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Abstract: The Exercise Benefits/Barriers Scale (EBBS) research instrument has been extensively used
to investigate the perceived benefits and barriers of exercise in a range of settings. In order to examine
theoretical contentions and translate the findings, it is imperative to implement measurement tools
that operationalize the constructs in an accurate and reliable way. The original validation of the
EBBS proposed a nine-factor structure for the research tool, examined the EBBS factor structure, and
suggested that various factors are important for the testing of the perception of exercise benefits
and barriers, whereas a few items and factors may not be vital. The current study conducted a
confirmatory factor analysis (CFA) using hierarchical testing in 565 participants from the northwest
region of the United Kingdom, the results of which provided evidence for a four-factor structure of
the benefits measure, with the Comparative Fit Index (CFI) = 0.943, Tucker–Lewis Index (TLI) = 0.933,
and root means square error of approximation (RMSEA) = 0.051, namely life enhancement, physical
performance, psychological outlook, and social interaction, as well as a two-factor structure of the
barrier measures, with the CFI = 0.953, TLI = 0.931, and RMSEA = 0.063, including exercise milieu
and time expenditure. Our findings showed that for a six-factor correlated model, the CFI = 0.930,
TLI = 0.919, and RMSEA = 0.046. The multi-group CFA provided support for gender invariance.
The results indicated that after three decades of the original validation of the EBBS, many of the
core factors and items are still relevant for the assessment of higher-order factors; however, the
26-item concise tool proposed in the current study displays a better parsimony in comparison with
the original 43-item questionnaire. Overall, the current study provides support for a reliable, cross-
culturally valid EBBS within the UK adult population, however, it proposes a shorter and more
concise version compared with the original tool, and gives direction for future research to focus on
the content validity for assessing the perception of the barriers to physical activity.

Keywords: exercise benefits; exercise barriers; questionnaire; validity; reliability; confirmatory
factor analysis

1. Introduction

The health benefits of physical activity (PA), especially for the prevention of non-
communicable diseases, and the recommendations for minimum PA to secure such health
benefits have been well-documented [1]. Despite this, approximately 3.2 million deaths
per year have been attributed to a lack of engagement in PA, and this has established
physical inactivity as the fourth universal risk factor of mortality [1]. Thus, it is imperative
to understand the barriers and facilitators of engagement in PA. Although obtaining such
an understanding does not necessarily lead to enhancement of engagement in PA, such
understanding is essential for providing more in-depth knowledge about the adherence to
PA guidelines, the etiology of physical inactivity, and developing policies and strategies for
facilitation of PA behavior [2].

Amongst several theories aiming to explain human health behavior, the Health Belief
Model is one of the most widely-used applied theories [3], postulating that risk susceptibil-
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ity, risk severity, self-efficacy, and cues to action, together with perceived benefits of action
and perceived barriers of action, are the six key constructs predicting health behavior [4].
Among these constructs, perceived barriers and benefits are of particular importance, as it
was previously demonstrated that the ratio of perceived barriers to perceived benefits is the
strong predictor of the individual’s health [5] and PA [6] behavior. Previous studies in older
adults demonstrated that the perception of the PA benefits can take intrinsic orientation
represented in perspectives such as health promotion, self-confidence, and well-being;
or extrinsic orientation via improving social interactions, receiving financial rewards, or
attendance in a convenient environment [7]. Similarly, the perception of barriers of the PA
is equally as important as actual or imagined barriers, inconveniences, predicaments, finan-
cial constraints, and the range of expenses linked with adherence and childcare, together
with the perceived risk of safety and security have been previously reported as barriers
adversely affecting PA behavior [8].

