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Background: This study investigated the effect of a volunteer-led community care station (CCS) program
and adherence to the program on physical function among the community-dwelling older adults.
Methods: Fifty-nine community-dwelling older adults participated in a CCS program held in the local
community settings with three-hour activity programs, twice weekly. A physical therapist evaluated all
the physical performance tests before and after one year. Adherence was defined as the percentage of
attended sessions relative to total number of sessions in one year.
Results: Fifty-six participants (age 76.5 ± 6.5 years) completed the study and showed significant improvement in performance tests except for flexibility following one year. The median adherence was
71% (average 68.9%). Gains in most tests were significantly related to adherence. Participants with an
adherence rate ³ 70% gained more significant improvements in tests than those with < 70%.
Conclusions: Community older adults may improve in physical function after participating in a volunteer-led CCS program for one year, especially those with an adherence rate ³ 70%.
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1. Introduction
With advancing modern medical technology, the average life
span of people in many developed countries has increased and the
aged society phenomenon has become common.1 These conditions
have forced governments to implement public and health promotion strategies or programs on how to help older adults maintain
physical activity for good health span. Considering different cultures
and lifestyles of older populations in various countries, these strategies and programs for older adults could not be used as a “one size
fits all.” Programs for elderly include EnhanceâFitness program in
the USA,2 community-based integrated care and the public health
approach in Japan,3 community-based home healthcare project in
Korea,4 and the community care station (CCS) in Taiwan.5,6
The CCS program was initiated by the Taiwanese government in
2005.5–7 Most CCS services are held in local community (senior) centers, churches, temples, unused schools, etc. and conducted with the
assistance of local trained volunteers or retired older adults living in
the community. The CCS is held for half a day, twice a week. It provides multidimensional services including basic elderly care, delivering the public health-related information from the government,
counseling care by telephone and home visits, health promotion exercises, recreational activities, and finally ending with a hot meal for
the local community older adults. The service model is supported
substantially by the local government, nonprofit organizations, charitable grants, etc.5–7 and is accessible and convenient. To imple* Corresponding author. Associate Professor, Department of Physical Therapy, Tzu Chi
University, No. 701, Zhongyang Rd., Sec. 3, Hualien 97004, Taiwan.
E-mail address: chenjiaching0608@gmail.com (J.-C. Chen)

ment the community eldercare and aging strategies, the CCSs have
been disseminated on a large scale throughout Taiwan, expanding
from an initial 300 to the current 4000 locations.5 Moreover, through
the health promotion exercises or physical activities without sophisticated equipment in CCS, the Taiwanese government hopes
the program will provide basic care for community older adults with
either healthy or sub-healthy statuses and delay their functional
declination with aging.5–8
Although studies have indicated that participating in community-based physical activity or exercise benefits the physical function
of older adults,2,8–15 many of them were either based on a shortterm period or conducted by a health professional.7–12 However, one
of the particularly important contributors to positive physical outcomes could be a high attendance rate among the participants while
undertaking community-based physical activity.7,9,13–17 Previous
studies reported that participation declined when the intervention
lasted longer and that even long-term effectiveness was either not
significant or absent between the study groups.13,14 Fielding et al. indicated the relationship between adherence to physical activity and
improvements in physical functioning in older individuals at risk for
mobility disability.15 Additionally, the “training period” could have a
dose-response relationship in physical mobility improvement among
community older adults.13,18 Therefore, the adherence to participation in the community-based physical activity, especially for a longer
period, could have a cause-effect on physical performance improvement among the participants.
The CCS service program has been implemented over a decade
in Taiwanese communities and is markedly propagated by the government.5–7 Only few studies concerning the CCS program have
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been conducted, with either a high attendance or involving a health
professional, or both.7,8 So far, no study investigates the long-term
adherence and effect on the physical performance among the community-dwelling older adults when using a service program only led
by community volunteers.

