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Abstract

Background

This study aimed to determine the validity of the Malay-translated version scales for assess-

ing the social support and physical environment for exercise activities.

Method

The study was a cross-sectional design in nature, using self-reported questionnaires among

the university students in Malaysia. Participants were selected using a convenience sam-

pling approach. Perceptions regarding social support and physical environment were

assessed using the Malay-translated version scales. The standard forward-backwards

translation was conducted to translate the English version of the scales to the Malay version.

Confirmatory factor analysis (CFA) was used to validate the translated version scales; com-

posite reliability (CR) and average variance extracted (AVE) were computed.

Results

A total of 857 students participated in this study (female: 49.1%, male: 50.9%). The mean

age of the participants was 20.2 (SD = 1.6). The fit indices of the initial hypothesized mea-

surement models (social support and physical environment) were not satisfactory. Further

improvements were made by adding covariances between residuals’ items within the same

factor for each hypothesized model. The final re-specified measurement models demon-

strated adequate factor structure for the social support scale with 24 items (CFI = .932, TLI

= .920, SRMR = .054, RMSEA = .061), and the physical environment scale with five items

(CFI = .994, TLI = .981, SRMR = .013, RMSEA = .054). The CR was .918 for family support,

.919 for friend support, .813 for perceived availability, and .771 for perceived quality. The

AVEs were .560 for family support, .547 for friend support, .554 for perceived availability,

and .628 for perceived quality. The intra-class correlation (ICC) based on test-retest was

.920 for family support, .984 for friend support, .895 for availability of facilities, and .774 for

quality of facilities.
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Conclusion

The Malay version of the social support scale for exercise and the physical environment

scale for physical activity were shown to have adequate psychometric properties for assess-

ing perceived social support and physical environment among the university students in

Malaysia.

Perspective

This study presented the psychometric properties of the social support and physical environ-

ment scales based on CFA and was the first to translate these scales from the original

English version to the Malay version.

Introduction

Physical activity is considered one of the essential components that promote healthy living [1].

Participation in regular physical activity can lead to the prevention and treatment of several

chronic diseases such as diabetes, cardiovascular disease, obesity, and cancer [2]. According to

Nicklett et al. [3], physically inactive adults were 50 to 60% more likely to die early than physi-

cally active adults. Also, some studies reported that about 36% of Malaysian adults were physi-

cally inactive [4, 5]. Based on global estimates, physical inactivity accounted for 9% of deaths

in 2008 [6], whereas sedentary behavior accounted for 3.8% of deaths from 2002 to 2011 [7].

These were reported to be major risk factors that promote noncommunicable diseases [8].

The social ecological model created by Bronfenbrennner [9] has been the most employed

model by researchers to illustrate and identify factors associated with physical activity partici-

pation [10, 11]. According to this model, the social environment (e.g., family support, friends

support, social norms, and cultural background) along with the physical environment (e.g.,

perceived availability and quality of exercise facilities) plays a vital role in influencing and

maintaining physical activity participation [2, 8]. These environmental factors surround the

innermost layer of individual factors, such as demographic factors (e.g., gender, age and level

of education) and psychological factors (e.g., self-efficacy and decisional balance) [12].

Perceived social support and perceived physical environment were found to be correlated

with mental health-related quality of life, and these relationships were significantly mediated

by leisure-time walking and moderate-to-vigorous physical activity [13]. A previous study that

was conducted to examine the effectiveness of worksite social and physical environment inter-

vention on the need for recovery, relaxation, and physical activity reported the largest

improvement in the combined intervention group [14]. According to Ishii, Shibata, and Oka

[15], social support mediated the effect of the physical environmental factors on walking, mod-

erate-intensity activity (excluding walking), and vigorous-intensity activity. Acknowledging

the combined contributions of these environmental variables on physical activity behavior,

there is a need to have scales that will precisely reflect these factors.

