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This study determined the effectiveness of a 3-month group-based mul-
ticomponent exercise program in the mobility, balance confidence, and 
muscle performance of older adults. A total of 40 participants (mean 
age= 70.60± 6.25 years completed pre- and posttest clinical intervention 
measures of mobility using the Timed Up and Go (TUG) test, balance 
confidence using the Activities-specific Balance Confidence scale, up-
per limb strength (handgrip dynamometer), and lower limb function  
(30-sec chair rise test). Data were analyzed using paired t-test and 
based on TUG criteria for risk of fall (low- and high-risk groups). Signifi-
cant improvements were found in all measures (All P< 0.05) following 
the 3-month program. Measures according to the risk of fall categories 

were also significantly improved (P< 0.01), except the left handgrip 
strength (P> 0.05). The low-risk group showed a higher improvement in 
mobility (14.87% vs. 11.74%), balance confidence (34.21% vs. 26.08%), 
and lower limb function (96.87% vs. 21.20%) but was not significantly 
different from the high-risk group (P> 0.05). A group-based multicompo-
nent exercise program benefited the physical functions of older adults 
at low- or high risk of falls.

Keywords: Balance function, Older adults, Falls, Multicomponent exer-
cise, Physical performance

INTRODUCTION

A fall, which is defined as an event resulting in a person coming 
to rest inadvertently on the ground or floor or other low level (World 
Health Organization, 2021), is a major and serious health issue 
among the older adults. Each year, at least one third of individuals 
over the age of 65 years living in communities experience falls, 
and this proportion increases as age advances (Gamage et al., 2019). 
The study of Motalebi et al. (2018) on community-dwelling older 
adults in Malaysia revealed that 18.6% of such individuals had a 
history of falls associated with advanced age, especially those aged 
75–84 years and ≥85 years and women. Older adults who experi-
ence recurrent falls demonstrate significantly reduced lower ex-
tremity strength, dynamic balance, endurance, balance confidence 

in daily activities, and physical activity levels (Samah et al., 2018). 
Thus, to prevent fall incidences and optimize their daily function-
ing, older individuals require effective intervention.

Previous studies suggested that exercise training is the single 
most effective intervention for improving balance performance 
and other fall-related physical functions among older adults (Aviles 
et al., 2019; Halvarsson et al., 2015; Sherrington et al., 2019; Yang 
et al., 2018). Exercise training for older adults should be adequate-
ly long and specifically designed based on individual needs. Long-
term training may increase muscle activation and improve coordi-
nation through neural adaptation within the central nervous (Krause 
et al., 2018) or neuromuscular system, which is responsible for co-
ordinating balance performance (Behrens et al., 2017). However, 
no specific fall prevention program for older adults exists (Shum-
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way-Cook et al., 2007; Thompson et al., 2019). Thus, to minimize 
fall risk, development of a multicomponent exercise training pro-
gram may be the best approach, as such a program combines sev-
eral types of exercises, such as strengthening, aerobic, balance, and 
flexibility exercises. The incorporation of strengthening exercises 
in a balance training program can increase gait velocity and bal-
ance confidence in participants after completing a 5-week training 
routine (Gillespie et al., 2009). Accordingly, strengthening lower 
extremities may accelerate the movement of fast-twitch and large 
muscle fibers, thereby enhancing muscle coordination and the neu-
romuscular system and leading to improved static and dynamic 
balance (Paterno et al., 2004).

The purpose of this pretest–posttest intervention study is to de-
termine the effectiveness of a 3-month group-based multicompo-
nent exercise program conducted at a senior citizen center in Cheras, 
Malaysia, in improving balance and muscle functions in commu-
nity-dwelling older adults. Specifically, the objectives of this study 
are (a) to examine the effects of the exercise program on mobility, 
balance confidence, upper limb strength, and lower limb muscle 
functions and (b) to compare the effects of the exercise program 
on mobility, balance confidence, and muscle functions between 
older adults with high and low fall risk.