2. Methods
The study was conducted in Hualien County in eastern Taiwan
from June 2018 to May 2019. We chose the CCSs through a convenience sampling method according to their proximity to this study’s
researchers. By means of flyers, community center bulletin boards,
and notifications by center administrators, the older adults living in
the same community or near registered for the CCS service program
were invited to the study. The inclusion criteria were: (1) age ³ 65
years and living in the community; and (2) can follow our assessment
command; (3) able to walk independently with or without a device.
The exclusion criteria were: (1) psychiatric illness, epilepsy, or related
medical history; (2) unstable conditions or potential risks related to
heart diseases evaluated by the physician; (3) receiving other additional physical activities such as Tai Chi or Yuan Chi during the study.
The CCS service program was conducted from 8:20 A.M. to
11:50 A.M., twice weekly, and included basic elderly care, delivering
the public health-related information from the government, counseling, etc. in the first half hour, and health promotion exercises, recreational, or handcraft activities for the next two hours, each session
ending with a hot meal. The health promotion exercises lasted for
1–1.5 hours in each session and were held by the trained local community volunteers with a ratio of one volunteer to approximately
6–8 participants. Before the study, the local community volunteers
received at least 24-hour education training from the local government on basic eldercare, how to lead promotion exercises, arrange
the recreational activities, etc. The health promotion exercises included flexibility with the extremities stretching, muscle strengthening using Thera-band, balancing by dancing slightly or coordination
with rhythm movement combining a music, etc.7,8 Recreational activities, such as kicking or throwing and picking a ball with different
sizes, ringing toss game or painting; or easy handcraft activities using
recycled materials, like cardboards, papers, plastic or aluminum bottles etc. were scheduled into the program in each session for about
30–40 minutes.
All participants in the CCSs were evaluated by physicians before
the study. To analyze the physical performance, the following tests
were employed by the same physical therapist with 10 years of community experience at baseline and after one year. The Short Physical
Performance Battery (SPPB) was used for lower extremity function.
The maximum attainable score was 12; the higher the score, the
better the performance.19 Functional reach was employed for the
balance function of the older adults by raising their arms in shoulder
flexion 90° in the standing position, and then reaching forward as far
as possible.20 One leg standing (OLS) test was used to assess standing steadiness and balance by asking them to perform “one-legged
knee flexion and standing on the other leg for as long as possible” on
the dominant leg with open eyes.21 The timed up and go (TUG) test
was used to assess the dynamic balance and mobility by asking the
participant to rise from a chair, walk 3 m at a comfortable pace, turn
around and walk back to the chair, and sit down again.21 The10-m
walk test was conducted to assess the ambulation ability of older
adults. We used 14 m and 2 m for acceleration and deceleration, respectively. The evaluator recorded the timing at the middle of 10 m
as the participant walked at their usual walking speed.22 The participants’ flexibility was assessed using the sit-to-reach test. Participants

53

in a sitting position, with their knees straight and bilateral hands
clasped, reached forward as far as possible to target the feet. The
distance was measured in centimeters on a scale according to how
far the participants could reach with their fingertips.23 All the items
were tested two times and the average was recorded.
To record the adherence in the study, we adopted the common
measures of adherence based on the percentage of attended sessions for the participants relative to the total number of the sessions
held by the CCS in one year.13–16 One community volunteer in the
CCS had every participant register their name at the prepared document log before each session. Participants had to finish the half-day
course; their attendance was then recorded. A researcher visited the
CCS every month to collect the document log and attendance data.
Regarding the status of adherence for all participants after one year,
we adopted the previous studies with mean long-term (³ 1 year) adherence rates of 70% for a group-based exercise program as our
adherence cut-off.13–16 Those with an adherence rate of 70% or
more were categorized into the high adherence group (HG); otherwise, they were included in the low adherence group (LG). All participants received and signed the consent form approved by the
Research Ethics Committee of Hualien Tzu Chi Hospital, Buddhist Tzu
Chi Medical Foundation.