Several notions and classifications have been applied to explain the social environment (SE)

support and its constructs [16–18]. Despite SE support having multiple complex dimensions,

it represents the aid and assistance shared through social contacts and interpersonal activities

[19]. SE support signifies the concept for the availability of supportive actions or perceptions

when demanded. This illustrates the relative distinction between the SE support an individual

gets and the individual’s perception of such support. While numerous studies fail to establish a
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precise distinction between perceived and received SE support, perceived SE support is report-

edly more strongly associated with positive health outcomes [18, 20].

According to Sallis, Bauman, Pratt [21], the physical environment (PE) is the degree of

available compensations or limitations that determine health practice suitability. Incentive

environments are those that present the best available exercise facilities, such as sports fields,

bicycle paths, and swimming pools. Restricting environments are those that restrain access or

promote sedentary environments, for instance, busy highway systems and idle games places

[21]. Perceived measures of a PE represent the vital and distinct dimensions that influence

physical activity participation and allow for evaluating important aspects of the PE that are

hard to assess objectively, such as safety of environment and aesthetics [22].

Social support scale for exercise was first originated by Sallis, Grossman, Pinski, Patterson,

and Nader [23] and was confirmed as a valid and reliable instrument among 171 subjects with

a mean age of 21.3 years (SD = 6.5). The physical environment scale for physical activity was

first originated by Stahl et al. [24] and was confirmed as a valid and reliable instrument among

3343 adults, ages 18 years and above. These two scales were translated into the Korean lan-

guage and confirmed to be valid and reliable measures for assessing participants’ perceptions

regarding social support for exercise and available physical environment for physical activity

[25]. The validity and reliability of these translated versions were supported by other research-

ers [11, 26]. The social support and physical environment scales have been translated into and

verified in other languages, including Chinese [27] and Japanese [15]. However, there are not

yet available Malay versions of these scales.

Given that, the university students are mostly adults, it is necessary to authenticate valid

measurement scales for assessing their perceived social support and physical environment sup-

port for participation in physical activity. The previous study by Bostock. [28] reported that

parents play a vital role in facilitating young children’s physical activity. Also, parents are more

supportive of physical activity when there is a safe and available physical environment [29]. It

is therefore necessary to identify the components that support and sustain physical activity

participation. The present study aimed to translate the social support and physical environ-

ment scales for exercise into Malay for application among Malay university student’s popula-

tions and to confirm the psychometric properties of the social support and physical

environment scales.

Method

Participants

A total of 857 undergraduate students (male: 436, female: 421, Mage = 20.2 years, SD = 1.6)

were recruited through a convenience sampling approach. Larger samples generally produce

robust results with greater precision [30]. Therefore, in this study, a sample size of 857 is ade-

quate for confirmatory factor analysis (CFA) of the 24-item social support scale and the 5-item

physical environment scale. The students identified themselves as Malay (81.2%), Chinese

(11.4%), Indian (4.4%), and other (3.0%) but were all Malaysians with profound reading and

speaking skills in Malay. Majority of the students (80.6%) had a mean of 1.77 days per week for

physical activity participation and a mean of 62.3 minutes per session. The participants’

reported sports activities were football, badminton, basketball, jogging, cycling, tennis, and

netball.

Questionnaire translation

The English versions of the scales derived from previous studies were translated into the Malay

language by employing the following steps. First, a bilingual researcher familiar with the scales
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translated the English versions of the social support scale for exercise and physical environ-

ment scale for physical activity scales into the Malay language, as well as maintaining the con-

tent meaning of the scales. Second, the translated Malay version was back-translated into

English by a native Malay speaker who also speaks English. Third, these two versions were

reexamined and settled by a panel of five experts in health psychology, sport sciences, physical

education, and sports psychology. The panel members were all native Malay speakers who also

speak English and had more than 10 years of work experience in their fields of expertise. The

panel evaluated the versions, comparing each item to its corresponding item in the original

English version. All discrepancies were properly amended. The items were further appraised

by the panel to ascertain whether they were culturally fit for Malaysian populations.