Previous studies have identified that, amongst adults, physical limitations due to pain
and weakness, a lack of motivation, and a lack of time are the strongest perceived barriers
to PA; whereas family relationships, social support, and potential health benefits are the
strongest motivators [9]. In young adults, where external barriers and health education
demonstrated a strong association with PA behavior [10], a study demonstrated that the
availability of places to exercise and the convenience of the exercise schedule, together
with physical exertion (hard work, tiredness, and fatigue) from exercise, were the strongest
perceived PA barriers [11]. Amongst older adults, the review of Schutzer and Graves (2004)
classified poor health, availability of a physical environment, a lack of advice from the
physician, and the lack of knowledge and understanding of the relationship between PA
and health, together with the pattern of insufficient PA during childhood and youth, as the
established constraints to PA, while an individual’s belief in their ability to successfully
perform (i.e., self-efficacy), continuous contacts and prompts, and environmental factors,
such as appropriate music, were classified as the motivators to exercise [12]. Despite these
broad themes, the determinant of PA behavior and perceptions of barriers and facilitators
of such behavior are population-specific, based on biological, psychological, social, and
cultural characteristics of the population [2], and thus, there is a need for a validated tool
that can identify and examine the perceived barriers and facilitators of PA in different
populations. Table 1 demonstrates a summary of the literature on the perception of the
benefits and barriers of physical activity with a methodology and population comparable
to the current study.

In the UK, El Ansari and Lovell [13] and Lovell, El Ansari, and Parker [6] investigated
the barriers to exercise between non-exercising younger and older female adults using
the barriers subscale of the Exercise Benefits/Barriers Scale (EBBS) in relation with family
relationships and responsibilities; however, a relatively small sample size, the focus on
barriers (and, in particular, in relation with the number of children), inadequate atten-
tion to confounding factors, narrow age and gender categories of the participants, and,
most importantly, the descriptive analysis of the findings limited the generalizability and
usefulness of the findings.

The EBBS research instrument, as employed by El-Ansari and Lovell [13], has been
extensively used to investigate the perceived benefits and barriers of exercise in a range
of settings, populations, and conditions, for instance in Mexican-American women [14],
midlife Australian women [15], older African women [16], Iranian women [17], in physical
disabilities and chronic health conditions [18], in patients with multiple sclerosis [19] or
with HIV [20], in overweight and obese women with polycystic ovarian syndrome and as
part of a randomized controlled trial [21], as part of the investigation into physiological
and perceptual responses to Latin partnered social dance [22], in relation with cardiac
rehabilitation [23,24], in parents and preschool age children [25,26], and as part of the
investigation of the perception of a yoga-based fall prevention program in older adults [27].
The above studies have implemented the EBBS as part of the research, making reference to
the original validation study by Sechrist, Walker, and Pender in 1987 [28].
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The original validation of the EBBS, conducted by Sechrist and colleagues [28] in the
USA, used a large sample of 664 adults (mean age = 38.7 years) and exploratory factor
analysis (EFA) with varimax rotation to assess the factor structure. The results provided
support for a 43-item and nine-factor solution, with five factors composing the benefits
subscale and four factors the barriers subscale. Although no item cross-loadings were
found between benefit and barrier subscales or within the barrier subscale, a number of
items cross-loaded within the benefits subscale. The item factor loadings for all factors
were acceptable, and ranged between 0.46 and 0.85. Factor loadings for first-order factors
varied between 0.56 and 0.77. The nine-factor solution explained 64.9% of the variance. In
addition, Cronbach’s alpha provided support for the reliability of the EBBS.

Following the validation study by Sechrest and colleagues [28], the EBBS nine-factor
structure has been assessed on various occasions. In contrast to the original validation
study, the subsequent factor analytical results only partially confirmed the original struc-
ture. The EFA assessment of Akbari Kamrani et al. (2014) of the EBBS accounted for
61.8% of the variance [29]. Although the amount of variance explained was similar to
the Sechrest et al. study [28], in a sample with 388 older participants (above 60 years of
age), Akbari Kamrani et al. (2014) found a 10-factor solution, and two items showed cross-
loadings with other factors, yielding five benefit and five barrier factors [29]. Similarly,
within the study of Brown (2005), including 398 psychology students, the use of EFA also
yielded a 10-factor solution [30]. Interpretation of the factor structure was based on a
factor loading cutoff of 0.45 and factors with less than three items; for instance, family
discouragement with two items was omitted. Overall, a total of 17 items did not load on
any factor, with loading below 0.45. The final seven-factor solution supported five benefit
factors and two barrier factors, explaining 38.1% of the variance [30]. Using a sample of
409 nursing students, EFA assessment of the EBBS conducted by Ortabag et al. [31] also
supported a seven-factor structure, with five benefit and two barrier factors, accounting
for 57.1% of the variance. In sum, the original 43-item, nine-factor structure as proposed
by Sechrest et al. [28] was only partially supported by follow-up studies. Thus, based
on EFA results, it appears that the EBBS might be effective with fewer items and fewer
factors. Benefit factors that have been confirmed repeatedly include physical performance,
psychological outlook, social interaction, and preventive health, whereas barrier factors
were reflected by physical exertion and exercise milieu [29–31].

