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The current study examined the effects of an exercise program on 
health related physical fitness, self-efficacy, and physical activity levels 
in adults with intellectual disability. The study used pre- and posttest 
experimental research design with a control group. Total of 23 adults 
with intellectual disability were recruited with 12 assigned for the exer-
cise group and 11 for the control group, separately. The measures of 
health related physical fitness included cardio pulmonary endurance 
(step-test), body composition (bioelectrical impedance analysis), flexi-
bility (sit and reach), muscle endurance (sit-up), and strength (hand grip 
strength). Self-efficacy was measured using the physical self-efficacy 
scale. Accelerometers were used to measure physical activity levels. 

All variables were measured and evaluated twice at baseline and at the 
end of the program. The exercise program consisted of band exercises 
and rhythmic activity for 90 min, twice per week for 12 weeks. After the 
intervention, significant improvements were found in the experimental 
group in muscle endurance, self-efficacy, and physical activity levels. 
An exercise program may be recommended as a nonpharmaceutical 
method to improve the health of adults with intellectual disabilities.

Keywords: Adapted physical activity, Self-efficacy, Physical fitness, 
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INTRODUCTION

Physical activity (PA) is not only effective in the reduction of 
coronary artery disease risk factors and improvement of cardiovas-
cular and respiratory muscle function, but also in the lowering of 
anxiety and depression, and the enhancement of psycho-emotional 
well-being and quality of life (Franklin et al., 2000). Unfortunate-
ly, the PA and physical fitness conditions of those with intellectual 
disability (ID) is very low compared with the general population 
(King and Mace, 1990; Lotan et al., 2004) for various reasons, in-
cluding psychological and physiological factors (Fernhall and 
Tymeson, 1988) such as a passive lifestyle and low motivation.

Because school-aged children or youth with ID have been the 
main targets of school- or community-based exercise programs, 
adults with ID have naturally been marginalized from PA pro-

grams in the Korean setting (Kang and Kim, 2010). The PA of 
adults with ID is especially serious, with low activity levels re-
ported to be similar to those in the elderly population (Dix-
on-Ibarra et al., 2013). Due to their physical inactivity, adults 
with ID suffer from a variety of pathological and physiological 
problems such as heart disease, low fitness levels and muscle ten-
sion (Calders et al., 2011), which can lead to an increased level of 
overall mortality and morbidity. 

Social cognitive theory (SCT) provides a framework for compre-
hending why people choose to engage in and sustain healthy be-
havior such as PA (Stacey et al., 2015). SCT considers human be-
havior to be a result of a dynamic and reciprocal interaction be-
tween personal, behavioral, and environmental influences (Bandu-
ra, 1986). Individuals believe that they can influence their own 
behavior and surrounding environment with purposeful and goal 
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directed actions which, ultimately, influences future behaviors 
(Allen, 2004). 

The detailed primary components of SCT are as follows: (a) un-
derstanding of health risk and benefits; (b) self-efficacy belief that 
a person can control their own health habits; (c) the expected costs 
and benefits or outcome expectations; (d) health goals, both proxi-
mal and distal intentions to engage in the behavior; (e) perceived 
facilitators and social support; and (f) barriers to making changes 
(Bandura, 2004). Self-efficacy, which is a person’s belief in his or 
her ability to carry out a certain behavior successfully, is a key con-
struct of SCT (Allen, 2004). Self-efficacy is theorized to have a di-
rect effect on behavior initiation and cessation, effort and per-
sistence, motivation, thought patterns, and emotional reactions 
(Bandura, 1997). Self-efficacy affects behavior directly, through 
belief in one’s ability to apply skills effectively in difficult situa-
tions, as well as indirectly through effects on goals, outcome ex-
pectations, barriers and facilitators (Bandura, 1998; Bandura, 
2004). Self-efficacy enables people to acquire knowledge and de-
velop skills; as self-efficacy improves, individuals expect positive 
consequences, overcome barriers, and show motivation and com-
mitment to goals (Bandura, 1998). In relation to people with ID, 
self-efficacy is the most important intrinsic motivation for over-
coming various internal or external environmental limitations 
(Glanz et al., 2008) thus allowing them to participate actively in 
PA. 

