 6-min walk test was used to assess mobility and submaximal exercise performance. The participants were instructed to walk to and fro on a 10-me walkway on level ground as far as possible. The distance covered by each participant was measured and recorded (12).



2.4.5 Standing static balance level

The standing static balance level was assessed in four increasingly challenging positions (1): (1) feet together (side-by-side stand), (2) instep of foot advanced to toe of other foot (semi-tandem stand), (3) foot in front of other foot (tandem stand), and (4) single-leg stand. Stage success was graded when a participant was able to maintain the position for 10 s, with less than 10 s indicating stage failure. Improvement was demonstrated by completion of more test stages (0–4) at post-intervention testing.



2.4.6 Short physical performance battery score

The short physical performance battery (SPPB) score is a composite score calculated based on the five-time chair stand duration test (for lower extremity strength), 4-m comfortable walk time (for gait speed), and standing static balance level (for standing balance) (1, 14). The performance in each of the three tests was assigned a categorical score ranging from 0 (unable to complete the test) to 4 (highest level of performance) using standardized scoring. The total score ranging between 0 and 12 was calculated.




2.5 Body composition

The participants in the exercise group were evaluated in terms of their body mass index (BMI) and waist girth before and after the exercise training. These were also compared with those in the control group at the same time intervals.



2.6 Data analysis

Data analyses were conducted using SPSS Statistics 29.0 (IBM, Armonk, NY, USA). Baseline characteristics of the two groups were compared using independent t-test for continuous variables and Chi-square tests for the categorical variables. Differences between groups before and after exercise were evaluated using repeated measures ANOVA. Analyses of covariance (ANCOVA) with baseline as the covariate were used to examine the difference in means between the exercise group and control group on SPPB and the 6-min walk test. Data were analyzed on an “intention-to-treat” basis, with patients being analyzed in the group to which they were assigned. All statistical tests were performed at the level of significance of P < 0.05.




3 Results


3.1 Participants’ characteristics

In this study, a total of 180 participants with intellectual disabilities (160 in exercise group and 20 in control group) were recruited from 16 subcenters from five non-governmental organizations. The demographic characteristics of the participants are provided in Table 1. The participants in this study can be generally of middle age with the mean age being in the mid-40s for the two groups. The mean age in the control group was somewhat higher (49.20 ± 10.91), but their body size measures were largely similar to the exercise group. In terms of their baseline measures in the physical performance tests, there were no significant differences between groups. These results suggest that the unbalanced group sizes did not significantly affect the comparisons of their outcome measures.


TABLE 1 Demographic and clinical characteristics of study participants.
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3.2 Physical test performance

The outcomes of the physical tests are presented in Table 2 to compare the baseline and post-intervention measures within group and between groups.


TABLE 2 Physical performance before and after exercises among participants with intellectual disabilities.

[image: Table 2]


3.2.1 Thirty-second chair stand

On average, from baseline to after exercise training, there was significant improvement in the 30-s chair stand test (from 9.63 ± 3.19 to 10.33 ± 3.23 repetitions, P = 0.001) in the exercise group. The control group also showed slight decrease, but the change was not statistically significant (P = 0.083). However, no significant difference was found between groups at post-intervention assessment (P = 0.388).



3.2.2 Five-time chair stand

The five-time chair stand test showed a decrease from 15.47 ± 8.19 to 14.20 ± 6.93 s at post-exercise in the exercise group, and this change was statistically significant (P = 0.013). No statistical difference was found within the control group (P = 0.939) or between two groups at post-intervention assessment (P = 0.463).



3.2.3 Four-meters comfortable walk time

Significant improvement in the 4-m comfortable gait speed (from 4.87 ± 2.48 to 4.53 ± 2.05 s, P = 0.008, vs. 4.88 ± 1.39 to 4.36 ± 1.28 s, P = 0.006) were seen in both the exercise group and the control group, respectively. Yet, there were no statistical differences between the groups (P = 0.731).



