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obesity, and some cancers [5–8]. The health benefits of 
physical activity are widely reported and associated with 
improved quality of life and well-being [2, 9]. A previous 
study reported that lack of physical activity contributed 
to 9% of total death globally [1]. However, habits of physi-
cal inactivity remain prevalent in the global population, 
and the global age-standardized prevalence was 27·5%, 
with a higher proportion (80%) of adolescents not meet-
ing the current physical activity guidelines [10].

Physical activity is a complex behaviour that is affected 
by the interaction of various factors, including social 
(family and friends support), psychological (perceived 
benefits and perceived barriers), and physical environ-
mental (availability and quality) factors [11–14]. Fur-
thermore, physical activity is affected by demographic 

Introduction
A substantial body of research evidence reported that 
physical activity participation promotes physical, mental 
and spiritual health [1–4]. Regular physical activity low-
ers the risk of various noncommunicable diseases such 
as cardiovascular diseases, diabetes mellitus, stroke, 
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Abstract
The present study examines the mediating effect of psychological factors in the structural relationships between 
social and physical environmental factors and the amount of physical activity among undergraduate students 
at Universiti Sains Malaysia. The sample consisted of 422 students with a mean age of 20.2 years (SD = 1.27). The 
majority of the students were female (69.7%) and Malay (81.3%). Standardized scales were used to measure the 
total amount of physical activity and all the study variables. The final SEM had a good fit to the data: CFI = 0.968, 
TLI = 0.948, SRMR = 0.036, RMSEA (90%CI) = 0.046 (0.025, 0.065), RMSEA p-value = 0.609 with 11 paths relationships. 
Family support had a significant effect on perceived benefits and perceived barriers. The effect of friend support on 
physical activity was significantly mediated by perceived benefits, self-efficacy, and psychological needs satisfaction. 
The effect of the availability of exercise facilities on physical activity was significantly mediated by perceived 
benefits and psychological needs satisfaction. Furthermore, psychological needs satisfaction mediated the effect 
of perceived benefits, perceived barriers, and self-efficacy on physical activity. The study findings illustrated that 
the application of the social-ecological model and psychological factors is important in order to understand and 
promote positive physical activity behaviour.
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factors (e.g., gender, age, and socio-economic status) and 
interpersonal factors (e.g., social networks, social partici-
pation, social support, and self-determined motivation) 
[15–18]. Hence, a more comprehensive model is needed 
to capture the track of relationships and interactions 
between the various possible predictors of physical activ-
ity [19].

The social-ecological model, developed by Bronfen-
brenner [20], was applied by various researchers as a 
framework to examine and illustrate the dynamic interre-
lationships between the social, individual, psychological, 
and physical environmental factors in promoting physical 
activity behaviours [11, 21, 22]. According to the social-
ecological model, these factors interrelate to promote 
physical activity behaviour [21]. Precisely, the model pro-
posed that positive physical activity behaviour initiates 
from individual factors such as age, gender, knowledge, 
and skills through psycho-social factors to the level of 
environmental factors [21, 23].

Over the past decade, various empirical studies have 
shown that social, psychological, and physical envi-
ronmental factors are significant predictors of physical 
activity [11, 13, 14, 24]. For example, social and physi-
cal environmental factors have a direct relationship with 
physical activity, and this relationship was significantly 
mediated by the psychological factors [11, 13, 14]. While 
previous studies have demonstrated the mediating effect 
of psychological variables (i.e., self-efficacy, perceived 
benefits, and perceived barriers) [11, 14], in the present 
study, psychological needs satisfaction was added as one 
of the mediating factors.

In general, research studies that examined the interre-
lationships between the social, psychological, and physi-
cal environmental factors were predominantly performed 
in western cultures and few studies in other cultures, 
such as Malaysia [11, 14]. Furthermore, regular physi-
cal activity promotes school students’ academic per-
formance, quality of life, and lifetime activity levels [25, 
26]. Therefore, among a sample of university students in 
Malaysia, the current study examined the effect of social 
and physical environmental factors on physical activity 
through psychological factors.