MATERIALS AND METHODS

This study analyzed data from a pretest–posttest intervention 
community exercise program conducted at a senior citizen center 
in Cheras, Malaysia, from November 2019 to February 2020. The 
center provides a venue for community outreach services for older 
adults by various government agencies and nongovernment orga-
nizations. As this center provides a voluntary community service, 
the number of participants in the study was based on availability. 
A total of 40 participants completed the 3-month exercise program. 
The participants who were included in the analysis were registered 
at the senior citizen center in Cheras, Malaysia. This study included 
male and female individuals between the ages of 60 and 83 years 
who completed the three-month program (2–5 sessions a week). 
In the implementation of the program, older adults diagnosed with 
a chronic medical illness, such as neurological impairment or car-
diac problems, were restricted from participating in the group-
based training. The center’s common practice for older adults with 
chronic diseases participating in the program is the individual ap-
proach. Permission to obtain data was given by the director of the 
center, and the study protocol was approved by the Research Eth-
ics Committee of a university (approval number: REC/05/2021 

[UG/MR/437]).

Instrumentation
Demographic data

Demographic data such as age (years), ethnicity (Malay/Chinese/ 
Indian), gender, employment status (working/retired), medical 
illness (e.g., hypertension and/or diabetes mellitus), and body mass 
index (BMI) were obtained from the personal file of each partici-
pant.

The exercise program outcomes measured before and after 3 months 
included mobility (balance performance), balance confidence, and 
muscle performance (handgrip strength and lower limb functions).

Mobility
Mobility or balance performance was measured using the Timed 

Up and Go (TUG) test, which aims to determine balance and 
mobility control during dynamic movement (Sousa and Sampaio, 
2005). The TUG test measures the amount of time (in seconds) it 
takes for a participant to start to stand up from a standard arm-
chair (with a seat height of approximately 46 cm or 18 in and an 
arm height of 65 cm or 25.60 in); walk a distance of 3 m (approx-
imately 118 in or 10 feet); change direction at the end of the 3-m 
walk, marked by a cone (turn); head back to the chair; and sit down. 
After a demonstration by the physiotherapist, the participants were 
allowed one practice trial. The time it took to complete one attempt 
was recorded using a second-hand digital watch. The cutoff value 
for high fall risk is >13 sec (Belza et al., 2006).

Balance confidence
Balance confidence was assessed using the Activities-specific 

Balance Confidence (ABC) scale. The ABC scale comprises a series 
of questions assessing subjective fear of falling based on 16 items 
rated on a scale of 0 to 100, reflecting balance confidence to per-
form certain activities (Nilsagård et al., 2012). For each question, 
the participants were required to indicate their level of confidence 
in doing a task without losing their balance or stability by choos-
ing one percentage point from the 0%–100% scale. If they did 
not engage in a certain activity, they were instructed to imagine 
how relaxed they would be if they engaged in the exercise. If they 
typically used a walking aid or relied on others for support during 
training, they were asked to indicate their level of confidence in 
participating in the exercise with the use of such supports. A score 
of <67% indicated high fall risk. Several studies reported that the 
ABC scale demonstrates satisfactory validity and reliability for 
older adults (Liao et al., 2017) and individuals who suffered from 
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a stroke (Tsekoura et al., 2018), while others reported that the ABC 
scale is the most accurate measure for identifying individuals at 
risk for multiple falls (Moiz et al., 2017).