3.2.4 Six-minute walk test

The 6-min walk test improved from 312.35 ± 0.00 to 339.84 ± 5.04 m in the exercise group and this is a significant change (P < 0.001). No statistical difference was found within the control group (P = 0.657) or between the two groups at post-intervention assessment (P = 0.299).



3.2.5 Static standing balance level

Approximately 26% of the participants showed significant improvement in the 10-s static balance test at post-intervention while 52% remained the same (Chi-square P < 0.001) (Table 3). However, the participants in the control group did not show any changes in balance performance after the study period (Chi-square P = 0.926).


TABLE 3 Frequency table on 10-s static balance test before and after the exercise program among participants with intellectual disabilities.
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3.2.6 Short physical performance battery score

Significant improvement in the SPPB score (from 8.83 ± 0.00 to 9.42 ± 0.13, P < 0.001, vs. 8.83 ± 0.00 to 9.98 ± 0.36, P = 0.003) was seen in both the exercise group and control group, respectively. The between-group differences were not statistically significant at post-intervention assessment (P = 0.286).




3.3 Body composition

There was a significant decrease in waist girth in the exercise group after the exercise program (from 84.55 ± 9.05 to 83.72 ± 8.59 cm, P = 0.015), whereas there was no statistical change in waist girth in the control group (group × time interaction P = 0.002) (Table 4). Body mass index remained stable for both the exercise group and control group, before and after the exercise program.


TABLE 4 Body composition before and after the exercises among participants with intellectual disabilities.
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4 Discussion

It is well known that people with ID have impaired fitness levels due to their sedentary lifestyle and lack of exercise (1, 15). The purpose of this clinical trial is to design a special exercise program that can cater to the different physical abilities of people with ID, and also integrate the elements of music and animation to enhance the compliance of the participants. Training the frontline staff in the residential centers and using the video clips to standardize the exercise training program also helps to ensure that the program is run in a consistent manner across the different centers. Particularly, the exercises were adapted to the different mobility levels of the participants, so it was easier for the participants in the same group to perform the movements required. The results of the present project have demonstrated the effectiveness of such a video-based exercise program that has significantly improved participants’ physical and balance performance.

The significant improvements in the 30-s chair stand and five-time chair stand imply that the participants have gained more muscle strength in their lower limbs, so they can perform better in these tasks. This is also consistent with the faster walking speed in the 4-m gait speed test and the distance walked in the 6-min walking test. The participants have gained more endurance in their walking ability. In a similar trend, their balance performance has also improved as they could perform the various components in the balance testing more successfully. The reduction in waist girth was a good indicator of the exercise effects on improving body composition. Although there was no significant improvement in the body mass index, this may show a more apparent change if the exercise program was continued for longer periods.

The positive results in the present project are generally in agreement with the results reported in past research studies demonstrating the benefits of exercise training on the physical performance or “skill-related fitness” of people with intellectual disability, but there may not be demonstrable benefits in terms of cardiovascular fitness outcomes or body composition measures (9).

Several past studies have reported the benefits of conventional exercise training in terms of aerobic training in improving the cardiovascular fitness and brachial systolic blood pressure in people with intellectual or developmental disabilities (16–18). However, the outcomes were varied and not conclusive. Jo et al. (19) conducted the exercise training for 12 weeks on adults with ID, with only 10 subjects in the exercise group and 10 subjects in the control group. The program included aerobic exercises with background music and conventional strength training with Theraband for 90 min each session, twice a week. Their results did not show significant improvement in muscle mass, strength, and cardiovascular fitness outcomes but significant improvement in muscle endurance (sit-up) (19). A recent study by Melo et al. (16) compared the effects of gym-based vs. home-based multi-component aerobic training regimes on cardiorespiratory fitness on 17 adult participants with ID. Home-based exercise training was most relevant for the COVID pandemic and this was shown to be useful on maintaining central arterial stiffness and central blood pressure, but the overall benefits on cardiovascular fitness were to a lesser extent compared with gym-based training (16). Our current study with the video-based exercise program can be applied both in-person or online, which offers a flexibility to the service units and participants. Our findings are also consistent with these past studies, demonstrating more apparent benefits in skill-related fitness rather than cardiovascular fitness.