Method
Participants
The sample consisted of 422 undergraduate students 
(male: n = 128, 30.3%; female: n = 294, 69.7%, Mage = 20.2, 
SD = 1.27, range = 18–25) from Universiti Sains Malay-
sia. The participants were from the schools of medi-
cal sciences (12.8%), health sciences (83.2%), and dental 
sciences (4.0%). The study participants reported their 
ethnicity as Malays (81.3%), Chinese (8.3%), Indians 
(6.4%), and others (4.0%). However, they were all Malay-
sians with a strong understanding and speaking abilities 

in the Malay language. The mean frequency of reported 
exercise/week was 2.9 (SD = 1.57) with a mean duration of 
63.8 min/session (SD = 37.37). The participant’s reported 
sports were football, basketball, badminton, tennis, net-
ball, jogging and cycling. Furthermore, almost all the par-
ticipants (99.0%) reported having no illness.

Measures
The Malay version social support for exercise scale was 
used to assess the social support for physical activity 
[27]. The scale consisted of two factors (i.e., family sup-
port and friend support) with a total of 24 items. The par-
ticipants rated their perceived family and friend support, 
such as “my family or friend tries to exercise with me” 
using a 5-point rating option ranging from 1 (never) to 
5 (very often). The internal consistency of the scale was 
0.940 and 0.936 for family support and friend support, 
respectively. Also, the test-rest reliability was 0.920 and 
0.984 for family support and friend support, respectively 
[27]. In the present study, the internal consistency was 
0.945 and 0.933 for family support and friend support, 
respectively.

To assess the level of perceived physical environment, 
the Malay version physical environment scale for physi-
cal activity was used to assess the physical environment 
support for physical activity [27]. The scale consisted of 
two factors (i.e., availability and quality of exercise facili-
ties) with a total of 5 items. The participants rated their 
perceived environmental support such as “in my com-
munity exercise facilities or places are nearby” using a 
5-point rating option ranging from 1 (not true at all) to 5 
(definitely true). The internal consistency of the scale was 
0.743 and 0.771 for perceived availability and perceived 
quality, respectively. Also, the test-rest reliability was 
0.895 and 0.774 for perceived availability and perceived 
quality, respectively [27]. In the present study, the inter-
nal consistency was 0.686 and 0.676 for perceived avail-
ability and perceived quality, respectively.

For the decisional balance (i.e., perceived benefits and 
perceived barriers), the Malay version decisional balance 
scale in exercise was used to assess a prevailing exercise 
behaviour [28]. The scale consisted of two factors (i.e., 
perceived benefits and perceived barriers) with a total of 
10 items. The participants rated their decision to exercise 
or not such as “physical activity would help me reduce 
tension or manage stress” using a 5-point rating option 
ranging from 1 (strongly disagree) to 5 (strongly agree). 
The internal consistency of the scale was 0.857 and 0.859 
for perceived benefits and perceived barriers, respec-
tively. Also, the test-rest reliability was 0.979 and 0.960 
for perceived benefits and perceived barriers, respec-
tively [28]. In the present study, the internal consistency 
was 0.868 and 0.837 for perceived benefits and perceived 
barriers, respectively.
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For self-efficacy, the Malay version of the self-efficacy 
for exercise scale was used to assess the participant’s level 
of confidence for exercise activities [29]. However, the 
Malay version was tested based on a 1-factor and 3-fac-
tor model. In this study, the 1-factor model was used. 
The scale consisted of 18 items and the participants rated 
their ability to exercise such as “I am feeling depressed, or 
it is raining” using a 5-point rating option ranging from 
1 (not at all confident) to 5 (extremely confident). The 
internal consistency of the scale was 0.931. Also, the test-
rest reliability was 0.990 [29]. In the present study, the 
internal consistency was 0.931.