The researchers invited 10 undergraduate students to evaluate the clarity of the final Malay

versions. They were asked to give their views of each item on the questionnaire’s content and

display. Their comments were consistent and required no amendments. The Malay-translated

versions of the social support scale for exercise and the physical environment scale for physical

activity are presented in the S1 Appendix.

Data collection

The researchers obtained approval from the Human Research Ethics Committee of Universiti

Sains Malaysia and the study was conducted according to the Declaration of Helsinki. The

data collection was between September and December 2018 at Universiti Sains Malaysia

(USM), located in Kubang Kerian, Kelantan, Malaysia. The study was a cross-sectional design

using the self-reported social support scale and the physical environment scale. Researchers

reached out to the lecturers before beginning their classes to brief them about data collection

and after the classes, the students who agreed to take part in the study remained behind. The

information sheets on participation were distributed to the students to read before being asked

to complete the questionnaire. Implied consent was obtained when the participants volun-

teered to complete both the social support and the physical environment questionnaires and

returned them to the researchers. The average time spent to complete both questionnaires was

between 20 and 27 minutes.

A total of 918 questionnaires were returned to the researchers, and 857 had complete

responses to all the items of social support scale and physical environment scale. Hence, the

final sample was 857 without missing values. To assess the test-retest reliability of the social

support and physical environment scales, a total of 120 participants again completed and

returned the questionnaires at day 14.

Measures

Demographic and sports activities information. Other items included in the question-

naire are the participants’ demographic characteristics (e.g., age, gender, and ethnicity), physi-

cal activity levels, sports participation, and the hours spent performing physical activity or

sports per week.

Social support scale for exercise. The social support scale as originated by Sallis et al. [23]

had 20 items with the family support for exercise scale (two factors, 15 items) extracted with

46.2% of total variance explained and friend support for exercise scale (one factor, five items)

extracted with 35% of the total variance explained. These scales were revised and translated into

Korean [25]. The revised scale consisted of 24 items (i.e., 12 reflecting family support and 12

reflecting friend support). Participants rated their perceived support, such as “I have a friend or

acquaintance who encouraged me to exercise,” with five-point response options ranging

between 1 (never) and 5 (very often) [11]. Also, a two-week, test-retest reliability coefficient was
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reported as .83 for family support and .89 for friends support [25]. In this study, the Malay ver-

sion of the social support scale for exercise was based on the revised version by Yang et al. [25].

Physical environment scale for physical activity. The physical environment was first

originated by Ståhl et al. [24] with three items measuring perceived local opportunities to be

physically active, together with two additional items, one item measuring general awareness of

opportunities, and one item measuring the contribution of health policy to promote physical

activity. The physical environment scale was revised and translated into Korean [25]. The

revised version consisted of five items: three items assessing availability and access to physical

activity facilities and two items assessing the quality of physical activity facilities. The study

participants rated their perceptions of each statement, such as “my residential area offers

enough facilities for me to be physically active”, with five-point response options ranging

between 1 (not true at all) and 5 (definitely true) [11]. Also, a two-week, test-retest reliability

coefficient was reported as .91 [25]. In this study, the Malay version of the physical environ-

ment scale for physical activity was based on the revised version by Yang et al. [25].

Statistical analysis

The data were pre-screened to check for wrong data entry and missing values, and only the

questionnaires with complete responses were included in the analysis. CFA analysis was con-

ducted using Mplus 8 to test the initial hypothesized models. In this study, the MLR Estimator

was preferred to perform CFA because of its robustness to non-normal data distributions and

because it provides robust estimates with standard errors, including a mean adjusted chi-

square statistic [31].