Besides aerobic and resistance training, balance training has also been an important component in exercise training for people with ID. In the systematic review by Maiano et al. (8) that evaluated the effects of exercise on balance performance in young people with ID, it was reported that static and dynamic balance performance was significantly better in the exercise intervention group as compared with the control group. The research studies were included from 1991 to 2017 and the majority of the studies involve balance and strengthening exercises in the traditional approach. There were also large variations in the exercise types including creative dance, Tai Chi, Swiss ball, and rope skipping (8). Our present results also showed positive benefits on balance performance in the participants after 8 weeks of a multi-component exercise program.

Indeed, the problem of low physical activity in adults with intellectual disability is a well-recognized problem internationally (15). Particularly, in the current worldwide trend of improved care and standard of living, this group of people is facing the problem of aging. Previous studies reported that older adults with ID had even lower levels of physical activity compared with the normal population of similar age (20, 21). In our present study with the mean age of 40+ years in the exercise group, it was also found that they had lower levels of fitness, which may also be partly due to their experience of COVID-19 in the few months before the exercise program. It is hoped that participating in the exercise program would motivate them to continue with increased physical activity levels in the future.

In the recent research, there has been increasing work to try different types of exercise interventions including gamification and virtual reality technology to attract the people with ID to be more physically active (22). Future studies of randomized controlled experimental design and follow-up assessment are needed to examine the long-term effect and compliance of video-based exercise programs. In conclusion, participation in the exercise program is a key strategy for improving physical and balance performance and could potentially improve the quality of life for people with ID.


4.1 Study limitations

The present exercise training program was run for 8 weeks’ period, which has been fixed arbitrarily as there were large variations in previous research studies with training durations ranging from 6 to 28 weeks. The 8-week intervention program has produced significant improvement in some physical performance measures in the exercise group. However, there were no significant between-group differences in the outcome measures, which may be due to the small and unbalanced sample sizes. To produce more effective and long-lasting improvement in cardiovascular fitness and body composition, it would be good to have these training programs adopted as regular activities in the various centers.

Our present study did not have any long-term follow-up after the exercise training was completed and this would be another limitation of the study. It would be useful to re-assess the participants in 3–6 months’ time after the exercise training was completed, to see whether they would continue to exercise, and whether they continued to improve in their fitness and physical performance.




5 Conclusion

A specifically designed exercise training program of 60 min, incorporating music and animation captured in short video clips of 15 min have produced positive outcomes in terms of skill-related fitness and balance performance within the exercise group among adults with intellectual disability. A larger-scale study is required in the future to confirm the effectiveness of such a training program with balanced group sizes between the intervention and control groups.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by the Tung Wah College Human Ethics Committee. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

RK: Data curation, Formal Analysis, Investigation, Methodology, Writing – original draft, Writing – review & editing. GS: Conceptualization, Formal Analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Writing – original draft, Writing – review & editing, Supervision. EH: Conceptualization, Formal Analysis, Investigation, Methodology, Project administration, Supervision, Writing – original draft, Writing – review & editing. AW: Conceptualization, Data curation, Formal Analysis, Investigation, Methodology, Project administration, Resources, Visualization, Writing – original draft, Writing – review & editing, Supervision. LW: Data curation, Investigation, Methodology, Project administration, Supervision, Writing – original draft, Writing – review & editing. GH: Methodology, Project administration, Supervision, Writing – original draft, Writing – review & editing. RL: Conceptualization, Investigation, Methodology, Writing – original draft, Writing – review & editing. EW: Conceptualization, Funding acquisition, Methodology, Writing – original draft, Writing – review & editing, Investigation. AK: Conceptualization, Funding acquisition, Investigation, Methodology, Supervision, Writing – original draft, Writing – review & editing. DC: Formal Analysis, Investigation, Methodology, Project administration, Supervision, Writing – original draft, Writing – review & editing.