The Malay version psychological needs satisfaction was 
used to assess participants’ psychological need satisfac-
tion during exercise [30]. The scale consisted of 3 factors 
(i.e., competence, autonomy, and relatedness) with a total 
of 18 items. The participants rated their level of satisfac-
tion such as “I feel that I am able to complete exercises 
that are personally challenging” using a 6-point rating 
option from 1 (false) to 6 (true). The internal consistency 
was 0.891, 0.898, and 0.908 for competence, autonomy, 
and relatedness, respectively. Also, the test-retest reli-
ability were 0.982, 0.985, and 0.980 for competence, 
autonomy, and relatedness, respectively [30]. In the pres-
ent study, the internal consistency were 0.890, 0.900, 

and 0.905 for competence, autonomy, and relatedness, 
respectively.

Finally, the International Physical Activity Question-
naire (IPAQ) was used to assess the participant’s intensity 
of physical activity participation and sitting time during 
their daily activities. The total amount of physical activity 
participation was estimated in MET-min/week. The stu-
dents stated the time they spent physically active in the 
last seven days. The test re-test reliability was established 
(Cronbach alpha = 0.80) [31]. In this study, the translated 
Malay version was used [32].

Data analysis
Descriptive analysis was used to describe the socio-
demographic characteristic of the participants, such as 
age, gender, ethnicity, school, exercise frequency, and 
duration of exercise sessions per week. The results were 
presented as mean, standard deviation, frequencies, and 
percentages (%). The structural equation modelling was 
performed to determine the effect of the social-ecolog-
ical factors (social support and physical environment) 
on physical activity through psychological factors (self-
efficacy, decisional balance, and psychological needs 
satisfaction) (Fig. 1). The path analysis was performed to 
test the initial hypothesized model using the maximum 
likelihood robust (MLR) estimator. In this study, the 

Fig. 1  Hypothesized initial structural model of the relationships between social-ecological with psychological constructs and amount of PA with a stan-
dardized regression coefficient. Notes: family = family support, friend = friends support, availability = availability of exercise facilities, quality = quality of 
exercise facilities, efficacy = Self-Efficacy for Exercise, pnse = Psychological Needs Satisfaction in Exercise, benefits = perceived benefits, barriers = perceived 
barriers, p.a. = Physical Activity

 



Page 4 of 7Sabo et al. BMC Psychology          (2024) 12:419 

MLR is preferred because its produces parameter esti-
mates that are robust to normality distribution of data 
[33]. The recommended fit indices and cut-off point val-
ues used were root mean square error of approximation 
(RMSEA) < 0.07, standardized root mean square residual 
(SRMR) < 0.08, and comparative fit index (CFI) or Tucker 
and Lewis index ≥ 0.95. Model re-specification was car-
ried out for a misfit model by investigating all non-signif-
icant path, standardized residuals (SR), and Modification 
Indices (MI). A high Modification Index (MI) indicates 
that the corresponding fixed parameter needs to be freed 
to adjust the fit of the model [34]. Furthermore, all the 
scales were measured by a single-construct measure 
using the mean score of each subscale.

Results
The results of the initial hypothesized structural model of 
social-ecological factors with psychological factors and 
physical activity are displayed in Fig. 1. There was a total 
of 24 hypothesized path relationships in the initial model. 
The initial model examined (Model 1) did not show ade-
quate fit indices (Table 1).

Model re-specification was made by removing non-
significant paths from the structural model. The path 
with the highest non-significance value was removed 
one at a time and the model was re-tested after each 
removal. However, the theoretical importance of each 
path was considered during the process of removal. The 
final (model-2) achieved the recommended fit indices 
with eight paths relationships and three additional paths 
relationships (psychological needs satisfaction associated 
with perceived benefits, perceived barriers, and self-effi-
cacy). Table 1; Fig. 2.