2.1. Statistical analysis
We used descriptive analyses to perform the baseline characteristics of the entire sample. Prior to our data further analysis using
Kolmogorov-Smirnov test was conducted for data normality. Pearson
correlation was used to calculate the correlation of the adherence
and change of each physical performance test at baseline and after
one year. The change of all physical performance at pre- and posttests was calculated by the pair t test for parametric data. Between
the HG and LG, the basic characteristics, physical performance at
baseline, and the change of all physical performance tests at pre and
post one year were calculated by independent t (normality data) or
Mann-Whitney U (non-normality data) tests, and chi-square or
Fisher’s exact tests for categorical data. All statistical analyses were
performed using PASW Statistics 18 (SPSS Inc., Chicago, IL). Statistical
significance was assumed for p £ 0.05.

3. Results
Fifty-nine participants matched the inclusion criteria, of which
56 completed both pre- and post-data. Three were dropped as they
could not be contacted at post-test because they had moved out,
shifted to nursing homes, or died. Figure 1 shows the disposition of
the participants during the study period. None of the older adults
reported adverse events related to the program during the study
period. The baseline data of the three dropped participants were not
significantly different from the remaining participants. The reasons
for low adherence were hospitalization, travel, moving out, etc. The
baseline characteristics and the median attendance rates of 71%
(average 68.9%) for all participants in one year are presented in Table
1. All physical performance at pre- and post-test and its gain among
all participants are demonstrated in Table 2, which presents significant improvements in most physical measures except OLS and flexibility. The adherence was significantly related to the gains in physical
performance tests among the participants, as shown in Table 3. As
per the 70% attendance cut-off, 28 participants were categorized
into the LG (median, 50%) and 28 into the HG (median, 83%). The
comparison of all physical tests at baseline between the two groups
is demonstrated in Table 4. The HG gained significant improvements
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in the physical mobility, balance, and gait speed compared to the LG,
as shown in Table 5.

Despite the lack of a control group, we reasonably assume the
reliability of the observed effects. Auyeung et al.24 reported an ageassociated decline of gait speed by 0.022 m/s/year among commu-

4. Discussion
This study first demonstrated that following one year, the community older adults could show a significant improvement in the
physical mobility after participating in CCS activities led by the
trained local community volunteers, and the mean adherence was
68.9%. Second, there is a relationship between the physical mobility
gains and attendance, and the LG and HG have different physical
performance changes after participating in one-year CCS activities.

Table 2
The physical performance measures of all participants at pre- and post-test
and mean differences of pre- and post-test (n = 56).
†

Pretest

Variables at baseline

Posttest

09.34 ± 2.28 09.86 ± 2.44
16.24 ± 5.89 17.31 ± 5.18
13.03 ± 5.07 12.57 ± 5.11
12.52 ± 4.33 11.80 ± 5.23
07.17 ± 8.35 08.03 ± 9.21
-0-1.77 ± 11.66 -0-0.65 ± 11.83

SPPB (0–12, score)
FR (cm)
TUG (s)
10 meters (s)
OLS (s)
Sit-to-reach (cm)

Mean dif

p value

0.52 ± 1.32
1.07 ± 3.22
-0.45 ± 1.24-0.72 ± 2.540.86 ± 4.45
1.11 ± 5.62

< 0.01*
< 0.02*
< 0.01*
< 0.04*
< 0.15*
< 0.14*

Variables presented as mean ± standard deviation. * p < 0.05.
Abbreviation: FR, functional reach; n, number of participants; OLS, one leg
standing; SPPB, short physical performance battery; TUG, timed up and go
test.