Funding

The authors declare financial support was received for the research, authorship, and/or publication of this article.

This work was supported by the Tung Wah Group of Hospitals (TWGH) iRUN project, the Hong Kong Jockey Club Special Marathon.



Acknowledgments

The authors thank the Tung Wah Group of Hospitals Jockey Club Rehabilitation Complex, Wai Ji Christian Service, Hong Kong Society for the Blind, Fu Hong Society, and Hong Kong Mental Health Association for their support and collaboration.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Oppewal A, Hilgenkamp TIM. Adding meaning to physical fitness test results in individuals with intellectual disabilities. Disabil Rehabil. (2020) 42(10):1406–13. doi: 10.1080/09638288.2018.1527399

2. Leyssens L, Van Hecke R, Moons K, Luypaert S, Danneels M, Patru J, et al. Postural balance problems in people with intellectual disabilities: do not forget the sensory input systems. J Appl Res Intellect Disabil. (2022) 35(1):280–94. doi: 10.1111/jar.12948

3. Lynch L, McCarron M, McCallion P, Burke E. Sedentary behaviour levels in adults with an intellectual disability: a systematic review and meta-analysis. HRB Open Res. (2021) 4:69. doi: 10.12688/hrbopenres.13326.2

4. Kinnear D, Morrison J, Allan L, Henderson A, Smiley E, Cooper SA. Prevalence of physical conditions and multimorbidity in a cohort of adults with intellectual disabilities with and without down syndrome: cross-sectional study. BMJ Open. (2018) 8(2):e018292. doi: 10.1136/bmjopen-2017-018292

5. Zaal-Schuller IH, Goorhuis AE, Bock-Sinot A, Claassen IH, Echteld MA, Evenhuis HM. The prevalence of peripheral arterial disease in middle-aged people with intellectual disabilities. Res Dev Disabil. (2015) 36C:526–31. doi: 10.1016/j.ridd.2014.10.021

6. Axmon A, Ahlstrom G, Sandberg M. Falls resulting in health care among older people with intellectual disability in comparison with the general population. J Intellect Disabil Res. (2019) 63(3):193–204. doi: 10.1111/jir.12564

7. Jacinto M, Vitorino AS, Palmeira D, Antunes R, Matos R, Ferreira JP, et al. Perceived barriers of physical activity participation in individuals with intellectual disability—a systematic review. Healthcare (Basel). (2021) 9(11):1521–33. doi: 10.3390/healthcare9111521

8. Maiano C, Hue O, Morin AJS, Lepage G, Tracey D, Moullec G. Exercise interventions to improve balance for young people with intellectual disabilities: a systematic review and meta-analysis. Dev Med Child Neurol. (2019) 61(4):406–18. doi: 10.1111/dmcn.14023

9. Jeng SC, Chang CW, Liu WY, Hou YJ, Lin YH. Exercise training on skill-related physical fitness in adolescents with intellectual disability: a systematic review and meta-analysis. Disabil Health J. (2017) 10(2):198–206. doi: 10.1016/j.dhjo.2016.12.003

10. Elyasi M, Kashani Vahid L, Akbari Jafroud K. The effect of rhythmic movements on the attention of students with mildly intellectual disability. Q J Child Ment Health. (2023) 10(3):170–90. doi: 10.61186/jcmh.10.3.8

11. Wouters M, Evenhuis HM, Hilgenkamp TIM. Physical fitness of children and adolescents with moderate to severe intellectual disabilities. Disabil Rehabil. (2020) 42(18):2542–52. doi: 10.1080/09638288.2019.1573932

12. Guerra-Balic M, Oviedo GR, Javierre C, Fortuno J, Barnet-Lopez S, Nino O, et al. Reliability and validity of the 6-min walk test in adults and seniors with intellectual disabilities. Res Dev Disabil. (2015) 47:144–53. doi: 10.1016/j.ridd.2015.09.011