The inconsistent findings discussed demonstrate a gap in the knowledge, and the fact
that, despite the frequent use of EFA and substantial support for part of the EBBS factor
structure, a methodological shortcoming in the psychometric assessment is the lack of
rigorous confirmatory factor analysis of the EBBS.

The present study conducts a confirmatory factor analysis as part of its study of
validity, and within the domain of construct validity. This conceptually refers to the extent
that the scores of the EBBS are consistent with the hypotheses that they were generated for
(and based on the presumption that the EBBS indeed validly measures the construct to be
measured). The fundamental perspectives within this domain of validity are the structural
validity, hypotheses validity, and cross-cultural validity [32]. Through incorporating CFA
as part of our broad analysis, the study not only attempts to lessen the overall number
of observations into latent factors based on the commonalities observed in the data, but
also (and more importantly) to minimize measurement errors and facilitate inferential
analysis and comparison of the alternatively postulated a priori model [33]. CFA therefore
offers an opportunity to statistically examine the structure of groups within our target
population, facilitate the investigation of the cross-cultural validity, and give adequate
confidence for confirmation of the validity of the instrument and its sub-domains, or
potentially developing an amended version of the research tool, if necessary.
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Table 1. Summary of the literature on the perception of the benefits and barriers of physical activity with methodology and population comparable to the current study.

Author/s and
Date Population Methods Summary Key Findings Strengths Limitations

1

Fredrick
et al.
(2020)
Reference
[34]

862
university
students,
USA

EBBS questionnaire
Resistance training
questionnaire
International Physical
Activity Questionnaire
(IPAQ)

PP: 3.5 ± 0.4, PO: 3.4 ± 0.5, PH: 3.3 ± 0.5, LE: 3.2 ±
0.5, SI: 2.7 ± 0.6
PE: 2.7 ± 0.6, TE: 1.8 ± 0.5, EM: 1.6 ± 0.5, FD: 1.5
± 0.5
- Males reported more perceived benefits to EX/PA
- No significant interaction effects of gender and
year of study in behaviors or perceived benefits
and barriers

- Investigation of the
correlation between EX
behavior and barriers
and benefits of EX/PA
- Large sample size and
relatively proportionate
representation of year
groups in the sample

- 96% met aerobic PA guidelines (participation
bias?)
- Possible impact of availability of
university/community bus system
- Unequal gender and racial/ethnic make-up of
the sample
- Potential impact of seasonality, temperature,
and geographical location on PA/EX behavior
and perceptions

2

Firdaus Abdullah
et al.
(2018)
Reference
[11]

355
university
students,
Malaysia

Demographic & EBBS
questionnaires

PP: 4.18 ± 0.56, PO: 4.16 ± 0.59, PH: 3.89 ± 0.63,
LE: 3.97 ± 0.54, SI: 3.96 ± 0.67
PE: 2.96 ± 0.74, TE: 2.37 ± 0.69, EM: 2.60 ± 0.64,
FD: 2.28 ± 0.87

- Reasonable sample size
- Attention to
characterization of
demographics

- Inadequate reporting of total scales of barriers
and benefits
- Lack of a tool to assess PA/EX behavior
- Poor description of methods and data analysis

3

Lovel
et al.
(2010)
Reference
[6]

200
non-
exercising
female
university
students,
UK

Brief demographic
questionnaire
EBBS questionnaire

PP: 3.25 ± 0.46, PO: 3.08 ± 0.60, PH: 3.05 ± 0.56,
LE: 2.93 ± 0.48, SI: 2.50 ± 0.65
PE: 2.63 ± 0.60, TE: 2.12 ± 0.59, EM: 2.08 ± 0.60,
FD: 2.06 ± 0.62
- Significantly higher perceived benefits vs. barriers
- PP rated significantly higher than other benefits
and PE rated significantly higher than other
barriers