†

Table 3
The correlation between adherence and changes of pre-posttest in all
physical performance measures.
N = 56

SPPB

FR

TUG

10 meters
Sit-to-reach
OLS
flexibility
(s)

†

Correlation coefficient 0.35* 0.28* -0.71
-0.62 0.30*
p value
0.01* 0.04* < 0.01* < 0.01* 0.02*

0.16
0.25

†

Data presented as Pearson correlation coefficient. * p < 0.05.
Abbreviation: FR, functional reach; N, number of participants; OLS, one leg
standing; SPPB, short physical performance battery; TUG, timed up and go
test.
Table 4
The physical performance measures of high and low attendance participants
at baseline (n = 56).
†

Variables at baseline
SPPB (0–12, score)
FR (cm)
TUG (s)
10 m-time (s)
OLS (s)
Sit-to-reach (cm)

HG (n = 28)

LG (n = 28)

p value

09.54 ± 1.86
16.00 ± 6.32
13.00 ± 5.26
12.25 ± 3.87
07.26 ± 8.72
-0-2.04 ± 12.85

09.14 ± 2.66
16.48 ± 5.54
13.05 ± 4.96
12.79 ± 4.80
07.07 ± 8.12
-0-1.50 ± 10.57

0.52
0.76
0.97
0.65
0.93
0.87

Variables presented as mean ± standard deviation.
Abbreviation: FR, functional reach; HG, high adherence group; LG, low
adherence group; n, number of participants; OLS, one leg standing; SPPB,
short physical performance battery; TUG, timed up and go test.

†

Figure 1. Flowchart for the disposition of the participating communitydwelling older adults.

Table 1
The socio-demographic characteristics and adherence between the high and low adherence groups.
Characteristics of study participants

All (n = 56)

HG (n = 28)

LG (n = 28)

p value

Age (years), mean ± SD
2
Body mass index (kg/m ), mean ± SD
Female population, n (%)
Education, n (%)
No education
Elementary
High school (or above)
Comorbid conditions, n (%)
HTN
DM
HD
Arthritis
Stroke
Adherence (%), med (IQR 1, 3)

76.52 ± 6.54
25.17 ± 3.58
44 (78.6)

75.75 ± 5.83
24.48 ± 3.02
21 (75)0.

77.29 ± 7.21
25.85 ± 4.00
23 (82.1)

0.39
0.15
0.51
0.38

17 (30.4)
33 (58.9)
06 (10.7)

11 (39.3)
13 (46.4)
04 (14.3)

07 (25.0)
19 (67.9)
2 (7.2)

31 (55.4)
11 (19.6)
06 (10.7)
24 (42.9)
4 (7.1)
71 (50, 83)

13 (46.4)
05 (17.9)
2 (7.1)
09 (32.1)
03 (10.7)
83 (79, 92)

18 (64.3)
06 (21.4)
04 (14.3)
15 (53.6)
1 (3.6)
50 (42, 62)

0.18
0.74
0.39
0.11
0.30
*< 0.01* <

The p values were computed by independent t (normality data), Mann-Whitney U (non-normality data), or chi-square (categorical data) tests. * p < 0.05.
Abbreviations: DM, diabetes mellitus; HD, heart disease; HG, high adherence group; HTN, hypertension; IQR, inter-quartile range; LG, low adherence group;
med, median; n, number of participants; SD, standard deviation.
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Table 5
Physical performance measures at pre- and post-test changes between low
and high adherence groups.
†

Pre-post change of variables

HG (n = 28)

LG (n = 28)

p value

SPPB
FR (cm)
TUG (s)
10m walk (s)
OLS (s)
Sit-to-reach (cm)

0.82 ± 1.31
2.11 ± 3.37
-1.39 ± 0.70-1.86 ± 1.932.13 ± 4.42
1.71 ± 6.67

0.21 ± 1.29
0.04 ± 2.75
0.49 ± 0.90
0.42 ± 2.61
-0.41 ± 4.190.51 ± 4.38

< 0.09*
< 0.01*
< 0.01*
< 0.01*
< 0.03*
< 0.43*

Variables presented as mean ± standard deviation. * p < 0.05.
Abbreviation: FR, functional reach; HG, high adherence group; LG, low
adherence group; n, number of participants; OLS, one leg standing; SPPB,
short physical performance battery; TUG, timed up and go test.