Figure 2 shows that family support had a significant and 
positive effect on perceived benefits (β = 0.139, p = 0.010) 
and perceived barriers (β = 0.136, p = 0.011). Friend sup-
port had a significant and positive effect on Perceived 
benefits (β = 0.187, p < 0.001), self-efficacy (β = 0.273, 
p < 0.001), and psychological needs satisfaction (β = 0.235, 
p < 0.001). Perceived availability of exercise facilities had 

Table 1  model fit indices of the structural model
Model CFI TLI SRMR RMSEA (90% CI) RMSEA P-value
Model-1 0.830 0.621 0.077 0.116 (0.099, 0.134) < 0.001
Model-2 0.968 0.948 0.036 0.046 (0.025, 0.065) 0.609
Notes: CFI = Comparative Fit Index, TLI = Tucker-Lewis Index, 
SRMR = Standardised Root Mean Square Residual, RMSEA = Root Mean Square 
Error of Approximation, CI = Confidence Interval

Fig. 2  Final structural equation model of the relationships between socio-ecological variables with psychological variables and amount of PA and 
standardized regression coefficients. Notes: family = family support, friend = friends support, availability = availability of exercise facilities, efficacy = Self-
Efficacy for Exercise, pnse = Psychological Needs Satisfaction in Exercise, benefits = perceived benefits, barriers = perceived barriers, p.a. = Physical Activity
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a significant and positive effect on perceived benefits 
(β = 0.170, p < 0.001) and psychological needs satisfaction 
(β = 0.122, p = 0.014). Perceived benefits had a significant 
and positive effects on psychological needs satisfaction 
(β = 0.295, p < 0.001). Perceived barriers had significant 
and negative effects on psychological needs satisfac-
tion (β = -0.145, p = 0.002). Self-efficacy had a significant 
and positive effects on psychological needs satisfaction 
(β = 0.218, p < 0.001). Finally, psychological needs satis-
faction had a significant and positive effect on physical 
activity (β = 0.155, p = 0.001).

For the mediating effect, the total indirect effect of 
family support on physical activity was not significant 
(β = 0.003, p = 0.352). Friend support had a significant and 
positive total indirect effect on physical activity (β = 0.054, 
p = 0.002) through psychological needs satisfaction 
(β = 0.036, p = 0.006); perceived benefits and psycho-
logical needs satisfaction (β = 0.009, p = 0.014); and self-
efficacy and psychological needs satisfaction (β = 0.009, 
p = 0.016). Perceived availability of exercise facilities had 
a significant and positive total indirect effect on physical 
activity (β = 0.027, p = 0.017) through psychological needs 
satisfaction (β = 0.019, p = 0.049); and perceived benefits 
and psychological needs satisfaction (β = 0.008, p = 0.034). 
Perceived barriers had a significant and negative total 
indirect effect on physical activity through psychologi-
cal needs (β = -0.022, p = 0.034). Perceived benefits had 
a significant and positive total indirect effect on physi-
cal activity through psychological needs satisfaction 
(β = 0.046, p = 0.003). Finally, self-efficacy had a signifi-
cant and positive total indirect effect on physical activ-
ity through psychological needs satisfaction (β = 0.034, 
p = 0.006).

Discussion
The present study explores the mediating role of the 
psychological variables on the relationship between the 
social-ecological variables and physical activity participa-
tion among undergraduate students in Malaysia. Previous 
studies have examined the mediating effects of these psy-
chological factors in the relationship between social-eco-
logical factors and physical activity [11, 13, 14]. However, 
in the present study, psychological needs satisfaction was 
added, which has not been frequently included in previ-
ous studies. The findings of this study have shown that 
family support, friend support, and availability of exer-
cise facilities have an indirect effect on physical activity 
through self-efficacy, perceived benefits, perceived barri-
ers, and psychological needs satisfaction.