- Data collected via
random selection of
participants from two
different universities on
three different occasions

- Focus on non-exercising female population
restricted external validity
- Inadequate demographic assessment,
including lack of data on ethnicity, year of
study, family care responsibilities, wider
socioeconomic characteristics, or other
confounding variables

4
Szarabajko (2018)
Reference
[35]

595 over-
weight,
obese,
and
normal
weight
university
students,
USA

EBBS questionnaire
Body composition
through bioelectrical
impedance body fat
analyzer,
Waist circumference

PP: 3.46 ± 0.42, PO: 3.24 ± 0.50, PH: 3.46 ± 0.45,
LE: 3.31 ± 0.45, SI: 3.16 ± 0.54
PE: 2.12 ± 0.57, TE: 3.00 ± 0.57, EM: 3.20 ± 0.52,
FD: 3.25 ± 0.64
- Obese students demonstrated greater perceived
barriers, while normal weight students reported
greater benefits to exercise.
- Normal weight students reported higher
perceived benefits for LH, but not for PH.

- Use of body
composition and waist
circumference together
with the EBBS
- First study to link waist
circumference and the
EBBS
- Strong exclusion criteria
leading to enhancing the
rigor
- Large sample size

- Some barriers constructed might need further
revision and rephrasing for the population per
the low alpha reported.
- Errors arising from self-reported
anthropometry
- Potential confounding impact of health
knowledge and education on reported findings
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Table 1. Cont.

Author/s and
Date Population Methods Summary Key Findings Strengths Limitations

5

Nolan
et al.
(2011)
Reference
[36]

462
first-year
university
students,
South
Africa

EBBS questionnaire

PP: 3.22 ± 0.43, PO: 3.16 ± 0.44, PH: 3.23 ± 0.55,
LE: 3.02 ± 0.39, SI: 2.76 ± 0.62
PE: 2.28 ± 0.56, TE: 1.93 ± 0.60, EM: 2.05 ± 0.46,
FD: 1.90 ± 0.70
- Higher scores of PP for males vs. females
- The mean scores for male students were slightly
higher for PE and EM as barriers, whereas the
mean scores for female students were higher for
TE and family FD as barriers.

- Analysis of gender
difference in the
perception of benefits
and barriers of exercise

- Purposive sampling
- Inadequate demographics and limited
external validity because of the focus on
freshman students

6

Dalibalta &
Davison (2016)
Reference
[37]

100
university
students,
UAE

EBBS questionnaire
Godin 1997 leisure time
exercise questionnaire

PP: 3.39 ± 0.10, PO: 3.17 ± 0.22, PH: 3.26 ± 0.11,
LE: 3.04 ± 0.16, SI: 2.59 ± 0.22
PE: 2.67 ± 0.17, TE: 2.22 ± 0.38, EM: 1.88 ± 0.32,
FD: 1.87 ± 0.01
- 35% of participants never/rarely exercised, while
44% exercised only sometimes

- Random selection
- Ethnic diversity
- First study of the
perceived benefits and
barriers of PA/EX in this
population

- Relatively small sample size
- Disproportionate gender (81% females), body
composition (80% normal weight), and
ethnicity
- Limited rigor (lack of representative sample
and lack of cross-cultural validation of tools)
- Inadequate confounding factor control (e.g.,
climate and culture)

7
Gad et al. (2018)
Reference
[38]

400
female
university
students,
Saudi
Arabia

EBBS questionnaire,
Godin 1997 leisure time
exercise questionnaire
Demographic
questionnaire

PP: 3.34 ± 0.556, PO: 3.35 ± 0.553, PH: 3.23 ±
0.642, LE: 3.30 ± 0.558, SI: 3.12 ± 0.658
PE: 2.63 ± 0.730, TE: 2.80 ± 0.724, EM: 2.70 ± 0.639,
FD: 2.55 ± 0.867
- 65% of participants physically inactive
- Physically inactive students had significantly
higher average barriers score compared with active
students
- Overweight and obese students had significantly
higher barriers scores vs. normal weight students

- Simple random
selection
- Reasonable sample size
per the power
calculation

- Lack of cross validation of questionnaires
- Potential confounding impact of health
knowledge and education on reported findings

Note: PP = physical performance, PO = psychological outlook, PH = preventive health, LE = life enhancement, PE = physical exertion, TE = time expenditure, EM = exercise milieu, FD = family discouragement;
EX = exercise, PA = physical activity.
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The overall purpose of the current study was to examine the EBBS reliability, validity,
and gender invariance. To meet this broad goal, we produced three aims linked with
elements of the study.