The two initial measurement models of social support with 24 items and physical environ-

ment with five items were tested using CFA. The standardized factor loading of .40 or greater

was applied as a cut-off to establish sufficient factor loading for all the items, as such, employed

as a criterion to retain or remove an item [32, 33]. According to Hair et al. [34], the recom-

mended fit indices for a sample size larger than 250 with more than 12 items for social support

and less than or equal to 12 items for the physical environment were: root mean square error

of approximation (RMSEA) with a desired value of less than .07; standardized root mean

square residual (SRMR) with a desired value of less than .08; and comparative fit index (CFI)

or Tucker and Lewis index (TLI) with the desired values of more than .92 and .97 for social

support and physical environment respectively [34]. Model re-specification was conducted by

referring to the CFA modification index to improve the model fit indices. The models were re-

specified after the researchers considered sufficient theoretical guide.

In CFA, convergent validity and discriminant validity were the components for assessing

construct validity among item measures. The convergent validity refers to the amount of vari-

ance shared by items of a specific construct [34]. According to Hair et al. [34], the factor load-

ings, AVE, and reliability were among the several ways available for estimating the relative

amount of convergent validity. For reliability, Cronbach’s alpha remains the commonly

reported coefficient in the literature [34], however, composite reliability (CR) is advocated

because Cronbach’s alpha may underestimate reliability and CR provides a better estimate

when residual covariances were included in the model [35]. In this study, because residual

covariances were added for both the social support and physical environment models and pre-

vious studies [23–25, 27] reported only Cronbach’s alpha, we reported the CR and the Cronba-

ch’s alpha coefficient. CR was estimated using Raykov’s method [35] in Mplus 8. The cutoff

values were greater than or equal to .60 for CR [36] and .50 for AVE [37].

Discriminant validity, or the extent to which a factor is distinct from other factors [38], was

examined by investigating the correlations between the factors in the models. A correlation
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coefficient of .85 or less between factors was considered adequate discriminant validity [39].

Additionally, for discriminant validity to be supported, Fornell and Larcker [37] noted that the

AVE of the constructs needs to be higher than the shared amount of variance (i.e., square of

the correlation) between the constructs. For test re-test reliability, a sub-sample of 120 partici-

pant’s scores was used to determine the intra-class correlation (ICC) for the social support and

physical environment scales. Sufficient reliability was attained when the ICC values were

greater than .70 [40]. SPSS 24 was used to compute the Cronbach’s alpha and ICC values.

Results

Social support for exercise measurement model

The initial specified measurement model for social support comprised of 24 items and two fac-

tors consisted with previous studies [11, 25, 26]: family support (12 items) and friend support

(12 items). The results of the initial specified measurement model (Model-1) show poor fit

indices (Table 1). Nonetheless, all the items have standardized factor loading of .50 and greater

with p-value < 0.001 (Fig 1). The model fit indices were improved after adding 14 pairs of

covariances between residuals’ items within the same factor (Fig 2). The fit indices of the re-

specified model (Model-2) were desirable (Table 1) with all the items retained. The result for

Model-2 showed standardized item loading ranging from .574 to .842, which were considered

as moderate to very good (Fig 2).

Physical environment for physical activity measurement model

The initial specified measurement model for physical environment comprised of five items

and two factors consistent with previous studies [11, 25, 26]: the availability of exercise facili-

ties (three items) and the quality of exercise facilities (two items). The results of the initial spec-

ified measurement model (Model-1) show poor fit indices (Table 2). Nonetheless, all the items

have standardized factor loading of .50 and greater with p-value < .001 (Fig 3). The model fit

indices were improved after adding one pair of covariances between residuals’ items within

the same factor (Fig 4). The fit indices of the re-specified model (Model-2) were desirable

(Table 2) with all the items retained. The result for Model-2 showed standardized item loading

ranging from .623 to .835, which was considered as good to very good (Fig 4).