†

nity-dwelling older Chinese, contrasting to the gain by 0.072 m/s
after one year in this study. Also, our participants demonstrated
mean difference improvements in SPPB (0.52 point) and gait speed
(0.072 m/s) at 1-year reassessment, both of which exceed the small
meaningful change of SPPB (0.5 point) and gait speed (0.05 m/s) reported by Perera et al.19
In addition, we believe the following determinants contribute
to the improvements in physical performance of these participants
following one year. First, the program design consisted of health
promotion exercises, recreational activities, handcrafts, etc., which
motivated the participants to take part in community physical activity rather than staying home watching TV. Second, the dosage of
physical activity, each for nearly 90 minutes and accumulating to
over 150 minutes weekly, matches the recommendation by ACSM
for the elderly;12 continuing this routine for one year might have
caused physical performance progress.9–12 Chase et al. demonstrated that a longer duration of intervention sessions was also associated with larger intervention effects.10 Third, the median adherence
of 71% (average 68.9%) in the study is close to the mean value of
community-based group exercises for a long-term period in two
systematic reviews by van der Bij et al. and Farrance et al., which
might have improved physical performance.14,16 We also found that
the adherence was related to the gains in most physical performance
measures among the participants. Finally, the trained local community volunteers played an important role in leading and disseminating the programs. Buman et al. indicated that using peer volunteers
as delivery agents may enhance the long-term maintenance of physical activity gains for older adults.25
With societies facing increased population aging, how to maintain a lifelong physical activity for the community older adults is a
recognized area of concern. Developing an ideal strategy and ensuring cost effectiveness in physical activity programs have been a significant concern in most advanced countries. Therefore, various
types of physical activities or exercise programs as a communitybased service model, tailored according to different cultural backgrounds and lifestyles from different countries, were initiated and
implemented by the public health officials and policymakers.2–7
The CCS program is currently being translated into communitybased settings by the Taiwanese government to implement community eldercare and aging strategies in place.5,6 Different from other
national programs in previous studies, such as EnhanceâFitness2,11
and the Geriatric Multidisciplinary strategy for the Good Care of the
Elderly (GeMS-project),14 the CCS program model, led by the trained
volunteers, focuses on an exercise component for 1–1.5 hours and
provides a multidimensional service for community older adults in
half a day. The content of the program includes elderly basic care,
blood pressure and body temperature measurement, consultation,
public or health information delivering or speech, group-based exer-

cises, recreational or handcraft activities, etc. This type of service
program, like a kindergarten for children living nearby to get into
school, provides the local community older adults with a half daycare service and the trained volunteers are seemingly their “teachers.”
Compared to the previous studies having more reliance on the
trained professional staff, this study investigated the effects of physical performance and adherence among the community older
adults regularly participating in the CCS program led by only the
trained local community volunteers. From a practical long-lasting
perspective and the limited health professional resources, it could be
meaningful to implement and disseminate the community groupbased physical activities by local community volunteers. Layne et al.
showed that promoting community-based strength training programs for older adults became feasible and practicable through leadership training involving peers as well as health and fitness professionals.26 Peer volunteers represent a potentially lower cost alternative to trained professional staff, in view of increasing the likelihood
of dissemination into community settings.25–27
The CCS program was convenient, accessible, and involved no
transportation; even when most older adults walked or rode a bike
to participate, the mean adherence for one year was near 70% in this
study. Compared to previous studies, the long-term adherence of
our participants is close to that investigated by Farrance et al. and
Killingback et al.,16,17 a little higher than those of some previous
studies,13–15 and lower than that of Liang et al.7 We thought that
most of the participants were either neighbors or lived near the
“community stations”; they already knew each other and got together to participate in the “class activity.”5–7 This condition could
support, to some extent, social connectedness, which could bring
neighborhood relationships closer and promote attendance.13,16,17
Different from Liang et al.’s study, continuous health professional
involvement in the CCS program could be the major difference.7
This study showed a significant relationship between the adherence and gains in most physical mobility activities after one year
among the participants. However, we did not find any significant
improvement in the LG, rather little regress was witnessed in some
physical performance measures. In contrast, the HG showed significant progress in most physical performance measures. This result
supports the previous studies indicating that community older adults,
only if there is a 70% attendance rate or above while partaking in
community group-based physical activity for a longer period, could
achieve the apparent progress in physical mobility.14,16 However, different from previous studies conducted by the health professionals
or exercise instructor, the CCS program in the study was offered only
by the local community volunteers.