Reliability tests of Cronbach’s alpha for the global EBBS and EBBS subscales have
been previously tested [28–31], showing values above the 0.70 cutoff [39]. The first aim of
the study was to re-test the reliability of the EBBS and underlying factors for our target
population (Aim 1). Previous studies testing the EBBS factor structure [28,30,31] indicated
that various factors are essential for the testing of exercise benefits and barriers, whereas
a number of items and factors are not vital. In contrast to previous EFA approaches, we
intended to assess the latent factor structure of the EBBS using CFA (Aim 2). An important
aspect when testing exercise benefits and barriers is the potential moderating effect of
gender. A methodological shortcoming of previous research was the testing of gender
differences based on mean differences, such as t-tests [29]. A thorough investigation of
gender differences would be the assessment of gender invariance based on covariance
matrices. Therefore, we intended to examine the potential gender differences between
exercise factors and item understanding using multi-group confirmatory analysis (Aim 3).

2. Materials and Methods
2.1. Participants

A total of 565 males (n = 244) and females (n = 321) between 15 and 41 years of age
(M = 21.19, SD = 2.42) participated in this study. Data were collected from university
students from Merseyside, UK. Most participants reported being single (n = 454; in a
relationship, n = 101) at the time of data collection. For more information about the study
population and the recruitment procedure, please see our earlier publications [40,41].

2.2. Instrument

The Exercise Benefits/Barriers Scale (EBBS; Sechrist et al., (1987)) was developed to
assess people’s perceptions on exercise benefits and barriers to exercise. Sechrest et al. (1987)
developed the EBBS with nine factors and 43 items, 29 items assessing exercise benefits
and 14 items exercise barriers [28]. The EFA at the time revealed five factors underlying
the benefits of exercise, which were labelled life enhancement (seven items in total; item
example: “Exercise improves the quality of my work”), physical performance (nine items
in total; item example: “Exercise increases my level of physical fitness”), psychological
outlook (six items in total; item example: “I enjoy exercise”), social interaction (four items in
total; item example: “Exercising is a good way for me to meet new people”), and preventive
health (three items in total; item example: “I will live longer if I exercise”). Four factors
depict barriers to exercise, termed as exercise milieu (six items in total; item example:
“It costs too much to exercise”), time expenditure (three items in total; item example:
“Exercising takes too much of my time”), physical exertion (three items in total; item
example: “Exercise is hard work for me”), and family discouragement (two items in total;
item example: “My family members do not encourage me to exercise”). The response scale
is a four-point Likert-type scale anchored by 1 (strongly agree) and 4 (strongly disagree).

2.3. Procedures

Following approval by the university’s ethics committee, the study was promoted
across the universities in Merseyside, UK. The current investigation is part of a large
cross-sectional study, where participants were recruited and attended two clinical visits
for physical and physiological assessments in the first visit, and demographic and ques-
tionnaire completion within the second visit. Standard consent procedures were followed
before questionnaire administration. Participants filled in the demographic questionnaire
and the EBBS, together with other questionnaires on eating disorders, stress, depression,
and anxiety. They completed the hard copy of the EBBS and demographic questionnaire
battery within 10 min, and the data were anonymously transferred to Microsoft Excel
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spreadsheets, and were examined for accuracy and potential data entry errors before the
statistical analysis.