Composite reliability (CR) and discriminant validity

Within social support, the CR was .918 for family support and .919 for friend support. The

AVE was .560 for family support and .547 for friend support. The CR and AVE values were

higher than the recommended values of .60 and .50 respectively, hence it was concluded that

the social support scale for exercise showed sufficient convergent validity [37]. The squared

correlation coefficient of family support and friend support was .054, which is less than the

AVE values of .560 and .547. Hence, the social support scale has sufficient discriminant validity

Table 1. Summary for social support model fit indices.

Path model RMSEA (90% CI) CFI TLI SRMR

Model-1 .075 (.072, .079) .887 .876 .058

Model-2a .061 (.057, .064) .932 .920 .054

aModel-2 with correlated items residual; FR12 with FR11, FR2 with FR1, FM3 with FM1, FR4 with FR1, FM10 with

FM8, FM4 with FM1, FR4 with FR2, FM12 with FM11, FM4 with FM3, FM4 with FM2, FM2 with FM1, FM12 with

FM2, FR12 with FR2, FR11 with FR5.

https://doi.org/10.1371/journal.pone.0239725.t001
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[37]. Table 3 presents the CR and AVE values, the correlation coefficients, and the square of

the correlation coefficient of the final social support for the exercise model.

For the physical environment, the CR was .813 for perceived availability of exercise facilities

and .771 for perceived quality of exercise facilities. The AVE was .554 and .628 for perceived avail-

ability and perceived quality, respectively. The CR and AVE values were higher than the recom-

mended values of .60 and .50 respectively, thus it was concluded that the physical environment

scale for physical activity showed sufficient convergent validity [37]. The squared correlation coef-

ficient of perceived availability and perceived quality was .411, which is less than the AVE values

of .554 and .628. Hence, the physical environment scale has sufficient discriminant validity [37].

Table 4 presents the CR and AVE values, the correlation coefficients, and the square of the corre-

lation coefficient of the final physical environment for the physical activity model.

Test-retest reliability

A total of 120 participants completed both the social support scale and the physical environ-

ment scale twice within the interval of 14 days. Their mean score for social support increased

Fig 1. Social support measurement model (Model-1).

https://doi.org/10.1371/journal.pone.0239725.g001
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from 74.3 (SD = 17.3) at day one to 76.0 (SD = 17.4) at day 14. The ICC was .920 for family

support (95% CI, .887, .943, p-value < .001), and .984 for friend support (95% CI, .977, .989,

Fig 2. Social support measurement model (Model-2).

https://doi.org/10.1371/journal.pone.0239725.g002

Table 2. Summary for physical environment model fit indices.

Path model RMSEA (90% CI) CFI TLI SRMR

Model-1 .098 (.071, .128) .975 .937 .025

Model-2a .054 (.021, .092) .994 .981 .013

aModel-2 with correlated items residual; PE5 with PE1.

https://doi.org/10.1371/journal.pone.0239725.t002
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p-value< .001). For the physical environment, their mean score increased from 17.2

(SD = 3.6) at day one to 17.8 (SD = 3.7) at day 14. The ICC was .895 for perceived availability

(95% CI, .853, .926, p-value < .001), and .774 for perceived quality (95% CI, .691, .837, p-value

< .001). These results showed adequate stability [40].

Internal consistency

For the social support scale, the Cronbach’s alpha was .940 for family support and .936 for

friend support. For physical environment scale, the Cronbach’s alpha obtained was .743 for

perceived availability and .771 for perceived quality. Although there is no precise standard for

the level of correlation, a recommended guideline is that items that correlate below .3 with the

total score are considered less adequately related and consequently contribute less to the mea-

surement of the factor [41]. The item-correlation values for all of the items ranged between

.582 to .797 and between .470 to .654 for social support and physical environment scales

respectively.

Discussion

In this study, the researchers translated the English versions of the social support and physical

environment scales into Malay and then ascertained the validity and reliability of the Malay

Fig 3. Physical environment measurement model (Model-1).

https://doi.org/10.1371/journal.pone.0239725.g003
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versions of these scales among undergraduate students in USM using confirmatory factor

analysis. The results obtained showed acceptable evidence of the validity and reliability of the

social support scale for exercise and physical environment scale for physical activity scales

within the data studied. The scales fit the data well and provided solid evidence for construct

validity.