Family support had a significant relationship with per-
ceived benefits, and this finding is supported by previous 
studies [11, 12, 14]. These may illustrate that family mem-
bers with positive perceptions towards physical partici-
pation can influence their children during their daily life 

interaction and therefore, improve their perceived ben-
efits of exercise activities. This coincides with the find-
ings of previous study [11]. Additionally, family support 
was found to be significant and positively associated with 
perceived barriers. All the relevant studies have found a 
non-significant association between family support and 
perceived barriers [11, 12, 14], however, Kim and Car-
dinal [35] reported a significant and positive correlation 
between family support and perceived barriers. One pos-
sible explanation may be that the students with negative 
behaviours towards exercise may be getting extra support 
from family members to inspire them to engage in physi-
cal activity.

The effect of friend support on physical activity was 
significantly mediated by perceived benefits, self-efficacy, 
and psychological needs satisfaction. These findings are 
consistent with previous studies [11, 12, 14], indicating 
that students with higher support from their colleagues 
will have more confidence to engage in physical activity 
despite obstacles and may enjoy better benefits of par-
ticipation. Regarding the mediating effect of psychologi-
cal needs satisfaction through self-efficacy, this indicates 
that students with higher confidence will have more psy-
chological satisfaction, such as a sense of accomplish-
ment and in turn, have more influence on their friend’s 
positive behaviour. Moreover, previous studies reported 
that social support from friends and families is positively 
related to psychological needs satisfaction [21, 36].

The effect of perceived availability of exercise facilities 
on physical activity was mediated by perceived benefits. 
This finding is supported by previous studies [11, 12, 14], 
that environmental factors such as the weather, safety, 
quality, availability, and accessibility of exercise facilities 
were significant and positively associated with perceived 
benefits for physical activity. However, in the study, qual-
ity of exercise facilities had no significant effect on all the 
psychological factors. Furthermore, psychological needs 
satisfaction mediated the effect of perceived benefits on 
physical activity, and this finding is consistent with the 
study by Rutten, Boen [37] that the physical school envi-
ronment is a significant predictor of autonomous motiva-
tion for physical activity.

Finally, in the present study, psychological needs sat-
isfaction is the only psychological factor that had a sig-
nificant direct effect on physical activity. Indicating that 
psychological needs satisfaction is significantly associ-
ated with self-efficacy, perceived benefits, and perceived 
barriers, as well as mediated their effects on physical 
activity. This may indicate that the psychological needs 
for autonomy, competence, and relatedness, are universal 
in their influence and can promote psychological health 
across all cultural differences [38, 39]. Moreover, psycho-
logical needs satisfaction had a significant influence on 
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the social-emotional and behavioral functioning of early 
adolescents [40].

Among the limitations of this study, data was collected 
from a single university, and this will limit the general-
izability of the results to other university students. The 
study also utilised self-administered questionnaires and a 
convenience sampling method to assess all the study vari-
ables, which could introduce some biases due to insincere 
responses from the participants. However, all the partici-
pants were assured of their confidentiality and encour-
aged to give their true responses to all the questions. 
Lastly, the study was a cross-sectional design which can 
be difficult to establish cause and effect factors. Future 
studies can replicate the research findings with a more 
scientific sampling method and study design, such as the 
random sampling method and longitudinal study design.

Conclusion
In the present study, we examined the inter-relationship 
of the social-ecological factors (family support, friend 
support, availability, and quality of exercise facilities) and 
psychological factors (self-efficacy, perceived benefits, 
perceived barriers, and psychological needs satisfac-
tion) in promoting physical activity behaviour. The final 
structural model supported eleven hypotheses with good 
fit indices, revealing that the psychological factors medi-
ated the effect of the social-ecological factors on physi-
cal activity. Students with higher support from social 
and physical environments will have higher confidence, 
positive behaviour, and motivation, which could promote 
their physical activity participation.
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