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Abstract 

Physical activity levels in Malaysia adults are low. There is a growing problem of physical inactivity and approximately a quarter of 
the population report being completely sedentary. Research supports the use of the social cognitive theory in designing physical 
activity intervention. The aim of the study to increase the level of sedentary and inactive adults to involve in physical activity with self-
learning element for helping them to increase participation in physical activity.  
This study used 12 weeks intervention pre-post quasi-experimental time series design with single subject. 22 volunteer participant (5 
men and 17 women) staffs from teaching college in Terengganu completed this study. The inclusion criteria was sedentary (i.e did not 
participate in regular moderate or vigorous exercise or physical activity for 30 minutes two or more times a week for at least 6 months), 
inactive, age 20 to 60 years and full-time employee. The intervention consisted personal exercise plan booklet (PEPB), face-to face 
interaction, counselling session and telephone calls. In-person assessments occurred at baseline and 12 weeks after receiving 
intervention, which included wearing accelerometer for 7-day, IPAQ short form, as well as a battery of psychosocial questionnaires. 
Data were analyzed using the descriptive analysis, multiple regression and general linear model repeated-measure as appropriate. 22 
volunteer participants (5 men and 17 women) with age mean (SD) = 44.73 (8.51). Accelerometer significantly increased their step-
counts (SD) by 8434.40 (661.10) per day over the baseline. IPAQ showed that mean vigorous intensity (SD) = 1594.55 MET-min 
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week−1 (1306.06), moderate intensity (SD)  = 1749.05 MET-min week−1 (1760.35) and walking (SD) = 2146.98 MET-min 
week−1(2000.32) over the baseline. Multiple regression showed that there was a significant relationship self-efficacy and social support 
for increasing participating in physical activity after the intervention.  
Intervention designed to increase participation in physical activity a modestly effective. Intervention should emphasized tailored 
individual behavioral strategies. Our results suggest that in future studies, learning element should be implement to all ages and 
population. So they can plan their activities in changing physical activity patterns . This recommendation prompts as a strategy to 
promote physical activity of the many recommended. Further research is needed to determine factors associated with long-term, 
sustained, physical activity behaviour, sedentary and inactive adults. 

© 2014 The Authors. Published by Cognitive – crcs under responsibility of the Author(s). 
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1. Background

Physical inactivity leads to higher morbidity from cardiovascular disease, stroke, metabolic syndrome, cancer diabetes
mellitus type 2, osteoporosis, and mental health [1]. Physical activity levels in Malaysian adults are low. Majority of 
Malaysian do not meet this recommendation for physical activity and only a small percentage participates in regular and 
adequate physical activity [2], which may be due to the rapid industrialization and urbanization for the past several 
decades [3]. The prevalence of physical inactivity among Malaysian men is 37% and women is 43% and this population 
spent their time (74% of the day) in sedentary activities [3].  

Sedentary behavior has been identified as one of the root causes of various risk of death [4] and indirectly connected 
with the behavior of participation in physical activity [5]. Past studies have shown that participation in regular physical 
activity can reduce the risk of cardiovascular [6], type-2 diabetes [7], obesity [8], osteoporosis [9], some risk of cancer 
[10] and depression [11]. 

Physical activity is actively identified to benefit their health in the long run for all ages, abilities and body size [12]. 
According to Centers for Disease Control and Prevention, weight control, reduction in the prevalence of non-
communicable disease risk, strengthen bones and muscles, increasing their ability to perform daily activities and increase 
the chances of a long life is a benefit that can be obtained with sufficient physical activity However the latest challenge 
faced is to encourage individuals to increase participation in physical activity to be a practice, especially among adults 
with sedentary behavior in their daily lives [13]. To achieve this, a study in the field of sports science to be developed as a 
strategy for an individual to get benefit from physical activity.  

Exercise is a form of physical activity is structured and designed to achieve a specific purpose [12]. Usually exercise is 
planned with the aim to improve the physical fitness component. Thus, an individual is recommended to do physical 
activity of moderate intensity for at least 30 minutes five or more days a week to stay healthy and get the health benefits 
[14].  

Physical activity interventions for adults should be formed by emphasizing strategies to approach the behavior of a 
cognitive approach [15]. Previous studies demonstrated the effectiveness of behavioral interventions to improve physical 
activity in which the standards of behavior interventions to better demonstrate the effectiveness of the intervention 
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compared to the use of cognitive measures [8]. The intensive physical activity for 10 weeks showed effectiveness in 
weight loss and reduce the risk of cardiovascular disease in adults who suffer from overweight [16]. 