4.1. Limitations
First, although our participants showed significant improvement in most performance tests following one year in the study, it
should be interpreted with caution due to having no control group.
Further, these participants, recruited from only Hualien County are
not representative of all community older adults currently participating in the CCS program in Taiwan. Perhaps, our results can be further validated by a larger scale study. Second, many factors might
have affected the participation rate, including personal factors, nutritional status, medications, depression, mental well-being, fatigue,
loneliness, living or marital status, etc.,13–19 and whether these factors affected older adults in the LG need further investigation. Third,
we did not record the physical activity level during, and describe participation in other exercises among the participants prior to the CCS
activity, which could bias the physical outcomes between the HG and
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LG. Lastly, the progression of health promotion exercises was not
individually adjusted by the trained volunteers, which might have
affected the possible further progress of physical performance among
these participants. These could be explained by our participants presenting lower gains, albeit significant, in physical improvements than
those by Liang et al.7

Acknowledgments
The authors would like to thank all the participants and community volunteers from the community care stations for their generous
help to participate in this study. This work was supported by the Tzu
Chi General Hospital through grant TCRD 107-06 Research Plan.

Disclosure statement
The authors declare no conflict of interest.

References
1. United Nations, Department of Economic and Social Affairs, Population
Division. World Population Ageing 2017 (ST/ESA/SER.A/408). New York, USA:
United Nations; 2017. Available at https://www.un.org/en/development/
desa/population/publications/pdf/ageing/WPA2017_Report.pdf. Accessed January 7, 2021.
2. Towne SD Jr, Smith ML, Ahn S, et al. National dissemination of multiple
evidence-based disease prevention programs: reach to vulnerable older
adults. Front Public Health. 2015;2:156.
3. Hatano Y, Matsumoto M, Okita M, et al. The vanguard of communitybased integrated care in Japan: the effect of a rural town on national
policy. Int J Integr Care. 2017;17:2.
4. Lee T. Community-based home healthcare project for Korean older adults.
Osong Public Health Res Perspect. 2013;4:233–239.
5. Social and Family Affairs Administration, Ministry of Health and Welfare.
Senior Welfare. Taipei, Taiwan: Social and Family Affairs Administration,
Ministry of Health and Welfare; 2015. Available at https://www.sfaa.
gov.tw/SFAA/Eng/Pages/VDetail.aspx?nodeid=234&pid=3791. Accessed
January 7, 2021.
6. Lin YY, Huang CS. Aging in Taiwan: building a society for active aging and
aging in place. Gerontologist. 2016;56:176–183.
7. Liang CC, Change QX, Hung YC, et al. Effects of a community care station
program with structured exercise intervention on physical performance
and balance in community-dwelling older adults: A prospective 2-year
observational study. J Aging Phys Act. 2017;25:596–603.
8. Chan SY, Kuo CC, Chen KM, et al. Health promotion outcomes of a newly
developed elastic band exercise program for older adults in the community: A pilot test. J Nurs Res. 2016;24:137–144.
9. Sousa N, Mendes R, Abrantes C, et al. Effectiveness of combined exercise
training to improve functional fitness in older adults: A randomized controlled trial. Geriatr Gerontol Int. 2014;14:892–898.
10. Chase JD, Phillips LJ, Brown M. Physical activity intervention effects on
physical function among community-dwelling older adults: a systematic