Muscle performance
Handgrip strength was measured to represent upper limb mus-

cle strength. A hand dynamometer was used in this study (Lafay-
ette Instrument J00105 Jamar hydraulic hand dynamometer), 
which is a gold standard tool for handgrip strength assessment, 
with excellent validity and reliability in clinical and research set-
tings (Guderian et al., 2013). The participants, in a sitting posi-
tion, were asked to hold the dynamometer in their hand at the 
second bar, with adducted shoulders, elbow flexed to 90 degrees, 
and forearm in a neutral position with slight wrist extension. The 
participants were instructed to use full isometric effort to squeeze 
the dynamometer and sustain their grip for 2 to 5 sec. The physio-
therapist demonstrated the procedure, and the participants per-
formed three trials for each hand, with a 60-sec rest interval be-
tween trials. The average of the three trials was recorded as the fi-
nal score. The cutoff point for handgrip strength is 28 kg for men 

and 16 kg for women (Yoo et al., 2017).
The 30-sec chair stand test was used to measure lower limb func-

tions (Jones et al., 1999; Nilsagård et al., 2012). For the test, the 
participants were instructed to sit on a secure straight-backed chair 
(with a height of approximately 17 in) with their arms folded over 
their chest. Next, the participants were instructed to rise to their 
full height then return to a sitting position, and repeat the move-
ment as many times as possible within 30 sec. The participants 
completed a practice trial of two repetitions following the physio-
therapist’s demonstration, followed by one 30-sec test trial. The 
number of stand-sit exercises performed within 30 sec was record-
ed as the final score.

Exercise program
The training program designed for the participants included 

multicomponent exercises, that is, a combination of strength, aer-
obic, balance, and flexibility exercises. Several studies found that 
multicomponent exercises are safe and effective for older individu-
als living in a community (Gonçalves et al., 2021; Suzuki et al., 
2013) or institution (Justine and Hamid, 2010). Table 1 summa-

Table 1. The exercise program

Exercise component Movement

Warm-up
Duration:10 min
Aerobic exercise
Frequency: 5 days/wk
Intensity: moderate: on a scale of 0–10 for physical exercise, 5–6 for aerobic exercise 

with moderate intensity, 7–8 for an aerobic workout with a strong intensity
Times: 30–60 min/session
Types: “Chairobic” exercises, brisk walk
Progression: increase distance of the walk

•	 �Begin with a breathing exercise
•	 �Active full range of motion movement: neck, shoulder, wrist, trunk, hip, knee, and 

ankle.
•	 �Marching in place, alternate toe touches to front, alternate heel touches, and  

alternate toe touches to sides, alternate heel touches to sides, alternate kicks,  
alternate

•	 �Knee lifts, and alternate double knee lifts, side toe tap, heel raise
•	 �All movements were incorporated with upper limb movement, such as clapping, 

elbow flexion and extension, and shoulder abduction/flexion/extension/cross  
adduction

Strengthening exercise
Frequency: 2 days/wk
Intensity: moderate: 5–6 for resistance with moderate intensity.
Times: 8 resistance exercise 1–3 set 10 repetition each set
Types: elastic band exercise in sitting and standing
Progression: increase number of sets

•	 �Sitting: shoulder flexion, abduction, adduction, internal rotation, external rotation, 
biceps curl, and arm horizontal abduction with an elastic band (upper limb) double 
hip abduction and flexion with an elastic band tied at mid-thigh (lower limb)

•	 �Standing holding a chair and performing plantar flexion, knee flexion, hip flexion, 
knee extension, squatting, hip extension, and side leg raise; sitting to standing 
elastic band at mid-thigh hip flexion, extension, abduction (lower limb)

Flexibility exercise
Frequency: 2 days/wk
Intensity: moderate
Times 10 min with 15-sec hold static stretching
Types: general upper and lower limb

•	 �Shoulder flexion with arm touching the arm: hand pushing up
•	 �Hamstring stretch: knee extension with hands trying to reach toes
•	 �Trunk side bending, calves stretch, and shoulder retraction
•	 �Sitting: wrist flexor and extensor stretch, double hip abduction
•	 �Neck side flexion, neck extension, and neck rotation to the left and right

Balance exercise
Frequency: 2 days/wk
Intensity: moderate
Times: 10-min static and dynamic balance
Types: static and dynamic

•	 �Standing: lifting leg forward, backward, sideways, tandem walking forward and 
backward. Taping balloon in standing

•	 �Open eyes and close eyes.