The social support and physical environment models verified in the present study were

shown to have adequate internal reliability with the study sample. The Cronbach’s alpha

obtained for social support (.940 for family support and .936 for friend support) and for the

physical environment (.743 for perceived availability and .771 for perceived quality) appeared

to be consistent with the previous study (.85 for family support and .88 for friend support) and

.78 for the physical environment [11]. All item-total correlation values were higher than .30,

which indicate that the scales have sufficient internal reliability, and each item contributed to

the measurement of its core factor [41]. The ICC values for test-retest obtained in this study

were all above .70. As such, all scales have sufficient stability [40]. Yang et al., [25] reported

Fig 4. Physical environment measurement model (Model-2).

https://doi.org/10.1371/journal.pone.0239725.g004

Table 3. Composite reliability (CR), average variance extraction (AVE), factor correlation and squared correla-

tion for social support final model.

Variables CR (95% CI) AVE 1 2 r2

1. Family support .918 (.908, .928) .560 1 .233�� .054

2. Friend support .919 (.909, .929) .547 1

��Correlation is significant at the .001 level (two tailed), r2 = squared correlation coefficient.

https://doi.org/10.1371/journal.pone.0239725.t003
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test-retest values of .83 for family support; .89 for friend support; and .91 for physical environ-

ment [11].

CFA was conducted to investigate and confirm the factor models of social support and

physical environment by assessing the measurement model validity. The social support scale

was specified with 24 items and two factors, and the physical environment scale was specified

with five items and two factors. The CFA results confirmed that both models had a good fit

with the data obtained from Malaysian undergraduate students, as no items were deleted from

the original version. The convergent validity of the models assessed using CR and AVE were

both above the recommended values of .60 [36] and .50 [37] respectively. These suggest that

both models have adequate convergent validity and or stable precision of estimation [37, 42].

In addition, all correlations between the factors in the two models were less than the cut-off

value of .85. The squared correlation coefficients were all less than the AVE values of its factors.

These results showed that the factors in the social support model and the physical environment

model do not overlap much and each factor explains a distinct variance than the other factor

[37].

The previous studies [23, 24, 25] on the social support scale for exercise and the physical

environment scale for physical activity scales used in this study did not state whether covari-

ances between error residuals were added or not. However, in the present study 14 pairs of

covariances between residuals’ items (six for friend support and eight for family support) were

added for social support scale and one pair was added for the physical environment scale (i.e.,

perceived availability). These residuals covariances were added within the same factor for each

scale based on the MI values reported in Mplus output and after adequate theoretical support

was carried out by the researchers. Among the 14 pairs of residual covariances added for the

social support, five similar pairs were added to both the family support and friend support

including (1) FM1/FR1 (“Exercised with me”) with FM2/FR2 (“Gave me encouragement to

stick with my exercise program”), (2) FM1/FR1 (“Exercised with me)” with FM4/FR4 (“Tries

to exercise with me”), (3) FM2/FR2 (“Gave me encouragement to stick with my exercise pro-

gram”) with FM4/FR4 (“Tries to exercise with me”), (4) FM2/FR2 (“Gave me encouragement

to stick with my exercise program”) with FM12/FR12 (“Praise me about the changes in my

body that I got from exercising”), and (5) FM11/FR11 (“Doing simple tasks for me to have

more time for exercise”) with FM12/FR12 (“Praise me about the changes in my body that I got

from exercising”). For the physical environment scale, a negative covariance between residual

for PE1 (“There are enough exercise facilities and places such as jogging track, cycling path,

parks, playgrounds parks, or gyms”) with PE5 (“The district office provides various physical

activity programs like exercising class or sport events for the residents”) was added for the per-

ceived availability factor. According to Kline. [38], residual covariances in CFA represent the

assumption that the two paired items share some unexplained variances in common that is not

defined in the model. Positive values of correlated residual terms indicate that the initial model

underestimates the specific items covariance, whereas negative values indicate that the model

overestimates this covariance [43]. The negative residual covariance between PE1 and PE5

Table 4. Composite reliability (CR), average variance extraction (AVE), factor correlation and squared correla-

tion for physical environment final model.