According to previous studies, the SCT framework explains 
40%–71% of the variance in the PA behavior of adults (Ander-
son-Bill et al., 2011; Phillips and McAuley, 2013; Rovniak et al., 
2002; White et al., 2012). Peterson et al. (2008), who confirmed 
a significant correlation between self-efficacy and PA, also empha-
sized the importance of self-efficacy for maintaining healthy hab-
its. In line with these studies, Song and Jeong (2011) reported a 
significant increase of self-efficacy for school-aged children with 
ID through regular participation in PA programs. Because physi-
cal self-efficacy increases through improved physical function and 
subjective cognitive processes for learning exercise skills and mas-
tery experience, providing regular support for adults with ID 
through a well-planned exercise training program could promote 
daily PA behavior in adults with ID. 

Unfortunately, due to the limitations in the intellectual ability 
of adults with ID and within the research environment, the re-
search carried out to date is limited. Specifically, most of the relat-
ed studies employed cross-sectional survey designs using ques-
tionnaires to assess PA behavior. This has limitations in that 
changes in physical self-efficacy according to exercise participation 

cannot be observed and only a simplistic relationship can be in-
ferred. Additionally, the reliability of the measured PA level is 
poor. Another limitation of previous studies is that participants 
were mainly people without disabilities or school-aged children or 
adolescents with ID, and the exercise intervention tools employed 
were expensive, heavy and difficult to apply easily to real environ-
ments.

The purpose of the present experimental exercise intervention 
study was to examine improvements in self-efficacy, PA levels, 
and physical fitness of adults with ID following an exercise inter-
vention program. The program, designed in consideration of the 
subjects’ traits, consisted of band strength training and mu-
sic-based aerobic rhythmic activities. 

MATERIALS AND METHODS 

Participants
Participants for the current study were recruited from A Com-

munity Welfare Center, located in South Korea. Participants were 
required to satisfy the following inclusion criteria for the partici-
pants were as follows: (a) 18 years of age or older, (b) IQ (intelli-
gence quotient) score between 45–70, (c) able to engage in recip-
rocal communication with the researchers, and (d) no difficulty 
with PA requiring musculoskeletal movement. A total of 12 
adults with ID were recruited and assigned for the exercise group; 
11 adults were recruited for the control group (CG) separately due 
to limitations of the research environment. The study was ap-

Table 1. Participant characteristics 

Variable EG (n= 10) CG (n= 10) t P-value

Sex
   Men 7 3
   Women 3 7
Age (yr) 30.60± 11.00 31.80± 11.32 -0.240 0.813
Height (cm) 160.88± 9.25 161.34± 10.93 -0.102 0.920
Weight (kg) 59.79± 14.46 64.13± 10.41 -0.770 0.451
Body mass index (kg/m2) 23.02± 5.46 24.97± 5.91 -0.776 0.454
Skeletal muscle mass 24.66± 5.89 22.27± 5.75 0.917 0.371
Body fat mass 15.20± 8.30 23.03± 9.23 -10.993 0.062
Strength 19.64± 9.37 16.63± 8.59 0.749 0.464
Flexibility -1.98± 13.17 6.88± 8.14 -10.800 0.087
Sit-up 16.70± 11.59 12.30± 10.44 0.892 0.384
Step-test 100.8± 9.42 116.70± 10.00 -10.540 0.140
Self-efficacy 27.81± 3.39 28.17± 4.29 -0.206 0.839

Values are presented as mean± standard deviation. 
EG, exercise group; CG, control group.
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proved by the Institutional Review Board at Seoul National Uni-
versity for the use of human participants in research (approval 
number: 1312/001-008). A consent form was distributed and 
read to the participants outlining the purpose, benefits, and po-
tential risks of participation. Detailed information about the par-
ticipants is provided in Table 1 of the results section. 