Cool-down session
Duration: 10 min 

•	 �Range of motion exercises for the neck, shoulder, wrist, trunk, hip, knee, and ankle
•	 �Exercise is ended with a breathing exercise
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rizes the exercise training program implemented for the partici-
pants.

Data analysis
Data from the assessment forms were processed and analyzed 

using IBM SPSS Statistics ver. 20.0 (IBM Co., Armonk, NY, USA). 
The participants’ characteristics were described using frequencies, 
percentages, means, and standard deviations. The Shapiro–Wilk 
test indicated that the pre- and posttest data were normally dis-
tributed, thus, the paired sample t-test was used to determine the 
significance differences in the outcomes for the one-group compar-
ison. The 50th percentile (13 sec) of the TUG test score was used 
as the cutoff point to divide the participants into low and high fall 
risk categories. The participants who scored <13 sec were classi-
fied under the low-risk category, whereas those who scored 13 sec 
or above were classified under the high-risk category. The compar-
ison within-group for each measure was analyzed using the Wil-
coxon sign-ranked test, while, the Mann–Whitney U-test was used 
to compare differences between groups. The differences in the per-
centage of changes (pre- and postintervention) were calculated ac-
cording to the following formula: (posttest mean value-pretest 
mean value/pretest mean value×100), for each fall risk category 
and presented in a table. Significance level was set at P<0.05.

RESULTS

A total of 40 participants were included in the analysis. The char-
acteristics of the participants are presented in Table 2. The mean 
age of the participants was 70.60±6.25 years. The majority of the 
participants were female, between the ages of 67 and 75 years, had 
a normal BMI, Chinese, retired, had hypertension, and had high 
risk for falls.

Table 3 shows the results of the pretest and posttest based on the 
paired t-test. The results revealed a significant improvement in 

mobility (P<0.001), balance confidence (P<0.001), left (P=0.035), 
and right (P<0.001) upper limb strength, and lower limb func-
tions (P<0.001) in all the participants.

Table 4 reports the ddifferences for within and between groups 
and the percentage of change of each variable. The low-risk group 
(vs. high-risk group) showed a higher improvement in mobility 

Table 2. Characteristics of participants (N= 40)

Variable No. (%) Mean± SD (range)

Gender -
   Male 10 (25)
   Female 30 (75)
Age (yr) 70.60± 6.25 (60–83)
   60–66 11 (35)
   67–75 18 (45)
   ≥ 76 12 (20)
Body mass index (kg/m2) 24.15± 1.76 (21–28)
   Normal (21–24) 28 (70)
   Overweight (25–28) 12 (30)
Ethnicity
   Malay 15 (37.50)
   Chinese 24 (60)
   Indian 1 (2.5)
Occupation
   Retired 36 (90)
   Working 4 (10)
Hypertension
   Yes 24 (60)
   No 16 (40)
Diabetes mellitus
   Yes 14 (35)
   No 26 (65)
Risk of falls (based on TUG) 14.74± 3.94 (8–27)
 Low risk (≤ 13 sec) 19 (47.50)
   High risk (> 13 sec) 21 (52.50)

SD, standard deviation; TUG, Timed Up and Go test.

Table 3. Pretest-posttest analysis using paired t-test (N= 40)

Variable Pretest Posttest % Change 95% CI t df P-value

Mobility (TUG) 14.74± 3.94 12.84± 3.66 12.89 1.56–2.23 11.46 0.001**
Balance confidence (ABC scale) 7.05± 0.88 8.05± 0.85 14.18 -1.10 to -0.90 -19.75 0.001**
Left upper limb strength (handgrip) 19.95± 4.70 20.85± 5.18 4.51 -1.73 to -0.07 -2.19 0.035*
Right upper limb strength (handgrip) 22.48± 5.48 23.78± 5.73 5.78 -1.84 to 0.76 -4.89 0.001*
Lower limb function (30 CRT) 9.03± 2.47 10.48± 2.41 16.06 -1.86 to -1.04 -7.16 0.001*