13. Dijkhuizen A, Douma RK, Krijnen WP, van der Schans CP, Waninge A. Measuring quadriceps strength in adults with severe or moderate intellectual and visual disabilities: feasibility and reliability. J Appl Res Intellect Disabil. (2018) 31(6):1083–90. doi: 10.1111/jar.12468

14. Bidaurrazaga-Letona I, Diz JC, Torres-Unda J, Esain I, Monasterio X, Zulueta B, et al. Short physical performance battery reliability and validity in adults with mild to moderate intellectual disability. JIDD. (2023) 48(3):238–46. doi: 10.3109/13668250.2023.2166198

15. Dairo YM, Collett J, Dawes H, Oskrochi GR. Physical activity levels in adults with intellectual disabilities: a systematic review. Prev Med Rep. (2016) 4:209–19. doi: 10.1016/j.pmedr.2016.06.008

16. Melo X, Simao B, Catela C, Oliveira I, Planche S, Louseiro A, et al. Home- vs gym-based exercise delivery modes of two multicomponent intensity training regimes on cardiorespiratory fitness and arterial stiffness in adults with intellectual and developmental disability during the COVID-19 pandemic—a randomized controlled trial. J Intellect Disabil. (2024):1–20. doi: 10.1177/17446295241242507

17. Bouzas S, Martinez-Lemos RI, Ayan C. Effects of exercise on the physical fitness level of adults with intellectual disability: a systematic review. Disabil Rehabil. (2019) 41(26):3118–40. doi: 10.1080/09638288.2018.1491646

18. Melo X, Maroco JL, Pinto R, Angarten V, Coimbra M, Correia D, et al. The acute effect of maximal exercise on arterial stiffness in adults with and without intellectual and developmental disabilities. Appl Physiol Nutr Metab. (2022) 47(10):1005–13. doi: 10.1139/apnm-2022-0165

19. Jo G, Rossow-Kimball B, Lee Y. Effects of 12-week combined exercise program on self-efficacy, physical activity level, and health related physical fitness of adults with intellectual disability. J Exerc Rehabil. (2018) 14(2):175–82. doi: 10.12965/jer.1835194.597

20. Emerson E, Hatton C, Baines S, Robertson J. The physical health of British adults with intellectual disability: cross sectional study. Int J Equity Health. (2016) 15:11. doi: 10.1186/s12939-016-0296-x

21. Cooper SA, McLean G, Guthrie B, McConnachie A, Mercer S, Sullivan F, et al. Multiple physical and mental health comorbidity in adults with intellectual disabilities: population-based cross-sectional analysis. BMC Fam Pract. (2015) 16:110. doi: 10.1186/s12875-015-0329-3

22. Turgeon S, MacKenzie A, Batcho CS, D'Amour J. Making physical activity fun and accessible to adults with intellectual disabilities: a pilot study of a gamification intervention. J Appl Res Intellect Disabil. (2024) 37(3):e13213. doi: 10.1111/jar.13213



OPS/xhtml/Nav.xhtml




Contents





		Cover



		The effectiveness of video-based exercise training program for people with intellectual disability: a multicenter study

		1 Introduction



		2 Materials and methods



		2.1 Study design



		2.2 Participants



		2.3 Intervention



		2.4 Outcome measures



		2.4.1 Thirty-second chair stand



		2.4.2 Five-time chair stand



		2.4.3 Four-meters comfortable walk time



		2.4.4 Six-min walk test



		2.4.5 Standing static balance level



		2.4.6 Short physical performance battery score











		2.5 Body composition



		2.6 Data analysis











		3 Results



		3.1 Participants’ characteristics



		3.2 Physical test performance



		3.2.1 Thirty-second chair stand



		3.2.2 Five-time chair stand



		3.2.3 Four-meters comfortable walk time



		3.2.4 Six-minute walk test



		3.2.5 Static standing balance level



		3.2.6 Short physical performance battery score











		3.3 Body composition











		4 Discussion



		4.1 Study limitations











		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers Sports and Active Living