review and meta-analysis. J Aging Phys Act. 2017;25:149–170.
11. Petrescu-Prahova MG, Eagen TJ, Fishleder SL, et al. EnhanceâFitness dissemination and implementation: 2010-2015: a scoping review. Am J Prev
Med. 2017;52(Suppl 3):S295–S299.
12. American College of Sports Medicine, Whaley M, Brubaker P, et al. ACSM’s
Guidelines for Exercise Testing and Prescription. 7th ed. Philadelphia,
USA: Lippincott Williams & Wilkins; 2006.
13. Aartolahti E, Tolppanen AM, Lönnroos E, et al. Health condition and physical function as predictors of adherence in long-term strength and balance training among community-dwelling older adults. Arch Gerontol
Geriatr. 2015;61:452–457.
14. Van der Bij AK, Laurant MG, Wensing M. Effectiveness of physical activity
interventions for older adults: a review. Am J Prev Med. 2002;22:120–
133.
15. Fielding RA, Katula J, Miller ME, et al. Activity adherence and physical
function in older adults with functional limitations. Med Sci Sports Exerc.
2007;39:1997–2004.
16. Farrance C, Tsofliou F, Clark C. Adherence to community based group exercise interventions for older people: A mixed-methods systematic review. Prev Med. 2016;87:155–166.
17. Killingback C, Tsofliou F, Clark C. Older people’s adherence to community-based group exercise programmes: a multiple-case study. BMC Public Health. 2017;17:115.
18. Borde R, Hortobágyi T, Granacher U. Dose-response relationships of resistance training in healthy old adults: a systematic review and metaanalysis. Sports Med. 2015;45:1693–1720.
19. Perera S, Mody SH, Woodman RC, et al. Meaningful change and responsiveness in common physical performance measures in older adults. J Am
Geriatr Soc. 2006;54:743–749.
20. Duncan PW, Weiner DK, Chandler J, et al. Functional reach: a new clinical
measure of balance. J Gerontol. 1990;45:M192–M197.
21. Lin MR, Hwang HF, Hu MH, et al. Psychometric comparisons of the timed
upand go, one-leg stand, functional reach, and Tinetti balance measures
in community-dwelling older people. J Am Geriatr Soc. 2004;52:1343–
1348.
22. Zhao Y, Wu T, Wei Y. Effects of starting position, distance and ending point
in a walking speed test among older adults. Geriatr Gerontol Int. 2020;
20:680–684.
23. Jones CJ, Rikli RE, Max J, et al. The reliability and validity of a chair sitand-reach test as a measure of hamstring flexibility in older adults. Res Q
Exerc Sport. 1998;69:338–343.
24. Auyeung TW, Lee SW, Leung J, et al. Age-associated decline of muscle
mass, grip strength and gait speed: a 4-year longitudinal study of 3018
community-dwelling older Chinese. Geriatr Gerontol Int. 2014;14(Suppl
1):76–84.
25. Buman MP, Giacobbi PR Jr, Dzierzewski JM, et al. Peer volunteers improve
long-term maintenance of physical activity with older adults: a randomized controlled trial. J Phys Act Health. 2011;8(Suppl 2):S257–S266.
26. Layne JE, Sampson SE, Mallio CJ, et al. Successful dissemination of a
community-based strength training program for older adults by peer
and professional leaders: the people exercising program. J Am Geriatr
Soc. 2008;56:2323–2329.
27. Ginis KA, Nigg CR, Smith AL. Peer-delivered physical activity interventions: an overlooked opportunity for physical activity promotion. Transl
Behav Med. 2013;3:434–443.