Research procedure
The present study was conducted to investigate the effects of 

exercise training on community dwelling adults with ID, in co-
operation with an Intellectual Disability Welfare Center in South 
Korea. In consideration of the exercise program schedule, the ex-
ercise and CGs were recruited separately. After completing re-
cruitment, pretests of self-efficacy and physical fitness of all par-
ticipants were conducted before starting the intervention. Baseline 
data were analyzed with an independent t-test for independent 
samples to determine if an initial difference existed between the 
groups. After confirming homogeneity between the two groups, 
the exercise group participated in an exercise program using band 
exercises and rhythmic activities performed in 90-min sessions, 
twice weekly for 12 weeks. The CG did not participate in the ex-
ercise program. Posttests were conducted after completing the 
program. All data were treated as quantitative data and analyzed 
by IBM SPSS ver. 18.0 (IBM Co., Armonk, NY, USA). Two-way 
analysis of variance with repeated measure was used to analyze the 
treatment effects. The level of significance was set at P<0.05.

Intervention
The exercise program developed for the current study was de-

signed upon reviewing current literature and then consulted with 
two experts in adapted physical activity field to meet the abilities 
and needs of the participants. The exercise program consisted of 
two parts: aerobic exercise and strength training. The programs 
were conducted twice a week for 12 weeks, and were 90 min in 
duration. Each session consisted of a warm-up, a group-based ex-
ercise activity, and a cool-down period. The subjects performed 10 
min of stretching for the warm-up and cool down portion of the 
exercise program to improve flexibility and prevent injuries 
during the main group-based exercise session. The aerobic exercise 
consisted of a rhythmic activity with background music. The 
background music selected ranged from children’s songs to Kore-
an pop in consideration of the participants’ preferences and the 
exercise tempo. The intensity of the aerobic exercise program was 
set by the Borg Rating of Perceived Exertion Scale: RPE 9–11 for 
weeks 1–4, RPE 11–13 for weeks 4–8, and RPE 12–14 for weeks 

8–12. The resistance exercises were performed using the Thera-
Band, in the following order: crunches, reverse fly, bicep curl, lat-
eral raise, chest press, and squat. The intensity of the exercises 
gradually increased from mild to moderate. Detailed information 
about the exercise program is outlined in Table 2. 

Measurements
Health related physical-fitness 

Cardio pulmonary endurance was measured by the 3-min step 
test. Each participant was asked to step-up (right foot, then left 
foot) and then down (right foot, then left foot) from a platform 
that was raised 30 cm off the ground. The subjects continued the 
stepping motion at a quick but comfortable pace for 3 min. After 
3 min, the subjects were asked to sit down, and their pulse was 
counted via the radial artery for 1 min. The count was recorded as 
their recovery heart rate.

Body composition was measured by Bio-electric Impedance 
Analysis (BIA) equipment (Inbody 370, Inbody, Cerritos, CA, 
USA). Participants were asked to stand on the metal foot pads of 
the machine, then the bioelectrical impedance measurement of 
body composition was performed through a small alternative cur-
rent. This is a widely used method to assess body composition. 
The margin of error derived from BIA is about 3% to 4% com-
pared to the skinfold caliper (Kim and Park, 2002). 

Muscle endurance was assessed by a sit up test, in which the 
subjects lay on their backs with knees flexed at a right angle and 
hands placed on the back of the neck. The subjects continually sat 

Table 2. Exercise program

Program Contents of exercise

Warm up
   Type Gymnastics
   Time 5 min
Aerobic exercise
   Intensity RPE 9–14
   Type Rhythm exercise
   Time 30 min
Rest 10 min
Band exercise
   Intensity 10–15 RM
   Type Crunch, reverse fly, biceps curl, lateral raise, chest press, 

squat
   Time 30 min
Cool down
   Type Gymnastics
   Time 5 min

RPE, rating of perceived exertion; RM, repetition maximum.
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up to touch their knees with their elbows for 30 sec. 
Muscle strength was determined using a digital squeeze dyna-

mometer (T.K.K 5401, Takei, Niigata, Japan). The measurement 
was carried out twice for each hand, and the highest figure was re-
corded.