2.4. Statistical Analysis

Confirmatory factor analysis (CFA) was undertaken using AMOS 23.0 software. Model
estimations were based on maximum likelihood methods [42]. In order to establish and
assess multi-factor measurement models, we adopted a strategy by Jöreskog (1993), who
proposed a model-generating stage before testing the measurement model [43]. First,
we assessed one-factor congeneric models for each of the nine EBBS factors. Congeneric
models are the smallest entity of a measurement model outlining the regression of a
number of observed variables (items) on a single latent variable (factor). This allows
re-specification of the model (i.e., freeing covariance, item deletion) before calculating the
overall measurement model for exercise benefits and exercise barriers (Aim 1). We then
examined the overall fit of the entire EBBS scale (Aim 2). The measurement models were
assessed through parsimonious fit, and we employed a chi-square test (χ2); the incremental
fit was examined through the Comparative Fit Index (CFI) [44] and the Tucker–Lewis Index
(TLI) [45], and the absolute fit was analyzed through the standardized root mean square
residual (SRMR) [46] and the root means square error of approximation (RMSEA) [47].
Based on the standards developed by Hu and Bentler [48], a very good fit of the data is
achieved when CFI and TLI scores exceed 0.95, the SRMR is below 0.08, and the RMSEA is
below 0.06. Once the best fitting model was established, we used measurement invariance
techniques, as proposed by Gregorich (2006), Byrne (2004; 2010), and Cheung and Rensvold
(2002) [49–52], to assess the covariance structure of the main models across gender (Aim 3).

3. Results
3.1. Reliability

Cronbach’s alpha showed adequate values for the EBBS (α = 0.82) and the benefits
(α = 0.83) and barrier (α = 0.81) subscales. Most subscales showed adequate Cronbach
alpha values above the 0.70 threshold [39]. As the benefit subscales ranged between 0.71
and 0.85, the barrier subscales showed some values below the acceptable limit. While
exercise milieu (α = 0.73) and time expenditure (α = 0.70) were just above the cutoff value,
the internal consistency of the physical exertion factor was marginally below (α = 0.62),
and family discouragement showed a particularly low score of 0.47. Given the problematic
factor construction that was based on only two items, which may have contributed to the
low alpha scores, it was decided to omit the family discouragement factor, excluding items
21 and 33 from further analysis.

3.2. Correlations

In Table 2, the correlations matrix revealed good support for the two main constructs
of exercise benefits and barriers. All benefit factors showed strong, positive correlations
with the benefit measure, ranging between 0.66 and 0.84. The correlation coefficients
between the barrier factors and barriers measures also displayed strong and positive links
between 0.60 and 0.80. The relationship between benefits and barriers was reflected by a
significant, negative coefficient of 0.39.
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Table 2. The correlation matrix, Cronbach’s alpha, and descriptive statistics.

Benefit Factors Barrier Factors

1 2 3 4 5 6 7 8 9 10 11

1. Benefits
(total score)

2. Barriers
(total score) −0.39 **

Benefits
3. LE 0.84 ** −0.36 **
4. PP 0.84 ** −0.337 ** 0.69 **
5. PO 0.84 ** −0.38 ** 0.63 ** 0.68 **
6. SI 0.77 ** −0.34 ** 0.56 ** 0.50 ** 0.62 **
7. PH 0.66 ** −0.13 ** 0.48 ** 0.52 ** 0.36 ** 0.26 **

Barriers
8. EM −0.40 ** 0.71 ** −0.34 ** −0.38 ** −0.42 ** −0.31 ** −0.15 **
9. TE −0.31 ** 0.80 ** −0.30 ** −0.29 ** −0.28 ** −0.24 ** −0.13 ** 0.51 **

10. PE −0.14 ** 0.60 ** −0.18 ** −0.05 −0.18 ** −0.18 ** 0.03 0.32 ** 0.29 **
11. FD −0.27 ** 0.73 ** −0.23 ** −0.23 ** −0.25 ** −0.25 ** −0.11 ** 0.30 ** 0.47 ** 0.16 **

Cronbach’s
Alpha 0.93 0.81 0.78 0.85 0.83 0.74 0.71 0.73 0.70 0.62 0.46

Minimum 1 1 1 1 1 1 1 1 1 1 1
Maximum 4 3.29 4 4 4 4 4 3.33 4 4 4

M 3.07 2.12 2.98 3.30 3.23 2.77 3.05 1.86 2.00 2.70 1.92
SD 0.40 0.41 0.45 0.41 0.53 0.61 0.53 0.49 0.58 0.54 0.67

Note. ** Correlations are significant at p < 0.01. LE = life enhancement, PP = physical performance, PO = psychological outlook, SI = social interaction, PH = preventive health; EM = exercise milieu, TE = time
expenditure, PE = physical exertion, FD = family discouragement.
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3.3. Convergent Validity