Values are presented as mean± standard deviation.
CI, confidence interval; df, degrees of freedom; TUG, Timed Up and Go test; ABC, Activities-specific Balance Confidence; 30 CRT, 30-seond chair rise test.
*P< 0.05 and **P<0.01, significant difference at based on paired t-test.



https://www.e-jer.org    251https://doi.org/10.12965/jer.2142412.206

Nor R, et al.  •  A 3-month exercise program for older adults

(14.87% vs. 11.74%), balance confidence (34.21% vs. 26.08%), 
and lower limb functions (96.87% vs. 21.20%), whereas the high-
risk group (vs. low-risk group) showed a higher improvement in 
left (6.65% vs. 2.10%) and right (5.85% vs. 5.77%) upper limb 
strength. All comparisons within-group were significantly differ-
ent (all P<0.05) except for the left handgrip in the low-risk group. 
The results of the comparisons between groups indicated no sig-
nificant different (all P>0.05) for all measures.

DISCUSSION

Generally, the program was deemed beneficial in improving the 
physical functions of the participants. The findings of this study 
may support the need of older adults residing in a community to 
be involved in activities organized by a senior center as part of the 
government’s efforts to promote active aging in the community.

The findings also provided preliminary data showing that a su-
pervised group-based exercise program was safe and potentially 
influential, as no adverse events among the participants were re-
ported. A previous study on group-based activity and home-based 
exercise revealed that 15 of the 17 variables improved after a  
12-week intervention and suggested that such types of programs 
may provide positive feedback and be economical for older adults 
(Tsekoura et al., 2018). Furthermore, a center-based program could 
inspire participants effectively through excellent supervision, as 
instructors’ encouragement and input will allow learners to evalu-
ate their development, which may serve as a motivational enhancer 
(Farrance et al., 2016). Moreover, a group-based program was re-
ported to promote group adhesion and enhance psychological 
wellbeing and socialization (Kanamori et al., 2015; Mehra et al., 
2016).

The data analyzed in this study were obtained from the partici-

pants after their completion of the 12-week training program, which 
is an ideal duration for observing physiological improvements. A 
previous study conducted for 12 weeks revealed improvements in 
muscle power, speed, and agility as well as in glucose, insulin, to-
tal cholesterol, triglyceride, vitamin D3, and C-reactive protein 
levels in older patients in long-term healthcare facilities who suf-
fered from a frailty disorder (Ferreira et al., 2018). Another study 
showed that a 12-week resistance exercise program can positively 
impact cellular senescence and improve mitochondrial-drying 
protein deficiency and enzyme-related protein levels (Hooshmand- 
Moghadam et al., 2020), which may explain improvements in 
muscle strength and functions.

In this current study, 22 participants were categorized as high 
risk for falls, as their TUG score was >13 sec, whereas 18 partici-
pants were categorized as low risk for falls (<13 sec). Hence, fur-
ther analyses were conducted to compare the improvements be-
tween the two fall risk groups.

The analysis showed a significant improvement in mobility of 
12.89% (P<0.01) for all the participants following their comple-
tion of the program. The findings supported those of previous stud-
ies showing that an exercise program consisting of balanced com-
ponents and different types of exercises, such as strengthening 
(Hallage et al., 2010; Krause et al., 2018) and step-aerobic exer-
cises, can improve dynamic balance (Hallage et al., 2010; Seguin 
et al., 2012). Furthermore, exercise prescriptions, as employed in 
this current program following the recommendation of the Amer-
ican College of Sports Medicine (Nelson et al., 2007), should in-
clude strength, balance, aerobic, and flexibility training.