Previous studies using intervention strategies focused on individuals is limited. This is supported by McCarthy 
et al (2002) that further studies should focus on individuals to increase physical activity to meet the needs based on their 
goals. The program focuses on individuals is an effective strategy for specific goals can be accomplished either to 
improve their health or fitness level [17].  

Social Cognitive Theory [18] form the basis of intervention studies in which psychosocial factors (self-efficacy 
and social support) to be predictive factors have been shown to be effective to increase the physical activity of a variety 
of adult populations. Self-efficacy of an individual's beliefs about their ability to perform is very important for an 
individual to remain and abide in physical activity as a routine in the lives of study participants. Self-efficacy has been 
successful in increasing physical activity in which the higher the self-efficacy of an individual, the higher the achievable 
goals [18]. 

As Malaysian adults are less physically sufficient active, one needs to start interventions that influence behavior 
associated with sedentary, inactive and full time workers. Therefore, the focus of this study is to increase the participation 
of adults in physical activity that emphasizes the elements of individual learning by doing moderate-intensity physical 
activity to increase knowledge and acquire skills specific behaviors that enable them to increase physical activity to 
achieve health benefits and be a best practice. 

2. Methods

2.1 Study design 

A 12 weeks quasi-experimental time series pre post design with single subject. Randomized technique was adopted, in 
which the selection of participants was based on predetermined selection criteria and willingness to participate. 
Participants’ recruitment was conducted from September 2013 to November 2013 using email notices, flyers, and word 
of mouth from potential participants. Specific inclusion and exclusion criteria were attached in the advertisements. Prior, 
to the screening, interested participants would be contacted to ensure they fulfilled the listed criteria and only qualified 
participants were allowed to attend the screening session. Sampel size calculation showed that a minimum number of 16 
participants were required for this study. 

2.2 Participants 

Volunteer participants from teaching college and university staffs completed in this study included 22 participants (5 
men, 17 women) ranging in age from 20 to 60 years, with mean age  44.73+8.51. Sixteen participants (four men and 
twelve women) were excluded from the analyses due to withdrawal, missing, outside commitment, pregnant and moving. 
The inclusion criteria was sedentary, inactive (i.e did not participate in regular moderate or vigorous exercise or physical 
activity for 30 minutes two or more times a week for at least 6 months), age 20 to 60 years and full-time workers. All 
participants were healthy and no serious medical conditions that could limit participation in moderate physical activity, 
such as unstable angina, uncontrolled hypertension, diagnosed or hospitalized with chest pain, heart attack or heart 
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surgery in the past 6 months and no severe functional impairments due to multiple medical or psychiatric conditions and 
willing to give full of commitment in participating in physical activity. All participants provided written, informed 
consent. Medical clearance screening was undertaken using the Physical Activity Readiness Questionnaire (PAR-Q) [19]. 
The recruitment process of the study in Figure 1. 

Figure 1 The recruitment process of the study 
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2.3 Procedure 

The behavioural impact of the intervention was assessed over 12 weeks intervention period. Therefore in time series 
design the baseline and post test data assessment had two point measurement. The primary outcome measure was 
accelerometer step count [20]. Accelerometer data were collected over a 7-day period. A secondary measure of physical 
activity was conducted using the International Physical Activity Questionnaire (IPAQ short form version and self-report) 
[21-22]; a 7-day recall utilised to assess the domain and activity type of potential changes in activity. Meanwhile to 
measure self-efficacy and social support variable, Self-Efficacy for Exercise Regulation [23] and Social Support for 
Exercise [24] were used.  

The baseline assessment consisted of two study visits scheduled one week apart. At the first visit, informed 
consent was obtained, demographic data were collected and participants were given an accelerometer to wear for the next 
seven days. Seven days after the participants’ initial visit, participants returned their accelerometer. Two weeks after 
returning accelerometer, participants completed physical activity and psychosocial data. Psychosocial and physical 
activity data were collected again at 12 weeks assessment (post intervention). 

 The intervention consisted personal exercise plan booklet (PEPB), face-to face interaction and telephone calls. 
PEPB guided participants to choose activities that took into account their health, preferences, and abilities. It offered 
information on ways for them to exercise safely, motivate themselves, overcome barriers, and develop a balanced 
exercise regimen. Participants were requested to engage in moderate-intensity physical activity and increase their current 
physical fitness level.  

Participants received a 30 minute physical activity consultant (face-to-face interaction and counselling session) in 
week 1 from the member trainer. Minimal amount of face-to-face and counselling contact was necessary for behaviour 
change. Moreover, the potential for greater participant adherence exists, because participants are able to engage in the 
intervention at their own convenience. The participants were motivated by trained member to incorporate lifestyle 
physical activity. PEPB was adopted as a motivational and feedback tool to monitor their daily physical activity and their 
current fitness levels. Following the 12 week intervention programme, participants were received five short telephone 
consultation in week 2, 3, 5, 7 and 10. Participants received individual physical activity consultation focusing on relapse 
prevention strategies, encouragement and maintenance of activity. The main self-learning elements of the brief were goal 
setting and self-monitoring.   