For the exercise benefit higher-order factor, all items showed adequate factor loadings
between 0.49 and 0.79. Only one item of the life enhancement factor (item 29, “Exercise
helps me decrease fatigue”) showed a slightly lower loading of 0.39. For the barrier factor,
items generally varied in factor loadings between 0.46 and 0.77. Item 28 (“I think people in
exercise clothes look funny”) revealed a loading of 0.35. Except for physical performance,
the congeneric models showed a very good fit of the data in relation to CFI values of 0.95
and above. The TLIs were more variable, with only two factors showing an excellent fit,
that is, life enhancement and time expenditure.

Almost all RMSEA values were slightly elevated, i.e., above 0.08 [48]. Life enhance-
ment and exercise milieu showed adequate scores, including the 90% RMSEA, showing
promising confidence intervals. Even though all regression weights were significant and fit
indices showed some support of the factors’ convergent validity, there were some scores
that appeared rather high, and could cause issues in further model testing. Therefore,
we examined all models with elevated RMSEAs above 0.08 more closely. The preventive
health model revealed a poor absolute fit index, with an RMSEA of 0.133 and a confidence
interval ranging between 0.070 and 0.209 (χ2 (1) = 10.971, p < 0.001; CFI = 0.970; TLI = 0.910;
SRMR = 0.035). The RMSEA is a moderately sensitive simple model misspecification, which
can occur in congeneric model testing, but the RMSEA is more sensitive to complex model
misspecifications [46]. Following up the elevated RMSEA scores, we used the Lagrange
Multiplier test for standardized residual covariances to examine model misspecifications.
Misspecifications occurred for all three items with strong cross-loadings, i.e., above 10, and
error terms strongly covaried, ranging from 14 to 32. Acceptable limits for covariances
would be lower than 4 [50]. Therefore, we decided to delete items 5 (“I will present heart
attacks by exercising”), 13 (“Exercising will keep me from having high blood pressure”),
and 27 (“I will live longer”).

The RMSEA (0.090) for physical performance was also inflated. The Lagrange Mul-
tiplier test detected higher scores for the regression weights and error covariances for
items 23 (“Exercise improves my flexibility”), 31 (“My physical endurance is improved by
exercising”), and 32 (“Exercising improves my self-concept”). Following the deletion of
these three items, the remaining six-item factor of physical performance showed adequate
scores at this level of model testing (Table 3). Testing psychological outlook, the six-item
congeneric model also revealed an elevated RMSEA of 0.106, indicating model misspec-
ifications. The Lagrange Multiplier test for standardized residual covariances indicated
cross-loadings above 10 between items 8 and 20. In addition, the error terms for both items
substantially co-varied, with M.I. = 25.221. We deleted item 20 (“I have improved feelings
of well-being from exercise”) and re-ran the model presented in Table 3. The absolute fit of
social interaction was marginally elevated, with an RMSEA of 0.088. Modification indices
suggested slightly increased error terms between 4.0 and 5.5. In this instance, we decided
to retain all four items of the social interaction factor.

With regard to barriers to exercise, life enhancement showed adequate fit indices, indi-
cating that the data fit the model well. Time expenditure showed a slightly increased RM-
SEA, but, on closer inspection, all items and covariances indicated appropriate scores. Phys-
ical exertion, however, showed some serious model misspecifications, with χ 2(1) = 36.908,
p < 0.001; CFI = 0.831; TLI = 0.494; SRMR = 0.103; RMSEA = 0.252, confidence interval
0.187–0.325. Within the three-item factor, items 19 (“I am fatigued by exercise”) and 40
(“Exercise is hard work for me”) loaded on each other, with M.I. = 33.013 and M.I. = 32.272,
respectively, and both error terms co-varied substantially, with M.I. = 31.670. Therefore,
we deleted both items from further analysis. Two out of three items measuring physi-
cal exertion showed severe misspecifications, and therefore, we omitted this factor from
further analysis.
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Table 3. Congeneric model testing.