The effectiveness of video-based
exercise training program for
people with intellectual disability:
amulticenter study





OPS/images/fspor-06-1388194-t001.jpg
Age (years)”

Exercise group | Control group

(n=160)
4459 +11.79

(n=20)
49201091

P-value

Gender (n)

Male 95

Male 18

Female 66

Female 2

Level of intellectual
disabilities (n)

Mild 41

Mild 6

Moderate 108

Moderate 13

Severe 10

Severe 1

Tested positive in
COVID-19 ()

123

20

Weight (kg)®

5847 %965

60.33 £ 12.85

Height (m)”

1.59£0.11

161009

‘Waist girth (cm)®

8455+9.05

81.99+12.18

Body mass index (kg/m®)”

2327+344

23.40+5.00

*Chi square.

"Data expressed as mean + SD.

*P <005





OPS/images/fspor-06-1388194-t002.jpg
30-s chair
stand (reps)

Exercise
group

Baseline 963+3.19

Control
group

890+2.47

Between-

group
P-value

9.65+2.86

0.388

Post 10.33+3.23
Within-group 0001
P-value

0.083

Overall within-group effects P = 0.

effect P=0.310; Group-time interaction P=0937."

014; Overall between-groups

Five-times
chair stand (s)

Baseline 1547819 | 1613819 0882
Post-intervention | 14.20+6.93 | 1623+12.25 0.463
Within-group 0013 0939

P-value

Overall within-group effect P = 0.415; Overall between-group
effect P=0.443; Group-time interaction P =0.341.

4m Baseline 4872247 | 488+139 0910
comfortable | post-intervention | 453 +2.05 436+1.28 0.731
gait speed () Within group 0008 0.006"
P-value
Overall within-group effect P = 0.015; Overall between-group
effect P=0.870; Group-time interaction P=0.615.*
6-min walk | Baseline 31235000° | 31235+ 0.00° 1.000
test (m) Post-intervention | 339.84+5.04' | 324451383 | 0299
Within-group <0.001>* 0.657°
P-value
Overall within-group effect P = 0.001; Overall between-group
effect P=0.299; Group-time interaction P = 0.299. Covariates are
evaluated as 6-min walk test (m) = 312.35.*
SPPB score | Baseline 883-000° | 883=000° 1.000
Post-intervention | 9.42+0.13° | 998+036" 0286
Within-group <0001 0.003>
Pvalue

Overall within-group effect P < 0.001; Overall between-group
effect P=0.286; Group-time interaction P =0.286. Covariates are

evaluated as SPPB = 8.83.*

"Data expressed as adjusted mean + SEM.
“Adjusted for multiple comparisons by Bonferroni correction.

*P <005





OPS/images/fspor-06-1388194-t003.jpg
10-s static balance test (level)—
Baseline

Side-by-side
stand

10-s Static balance test (level)—post

Side-by-side Semi-tandem Tandem Single-leg
stand stand stand stand

Semi-tandem
stand

Tandem stand

Single-leg stand

Total

10-s static balance test (level)—
Baseline

Side-by-side
stand

Semi-tandem
stand

Tandem stand

Single-leg stand







OPS/images/fspor-06-1388194-t004.jpg
Exercise | Control | Between:

group group group

(n=160) | (n=20) P-value

Waist girth | Baseline 84552905 | 81991218

(em) Post-intervention | $372+859 | 8425+ 12.18
Within-group 0015 0.066

P-value

Overall within-group effect P = 0.152; Overall between-group effect

P=0637; Group-time interaction P =0.002.*

Body mass | Baseline 2327344 | 2340500 0930

index Post-intervention | 2338+9.36 | 2322442 0880
2
(kg/m®) Within-group 0.469 0.792
P-value

Overall within-group effect P = 0.872; Overall between-group effect
P=0.985; Group-time interaction P = 0.539.

*P <005








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
, frontiers ‘ Frontiers in Sports and Active Living