Flexibility of the lower back and hamstrings was measured us-
ing the sit-and-reach test. The research participants were asked to 
sit on the floor with their legs stretched straight ahead and to 
place the soles of their feet against the sit-and-reach box. The par-
ticipants were asked to correct their posture, extend their arms, 
and place their hands on the top of the box, where a measuring 
tape was placed. Next, the participants were instructed to slide 
their hands forward slowly on the measuring tape as far as possi-
ble. This procedure was repeated twice, and the best results re-
corded in centimeters were used.

Self-efficacy
Self-efficacy was assessed using the modified version of physical 

self-efficacy scale developed by Ryckman et al. (1982). This scale 
was comprised of two subscales, which represent the subdomains 
of perceived physical competence and physical self-expression con-
fidence. The Cronbach alpha of the original scale was 0.80 (per-
ceived physical competence 0.85, physical self-expression confi-
dence 0.69), while the modified scale obtained the Cronbach al-
phas of 0.79 and 0.68 for perceived physical competence and 
physical self-expression, respectively. The scale consisted of 14 
items. Each response was scored from zero to three, where zero 
score is not confident and three score is very confident. Higher 

scores indicated greater self-efficacy. Considering that the study 
participants were adults with ID, the assessment of self-efficacy 
was conducted through utilization of an interview, in which the 
primary researcher read and explained the questions to each par-
ticipant and recorded their responses when the interviewer was 
confident that the participants fully understood what was being 
asked.

PA level
In this study, Accelerometers (GT3X+, ActiGraph, Pensacola, 

FL, USA) were used to measure the change of PA level, average 
kcals per day, average moderate to vigorous physical activity 
(MVPA) per day, daily average of sedentary hours, and average 
steps, after partaking in the exercise program. The accelerometer 
is an appropriate measurement tool for people with ID since there 
is no recall demand. Other previous studies have effectively ap-
plied motion sensors for participants with ID (Stanish et al., 
2006). Temple and Walkley (2003) demonstrated the validity of 
energy expenditure calculated via accelerometer reported PA by 
conducting research on people with mild to moderate ID. The 
level of PA was measured for 1 week before and after the exercise 
program. All data were analyzed by the previously reported stan-
dard of Dixon-Ibarra et al. (2013), in which an accelerometer was 
used to assess the level of PA for older adults with ID. 

RESULTS

This study was conducted to investigate the effects of an exer-

Table 3. The change of health related physical fitness

Variable
EG (n= 10) CG (n= 10) Time× group

Pre Post Pre Post F P-value

Sex
   Men 7 3
   Women 3 7
Weight (kg) 59.79± 14.46 59.56± 13.83 64.13± 10.41 63.38± 11.03 0.546 0.470
Body mass index (kg/m2) 23.02± 5.46 23.08± 5.30 24.97± 5.91 24.72± 6.15 1.054 0.318
Skeletal muscle mass 24.66± 5.89 24.96± 6.00 22.27± 5.75 21.79± 5.15 3.052 0.078
Body fat mass 15.20± 8.30 14.37± 7.83 23.03± 9.23 23.07± 10.45 0.625 0.440
Strength 19.64± 9.37 20.13± 6.82 16.63± 8.59 16.32± 9.05 0.248 0.625
Flexibility -1.98± 13.17 1.63± 11.83 6.88± 8.14 8.08± 5.36 0.827 0.357
Sit-up 16.70± 11.59 20.40± 11.39 12.30± 10.44 12.50± 8.48 5.692 0.028*
Step-test 100.8± 9.42 116.70± 10.00 111.2± 19.07 120.10± 18.34 2.124 0.162

Values are presented as mean± standard deviation. 
EG, exercise group; CG, control group.
*P< 0.05.
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Table 4. The change of self-efficacy

Self-efficacy
EG (n= 10) CG (n= 10) Time× group

Pre Post Pre Post F P-value

Sex
   Men 7 3
   Women 3 7
Perceived physical ability 27.81± 3.39 32.10± 4.01 28.17± 4.29 28.65± 2.97 6.467 0.020*
Physical self-presentation confidence 11.26± 2.61 12.91± 2.37 12.44± 2.49 13.85± 2.53 0.037 0.850
Total self-efficacy 27.81± 3.39 32.10± 4.01 28.17± 4.29 28.65± 2.97 6.326 0.022*

Values are presented as mean± standard deviation. 
EG, exercise group; CG, control group.
*P< 0.05.