Variables CR (95% CI) AVE 1 2 r2

1. Availability .813 (.779, .847) .554 1 .641�� .411

2. Quality .771 (.733, .810) .628 1

��Correlation is significant at the .001 level (two tailed), r2 = squared correlation coefficient.

https://doi.org/10.1371/journal.pone.0239725.t004
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could occur since both items were asking about the availability of exercise facilities and PE1

did not specify as to who provided the facilities, which could lead to most of the participants to

perceive these items as similar. Additionally, in social psychological research, residual covari-

ances should be included in the model when they make a substantive meaning [44, 45].

According to the social-ecological framework, social support (e.g. support from family and

friends) and environmental factors (e.g. access and quality recreational facilities) have a major

influence on children’s physical activity [46]. Some studies have shown that Malaysians values

and cultures assign importance to family bonds, and that adolescents with adequate social sup-

port are more likely to succeed in life [47, 48]. The primary function of the Malaysian Ministry

of Youth and Sports is the provision of training centers for youth registration of sports bodies,

and physical environments (e.g., comfort level and temperature) was significantly related to

civil servants productivity in Malaysia [49]. Given that, objective physical activity was found to

be independently related to higher social support, lower age, more average hours of sunshine,

and greater perceived behavioral control [50]. Hence, in this study, we presented standardized

measures consistent with previous studies [23, 25, 26] that could provide a general understand-

ing of social-environmental factors that may modify and enhance physical activity behavior

among university students.

There are some limitations related to this study. Firstly, the survey was conducted at a single

university, hence the results should be generalized with caution. However, the large sample

size used may add more strength to the conclusions and findings of this study. Secondly, the

use of a self-reported paper-based survey could produce response bias and reduce the accuracy

of the data obtained. To control this intricacy, all the participants were guaranteed of the confi-

dentiality of the data and advised to sincerely response to all the items regarding their true per-

ception and not discuss with their friends when filling out the questionnaires. Also, the

researchers suggest that future study could consider a probability sampling method rather

than the convenience sampling method used in the present study to enhance the generalizabil-

ity of the findings.

This study has shown clearly that the Malay versions of the social support scale for exercise

and the physical environment scale for physical activity are suitable and consistent with previ-

ous studies in assessing physical activity behavior among university students. These scales

were established to have good validity and reliability with all the items retained. Nevertheless,

it is imperative to further assessed the replicability of social support and physical environment

models in varying populations with different age ranges, education levels, occupations, and

health conditions, not only university students. Also, it will be essential to study these scales

among various Malay-speaking population.

Conclusion

The final results provide psychometric evidence for using a questionnaire to evaluate perceived

social-environmental factors that are associated with physical activity participation among

university students in Malaysia. The Malay version of the social support scale for exercise and

physical environment scale for physical activity are considered valid and reliable to be used

among Malaysian university students. All items were retained and confirmed to be fit for the

sample data. The final results could be beneficial to exercise educators, professionals, and pol-

icy makers for assessment and implementation of necessary plans to support and create aware-

ness of the importance of engaging in regular physical activities. Researchers can utilize these

tools to examine and explore the relationships between these social-environmental variables

and other psychological variables to explain exercise behavior among the Malay-speaking

population.

PLOS ONE Social support for exercise and physical environment for physical activity scales

PLOS ONE | https://doi.org/10.1371/journal.pone.0239725 September 28, 2020 12 / 15

https://doi.org/10.1371/journal.pone.0239725


Supporting information

S1 Appendix. The Malay version of the social support scale for exercise and the physical

environment scale for physical activity.