2.3.1 Self-report data 

2.3.1.1 Physical Activity 

The self-reported, validated short form of the Malay version of International Physical Activity Questionnaire – 
Short Form (IPAQ-SF) was used to assess levels of physical activity among participants for the last 7 days [21]. The 
IPAQ short form was self-completed via e-mail. Participants were asked to recall the type and duration of their physical 
activities in the last 7 days. For the analysis of physical activity data, the following MET-values were used: walking = 3.3 
METs, moderate physical activity = 4.0 METs and vigorous physical activity = 8.0 METs. The results were presented as 
the estimation of energy expenditure in metabolic equivalent-minutes per week (MET-min week−1). The MET-min 
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week−1 was calculated as follows: minutes of activity/day×days per week×MET-value. From this continuous variable of 
total physical activity scores, the data were categorized according to the IPAQ scoring guidelines. Participants with a total 
physical activity of <600 MET-min week−1 were classified in the ‘low’ category, 600–2999 MET-min week−1 in the 
‘moderate’ category, and ≥3000 MET-min week−1in the ‘high’ category [25]. 

To collaborate self-report physical activity findings, participants were asked to wear Actigraph accelerometer for 
a seven day period at both baseline and 12 weeks (post intervention). Participants wearing accelerometer-measured step 
count was measured over 7 days at baseline and again for 7 days immediately post-intervention used a 1-minute epoch. 
Participants were instructed to put on the monitor at the beginning of the day and take it off before bedtime (excluding 
shower, and water activities). Participants were given verbal and pictorial description as the correct monitor placement 
and were called the day prior to wearing the monitor as a reminder. Participants were prompted to follow the same day 
sequence at all assessment time points during the study. Additionally, participants completed a log documenting the time 
that they wore the accelerometer. The log was returned in person, along with the monitor.  

2.3.1.2 Self-Efficacy 

The Self-Efficacy for Physical Activity Scale (SEPA) scale is a ten-item scale with five-point Likert response 
levels assessing respondents’ confidence in their ability to be physically active despite common barriers (adverse 
weather, lack of time, when tired, in a bad mood, or on vacation). A summary score is calculated by averaging responses 
to all ten items, yielding a possible range of one to five points. Higher scores reflects higher levels of self efficacy for 
physical activity [26]. The SEPA has shown strong internal consistency across multiple studies (r = 0.76 – 0.85) and 
significantly differentiates individuals in different stages of exercise behavior change [26-27]. Four week test-retest 
reliability is 0.89. Construct validity has been supported through association with numerous measures of physical activity 
[27]. 

2.3.1.3 Social Support 

The Social Support for Exercise Survey [24] measured social influences associated with performance of physical 
activity. This ten-item questionnaire asks participants to rate their level of agreement using a 5-point Likert scale with 10 
statements regarding how often their family and friends provide support for exercise. The Social Support for Exercise has 
demonstrated adequate test-retest reliability (0.79 and 0.77 for the family and friends scales respectively, p<0.0001) [24] 
and had internal concistency estimates (Cronbach’s alpha) ranging from 0.84 to 0.95 in the present study.  

3. Data Analysis

Data analysis was performed with SPSS 20.0 for Windows (SPSS, Inc., Chicago, IL). All statistical tests were two-sided 
and the significance level was set at p<0.05. Confidence intervals were estimated at the level 95% level. Descriptive 
statistics were used to describe the main characteristics of the study sample. For these characteristics the baseline and post 
intervention were analyzed with repeated measure Analysis of Variance (ANOVA) was used to evaluate the effects on 
change over time (group x time effect). Multiple regression analysis and discriminant function analyses was used to 
determine which variable discriminate between each other. Effect sizes (ES) were calculated using Cohen (1988). ES 
<.20 indicated a low effect, between 0.50 and 0.80 a moderate effect, >0.80 high effect. 
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4. Results

A total of the 35 participants in this study, 22 completed 12 weeks intervention study with a response rate 
62.9%. Thirteen participants were lost due to study because of withdrawal, missing, pregnant, other commitment and 
moving to other places. Demographics characteristics are highlighted in Table 1. Research participants (N=22) were 
predominantly female (77.3%) and male (22.7%), with mean age of 44.73 + 8.51. Most of the participants were Malays 
(21, 95.5%), married (21, 95.5%) and had studied up to a second degree (9, 40.9%). Most of the participants were 
administration staff (14, 63.6%). The physical characteristics of the participants are shown in Table 1. 