The analysis on mobility based on fall risk showed that improve-
ment was higher in the low-risk group (14.87%) compared with 
the low-risk group (11.74%). Older adults with low fall risk may 
have satisfactory mobility, whereas those categorized as high risk 

Table 4. Differences (post-pre intervention) for within and between groups

Variable
High risk (n= 21) Low risk (n= 19) Between-group 

differences P-valuePretest Posttest % Δ (P-value) Pretest Posttest % Δ (P-value)

Mobility 17.12± 3.73 15.11± 3.23 11.74 (0.001*) 11.83± 1.46 10.07± 1.74 14.87 (0.001*) 0.104
Balance confidence 3.45± 0.80 2.55± 0.74 26.08 (0.001*) 2.28± 0.46 1.50± 0.51 34.21 (0.001*) 0.263
Left handgrip strength 19.09± 4.13 20.36± 4.56 6.65 (0.002*) 21.00± 5.24 21.44± 5.93 2.10 (0.151*) 0.246
Right handgrip strength 21.86± 5.09 23.14±  .37 5.85 (0.005*) 23.22± 5.99 24.56± 6.20 5.77 (0.010*) 0.494
Lower limb function 7.50± 1.71 9.09± 2.04 21.20 (0.001*) 10.89± 1.94 21.44± 5.93 96.87 (0.002*) 0.198

Values are presented as mean± standard deviation.
The within-group differences were analyzed using the Wilcoxon-signed rank test. The percentage differences in each variable (pre- and postintervention) were calculated ac-
cording to the following formula: (posttest mean value-pretest mean value/pretest mean value)× 100. The between-group differences were examined using the Mann–Whit-
ney U-test.
*P<0.05, significant difference.
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for falls may be frail, as indicated by their low lower limb function 
score and considerable time to complete the TUG test at the be-
ginning of the program. A previous study emphasized that poor 
balance in frail older individuals is associated with fear of falling 
(Kumar et al., 2008), whereas intrinsic factors such as medical ill-
ness, medication, balance, and gait problems can also reduce bal-
ance performance (Gamage et al., 2019).

A previous study found that fear of falling may lead to reduced 
balance confidence and suggested that people with diminished 
confidence have deteriorated balance and fear that their balance 
will be further reduced (Ahn and Kim, 2015). Fear of falling is 
not necessarily present in older individuals with a history of falls 
and can be present in older individuals without such a history 
(Kumar et al., 2008). As hypothesized, after completing the exer-
cise program, the participants showed a significant improvement 
in their balance confidence signifying their level of fear of falling, 
as one of the outcome measures in this study, which is consistent 
with the findings of other studies (Aibar-Almazán et al., 2019; 
Smulders et al., 2010). Accordingly, people with low balance con-
fidence can avoid falls by restricting their involvement in activi-
ties despite having impaired balance or being at risk for falls (Cho 
et al., 2012). Meanwhile, the percentage of changes in the low 
and high fall risk groups was 34.21% and 26.08%, respectively, 
thereby indicating that the low-risk group showed a higher im-
provement than the high-risk group. This result is similar to that 
of previous research revealing a considerable improvement in non-
fallers compared with fallers in terms of their level of confidence 
(Moiz et al., 2017).

Grip strength can reflect an individual’s overall muscle strength 
and functional ability (Guderian et al., 2013). Moreover, grip strength 
is typically used as a diagnostic method for assessing early vulner-
ability symptoms in aging individuals, as the aging-induced weak-
ening of grip strength may contribute to weak bimanual coordi-
nation among older adults (Yang et al., 2018). In this study, fol-
lowing their completion of the program, the participants exhibit-
ed a significant improvement in their grip strength for both hands 
(P<0.05), with a slightly higher percentage for the right hand 
(5.78%) compared with the left hand (4.51%). A previous study 
showed a significant improvement in the participants’ dominant 
hand compared with their nondominant hand (Incel et al., 2002; 
Oppewal et al., 2013; Yoo et al., 2017). We believe that most of 
the participants in this current study were right-hand dominant. 
The literature suggested that an often-used general rule indicates 
that the dominant hand is 10% stronger than the nondominant 
hand (Incel et al., 2002).