(PDF)

S1 Data.

(PDF)

Acknowledgments

The authors wish to thank the study participants for their involvement.

Author Contributions

Conceptualization: Yee Cheng Kueh, Garry Kuan.

Data curation: Abdulwali Sabo, Yee Cheng Kueh, Garry Kuan.

Formal analysis: Abdulwali Sabo, Yee Cheng Kueh.

Funding acquisition: Garry Kuan.

Investigation: Abdulwali Sabo, Yee Cheng Kueh, Garry Kuan.

Methodology: Yee Cheng Kueh, Garry Kuan.

Project administration: Abdulwali Sabo, Yee Cheng Kueh, Garry Kuan.

Resources: Yee Cheng Kueh, Garry Kuan.

Software: Yee Cheng Kueh.

Supervision: Yee Cheng Kueh, Wan Nor Arifin, Garry Kuan.

Validation: Abdulwali Sabo, Yee Cheng Kueh, Garry Kuan.

Writing – original draft: Abdulwali Sabo.

Writing – review & editing: Abdulwali Sabo, Yee Cheng Kueh, Wan Nor Arifin, YoungHo

Kim, Garry Kuan.

References
1. Sabo A, Kueh YC, Kuan G. Psychometric properties of the Malay version of the self-efficacy for exercise

scale. PLoS ONE. 14(5):e0215698. https://doi.org/10.1371/journal.pone.0215698 PMID: 31050664

2. Kueh YC, Abdullah N. Kuan G, Morris T, Naing NN. Testing measurement and factor structure invari-

ance of the physical activity and leisure motivation scale for youth across gender. Front Psychol.

9:1096. https://doi.org/10.3389/fpsyg.2018.01096 PMID: 30018580

3. Nicklett EJ, Semba RD, Xue QL, Tian J, Sun K, Cappola AR, et al. Fruit and vegetable intake, physical

activity, and mortality in older community-dwelling women. J Am Geriatr Soc. 2012; 60(5): 862–8.

https://doi.org/10.1111/j.1532-5415.2012.03924.x PMID: 22587851

4. Institute for Public Health. National Health and Morbidity Survey 2011 (NHMS, 2011). Putrajaya: Minis-

try of Health Malaysia; 2011: National Health and Morbidity Survey; 2011.8.

5. Kuan G, Rizal H, Hajar MS, Chin M-K, Mok MMC. Bright sports, physical activity investments that work:

implementing brain breaks in Malaysian primary schools. Br J Sports Med. 2019; 1–2. https://doi.org/

10.1136/bjsports-2018-100146 PMID: 30792256

6. Lee I-M, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, et al. Effect of physical inactivity on

major non-communicable diseases worldwide: an analysis of burden of disease and life expectancy.

The Lancet. 2012; 380(9838): 219–29. https://doi.org/10.1016/S0140-6736(12)61031-9 PMID:

22818936

PLOS ONE Social support for exercise and physical environment for physical activity scales

PLOS ONE | https://doi.org/10.1371/journal.pone.0239725 September 28, 2020 13 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0239725.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0239725.s002
https://doi.org/10.1371/journal.pone.0215698
http://www.ncbi.nlm.nih.gov/pubmed/31050664
https://doi.org/10.3389/fpsyg.2018.01096
http://www.ncbi.nlm.nih.gov/pubmed/30018580
https://doi.org/10.1111/j.1532-5415.2012.03924.x
http://www.ncbi.nlm.nih.gov/pubmed/22587851
https://doi.org/10.1136/bjsports-2018-100146
https://doi.org/10.1136/bjsports-2018-100146
http://www.ncbi.nlm.nih.gov/pubmed/30792256
https://doi.org/10.1016/S0140-6736(12)61031-9
http://www.ncbi.nlm.nih.gov/pubmed/22818936
https://doi.org/10.1371/journal.pone.0239725
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