Table 5. The change of physical activity level

Variable
EG (n= 8) CG (n= 6) Time× group

Pre Post Pre Post F P-value

Sex
   Men 5 1
   Women 3 5
Average kcals per day (kcal) 78.37± 37.18 105.77± 53.42 67.86± 31.53 62.25± 20.70 4.905 0.047*
Average MVPA per day (min) 43.29± 21.59 55.11± 26.52 29.83± 14.13 21.51± 12.79 8.078 0.015*
Daily average of sedentary hour (hr) 14.77± 1.62 13.50± 1.91 13.66± 2.32 14.45± 2.91 7.763 0.016*
Average steps (count) 6.67± 2.09 8.27± 2.01 5.30± 1.26 4.61± 2.47 5.617 0.035*

Values are presented as mean± standard deviation. 
EG, exercise group; CG, control group; MVPA, moderate to vigorous physical activity.
*P< 0.05.

cise program on the self-efficacy and health-related physical fitness 
of adults with ID. The results were as follows. Two participants in 
the exercise group stopped attending the class due to personal rea-
sons, and one member of the CG was unavailable for posttesting. 
These participants were therefore dropped from the analysis. Ad-
ditionally, two participants in the experimental group (EG) and 
four in the CG were excluded from the final analysis for failing to 
meet wear time validity to measure PA level. As a result, the data 
from eight participants in the EG and six in the CG were includ-
ed in the final analysis for PA level. 

Homogeneity of the participant characteristics 
The characteristics of the participants related to the variables in 

this study are presented in Table 1. There were no statistically sig-
nificant differences in testing the homogeneity between the EG 
and the CG. Thus, the researchers concluded that initial differenc-
es did not exist in the data.

Changes of health-related physical fitness
Table 3 shows the changes of health-related physical fitness. Af-

ter the 12-week exercise program, significant differences were 
found between the groups for muscle endurance (P<0.05). 
Though, it was not statistically significant, the EG also displayed 
an increase in skeletal muscle following the exercise program, 
while the CG displayed a decrease.

Change of self-efficacy
The changes in self-efficacy are shown in Table 4. After the 12-

week exercise program, significant differences were found between 
the groups in self-efficacy. Specifically, a significant difference 
(P<0.05) was observed in the subscale of perceived physical abili-
ty, but not in physical self-presentation confidence. Thus, this re-
sult indicated that the total self-efficacy of the participants was at-
tributed to the perception of improved physical function by par-
ticipation in the exercise program. 

Change of PA level
Table 5 shows the variables related with PA level (average kcals 

per day, MVPA per day, daily average of sedentary hours, average 
steps), which significantly improved in the EG compared to the CG.
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DISCUSSION

The purpose of this study was to examine the effects of an exer-
cise intervention on the level of PA, self-efficacy and health-relat-
ed physical fitness of adults with ID. There are limited studies in 
the literature confirming changes in the PA levels and self-efficacy 
in adults with ID following an exercise intervention based on 
SCT.

Examination of the physical fitness showed an increase in the 
skeletal muscle mass in the exercise group but a decrease in the 
CG, though these trends were not statistically significant. How-
ever, muscle endurance was significantly improved following the 
exercise program. Conversely, no significant changes in body com-
position, strength, flexibility, or cardiovascular endurance were 
observed after the 12-week exercise intervention. 