Table 1 Characteristics of participant, N = 22 (5 males, 17 women) 

A significant main effect of time (p < 0.001) was found for accelerometer step-counts attributable to significant 
increases in steps/day mean (SD) post intervention = 8434 steps/day (661.10) over the mean steps/day baseline (SD) = 
3920.40 (1466.87), p < 0.00. Meanwhile IPAQ-SF variables showed that there were significantly increased in vigorous-
intensity (SD) = 1594.55 MET-min week−1  (1306.06), p < 0.00; moderate-intensity (SD) = 1749.05 MET-min week−1    
(1760.35), p < 0.00 and walking (SD) = 2146.98 MET-min week−1  (2000.32), p < 0.00 over the baseline. The repeated 
measures results are shown in Table 2. 
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Table 2 Repeated measures of the participants (N=22) 

Stepwise linear regression was conducted for each variables in psychosocial factors. Three independent predictor 
variables on the dependent variables of self-efficacy, social support (family) and social support (friends) (F3, 18 = 10.27, 
p = <0.05). For self-efficacy, social support (family, friend) were selected as the significant predictors of the psychosocial 
factors to increase participant in physical activity. Self-efficacy as predictors of giving the β = 0.405, t = 2.51, p = 0.02, p 
< 0.05, and R ² = 0.319. As for social support (family) gives β = 0.739, t = 4.33, p = 0.000, p < 0.05, and R ² = 0.449. 
Social support (friends) showed that β = 0.626, t = 3.58, p = 0.002, p <0.05, and R ² = 0.570. This finding suggests that 
self-efficacy contributed to the increasing number of steps/day was 31.9%. As for social support (family) donated by 
44.9% and social support (friends) was 57.0%. Multiple regression results of the participants according to psychosocial 
domain are shown in Table 3. 

Table 3  : Multiple regression results of the participants according to psychosocial domain (n = 22) 
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5. Discussion

The main goal of the study conducted on sedentary, inactive and working full time is to increase participation in 
physical activity. The results show the effectiveness of interventions that emphasize self-learning elements of adult. 
Results in a short period of time has shown succeed in increasing the number of steps and participation in physical 
activity. Self-efficacy and social support can be extended over a period of time. Due to the risk of metabolic syndrome in 
adults is increasing and the increase is significant with age, especially in urban areas [29], then interventions that 
emphasize self-learning element can be one of the best efforts in promoting health. The study also showed that behavior 
change is a very important for participants to achieve the goal of achieving good health and reduce the risk of diseases. 

Using the accelerometer is one of the best practice to motivate and inspire greater confidence in achieving goals in 
physical activity. The effectiveness of physical activity interventions conducted in adults indicate success as the 
implications of this study as prevention of metabolic syndrome and increase the level of physical fitness as a whole in the 
future. When designing the type of intervention to a population, it is important to consider what kind of needs and 
effective strategies to increase the adult participation in physical activity. Self-learning elements conducted in this study 
could directly increase self-knowledge and skills in planning for physical activity.  

Studies have also shown success in improving self-efficacy in the participants to increase involvement in 
physical activity. Increased self-efficacy for participants in the study is very important as a mediator in the effect of 
physical activity interventions [30]. In adults, social support is described as having a supportive partner or engage in 
physical activity group [31]. Intervention is built using social support has been identified as a strong motivator to do 
engage in physical activity [32] as the majority of the study participants showed increased participation in physical 
activity. Treiber found similar trends and find social support increased participation in physical activity survey 
participants where friendship and support from family members and friends who have formed during the intervention 
study carried out [33]. Study participants reported having a unique relationship between the family and colleagues and 
beneficial to increase participation in physical activity. Nevertheless a follow-up study should be conducted to see the 
retention of adult participation in physical activity when designing future interventions on how to maintain social support 
as a motivator to increase participant in physical activity.  

6. Conclusion

Participants reported promising increases in physical activity, self-efficacy regulation for physical activity and 
social support over the duration of the study. These findings, in conjunction with self-reported questionnaire, indicate that 
perhaps the most beneficial applications self-learning elements for promoting physical activity were self-monitoring and 
also increase their knowledge and skill in participant in physical activity.  

The little increases in step-count, physical activity, self-efficacy and social support in short time give the positive 
effect for adults in changing behavioral pattern in physical activity. Finding from the current study provide some 
preliminary support for the use of self-learning elements approach to promoting physical activity among sedentary, 
inactive and full-time adults. Future studies with larger samples are needed to further evaluate the physical activity and 
psychosocial variables to promoting physical activity among Malaysian adults. 
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