In terms of the current exercise program, the addition of resis-
tance training using elastic bands may have enhanced the partici-
pants’ upper limb strength (Liao et al., 2017). The use of elastic 
bands to provide resistance during exercise for older adults, espe-
cially those who are frail, is considered safe and practical (Hofmann 
et al., 2016) and regularly employed in clinical settings (Yasuda et 
al., 2015). The current study also showed that the high-risk group 
demonstrated a slight improvement in the left side (6.65%) as well 
as the low-risk group (2.21%). Meanwhile, in the right side, the 
high-risk group showed an improvement of 5.85%, whereas the 
low-risk group exhibited an improvement of approximately 5.77%, 
which is nearly similar to the result of the high-risk group. Re-
gardless of these results, the high-risk group exhibited better im-
provement in upper limb strength compared with the low-risk 
group. This finding is inconsistent with that of a previous report 
revealing no significant improvement in the handgrip strength of 
the faller group following intervention (Prata and Scheicher, 2015). 
Moreover, it was argued that the nondominant hand may have 
substantial grip strength, thereby showing that neither the domi-
nant nor nondominant hand can be classified as the stronger hand 
(Oppewal et al., 2013).

Regarding the effect of the exercise program on lower limb func-
tions, our findings showed a significant improvement of 16.06% 
(P<0.01), which is consistent with the results of a previous study 
with participants in their 60s, 70s, and 80s (Rikli and Jones, 2013). 
The current study included a 30-sec chair stand test to determine 
lower limb functions in terms of endurance and strength related 
to fall risk. Deteriorated lower limb functions, specifically, poor 
walking skills, are essential risk factors correlated with falls among 
older adults (Morita et al., 2005). A previous study showed that 
lower limb strength is a significant factor for maintaining functions 
in older adults (Cebolla et al., 2015). In addition, the number of 
falls increases by 35% to 40% among individuals aged 60 years 
mainly owing to reduced muscle strength and balance (Hornbrook 
et al., 1994). A literature also provided evidence showing that the 
absence of physical activity can lead to the weakening of lower 
limbs and loss of balance, which are essential precursors of falls 
among older adults residing in a community (Simpson et al., 2014). 
The exercise program conducted in this study included exercises 
for the general strengthening of lower limbs, such as squatting 
and sit-to-stand exercises and resistance band training, which may 
have contributed to the considerable improvement in lower limb 
functions, thereby supporting the recommendation of a previous 
study (Tsekoura et al., 2018). The effectiveness of elastic bands in 
resistance training was proven to lead to a significant improvement 



https://www.e-jer.org    253https://doi.org/10.12965/jer.2142412.206

Nor R, et al.  •  A 3-month exercise program for older adults

in lower limb functions, especially leg strength (Motalebi et al., 
2018).

In comparing the two fall risk categories, the percentage of chang-
es was higher in the low-risk group (96.87%) compared with the 
high-risk group (21.20%). This finding is consistent with that of 
a previous study reporting that fallers had substantially fewer rep-
etitions than nonfallers in the 30-sec chair stand test (Roongben-
jawan and Siriphorn, 2020). It was also suggested that adding re-
sistance training to an exercise program can significantly improve 
the muscle strength of frail older individuals (Phu et al., 2015).

In conclusion, the findings of this study indicated that after  
3 months of participation in a group-based exercise program, im-
provements in mobility, balance confidence, upper limb strength, 
and lower limb functions were noted in the participants regardless 
of their level of risk for falls. An exercise program combining mul-
ticomponent exercise elements, such as strength, aerobic, balance, 
and flexibility training, and supervised by a physiotherapist may 
be safe for community-dwelling older adults.

This study has several limitations. First, the findings cannot be 
generalized to other programs or populations, as the study was 
conducted in a center for older adults involving groups and the 
supervision of a physiotherapist, who could include fun and moti-
vational elements in the program. Second, the male and female 
participants were placed in the same group for the analysis, which 
was unavoidable owing to the small number of male participants.
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