The findings of this research regarding health-related physical 
fitness are partly congruent with the study of Calders et al. (2011), 
where a 20-week exercise program led to significant improvement 
in muscle endurance, strength and cardiovascular endurance of 
adults with ID. Similar findings were also reported in Wu et al. 
(2010) who conducted a 6-month exercise intervention with 
adults with ID and reported decreases in the participants’ weight, 
BMI scores and categories and positive improvements in the sit 
and reach test and 30- and 60-sec sit-ups tests. The results of Wu 
et al. (2010) differ from the observations of the present study. A 
plausible explanation for this is that the period and intensity of 
the exercise intervention carried out in this study were insufficient 
to observe intended changes in the measures, which may also be 
attributed to differences in the measurement tools used in previ-
ous studies. 

One of the major findings of the current study is that a signifi-
cant improvement in self-efficacy was observed following the ex-
ercise program in adults with ID. This result was obtained 
through measurement of the subscale of perceived physical com-
petence, rather than physical self-expression. This revealed that 
the exercises had an influence not only on physical areas, but also 
with psychological factors (Biddle and Mutrie, 2007). Self-efficacy 
was positively changed by recognition of improvement in physical 
function and mastery experience during the intervention. The re-
sults of this study are congruent with those of previous studies. 
Song and Jeong (2011) reported significant improvement in the 
self-efficacy and self-esteem of adolescents with ID after 24 weeks 
of aerobic and strength exercise programs. 

Self-efficacy is directly associated with PA behavior and a key 
factor of SCT (Allen, 2004; Bandura, 1997). In general, people 

who have higher self-efficacy tend to hold more positive attitude 
toward the effects of exercise, perceive fewer barriers, engage in 
more self-regulatory behavior and report more PA than people 
who have lower self-efficacy (Ayotte et al., 2010). Self-efficacy has 
been consistently shown to be a predictor of the adoption and 
maintenance of PA behaviour in healthy adults (Kaewthummanu-
kul and Brown, 2006; Rovniak et al., 2002; Sharma et al.,2005). 
Empirical evidence has further shown self-efficacy to be a media-
tor of the effects of interventions on objectively evaluated PA be-
havior (Burke et al.,2008; Darker et al., 2010; Dutton et al., 
2009).

Another major result of this research is improved PA level after 
participation in the exercise program. This result is congruent 
with previous studies. The study by Kwon et al. (2009), which 
examined the effects of a music accompanied jump rope interven-
tion program on the PA level of obese children with ID, indicated 
a 2-fold increase in the PA level of the exercise group compared to 
the CG. Based on these results, they argued that activating moti-
vation for PA by including musical aspects in the exercise pro-
gram is very important for individuals with ID. Ulrich et al. 
(2011) found that months after to learning ride a bicycle, children 
with Down syndrome demonstrated a decrease in sedentary be-
havior, an increase in levels of moderate to vigorous activity, and 
greater ease performing independently in sport contexts. 

Based on these previous studies, the improved PA level ob-
served herein can be explained for two reasons. First, the exercise 
protocol used in this study was designed to be easy to apply in 
their real environment. Thus, it is possible that the participants of 
the exercise group may have participated in PA independently af-
ter the experiment finished. Another assumption is supported by 
the study of Peterson et al. (2008) who reported a significant cor-
relation between self-efficacy and PA of adults with ID (n=152). 
McAuley (1992), examining the role played by physiological, be-
havioral, and self-efficacy variables in predicting exercise behavior 
following 5-month exercise program for middle-aged adults, also 
reported that self-efficacy perceptions appeared to be significant 
predictors of PA behavior frequency and intensity during the 3 
months of the exercise program is that increased self-efficacy of 
the participants may affect improvement of their PA levels during 
the one week of daily life after program finished. 

The current study has some limitations, such as the small num-
ber of adults with ID, the fact that it was not randomly con-
trolled, and the short follow-up duration (1 week). Therefore, fu-
ture studies of randomized controlled experimental design and 
long-term follow-up duration (over 1 month) are needed to clearly 
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examine the effects of a similar intervention.
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