χ2 p< CFI TLI SRMR RMSEA RMSEA 90% CI

Benefits
LE (seven-item factor) 35.883 0.001 0.975 0.963 0.031 0.053 0.032–0.074
PP (nine-item factor) 150.294 0.001 0.923 0.897 0.048 0.090 0.076–0.104
PP (six-item factor) 27.259 0.01 0.981 0.969 0.027 0.060 0.035–0.086
PO (six-item factor) 65.869 0.001 0.951 0.918 0.043 0.106 0.083–0.131
PO (five-item factor) 18.607 0.01 0.985 0.970 0.026 0.069 0.038–0.104
SI (four-item factor) 10.784 0.01 0.981 0.943 0.026 0.088 0.042–0.143

Barriers
EM (six-item factor) 27.924 0.01 0.967 0.945 0.033 0.061 0.036–0.087

TE (three-item factor) 5.281 0.05 0.987 0.962 0.020 0.087 0.027–0.166

Note. CFI = Comparative Fit Index; TLI = Tucker−Lewis Index; SRMR = standardized root mean squared residual; RMSEA = root mean
square error of approximation; CI = confidence interval; LE = life enhancement; PP = physical performance; PO = psychological outlook;
SI = social interaction; EM = exercise milieu; TE = time expenditure.

3.4. Hierarchical Confirmatory Factor Analysis

When examining multi-group invariance, Byrne [50,51] proposed a testing strategy
that involves a number of hierarchical steps. Firstly, a baseline model needs to be estab-
lished for each sample. Byrne (2010) suggested that testing should be guided by the best fit
of the data and model parsimony [50]. In this section, we tested a number of measurement
models to establish the best fit. The best-fitting models for the benefit, barrier, or overall
EBBS scale were used in further analysis to examine gender differences. Based on the result
of the congeneric model testing, we examined a four-factor exercise benefit and three-factor
exercise barrier model.

Testing the benefit scale first, the results of the CFA showed a poor fit of the data
for the single-factor model, the second-order model, and the four-factor uncorrelated
model (Table 3). The four-factor correlated model (M4) showed a slightly better fit, with
χ2 (164) = 586.433, p < 0.001; CFI = 0.914; TLI = 0.903; SRMR = 0.049; and RMSEA = 0.058.
The correlated model largely reflected the original five-factor model as proposed by
Sechrist et al. [28], and showed the best fit of the data, which was therefore used for
further analyses (Table 4).

Table 4. CFA of the benefit scale, barrier scale, and EBBS scale.

χ2 p< CFI TLI SRMR RMSEA RMSEA 90% CI

Benefits (22 items reduced to 19)
M1: Single-factor model 1109.662 0.001 0.799 0.778 0.068 0.087 0.082–0.093
M2: Second-order model 631.578 0.001 0.905 0.893 0.054 0.061 0.055–0.066

M3: Uncorrelated four-factor model 1520.435 0.001 0.708 0.677 0.261 0.105 0.101–0.110
M4: Correlated four-factor model 586.433 0.001 0.914 0.903 0.049 0.058 0.052–0.063

M5: Correlated four-factor model (w/o item 8) 490.714 0.001 0.927 0.916 0.046 0.055 0.049–0.060
M6: Correlated four-factor model (w/o item 36) 411.048 0.001 0.936 0.926 0.042 0.052 0.045–0.058
M7: Correlated four-factor model (w/o item 25) 358.718 0.001 0.943 0.933 0.041 0.051 0.044–0.057

Barriers (9 items reduced to 8)
M1: Single-factor model 208.444 0.001 0.837 0.783 0.065 0.109 0.096–0.123
M2: Second-order model 100.461 0.001 0.933 0.908 0.049 0.071 0.057–0.086

M3: Uncorrelated two-factor model 251.458 0.001 0.799 0.732 0.166 0.121 0.108–0.135
M4: Two-factor model 100.461 0.001 0.933 0.908 0.049 0.071 0.057–0.086

M5: Two-factor model (w/o item 9) 61.855 0.001 0.953 0.931 0.044 0.063 0.046–0.081

EBBS (27 items reduced to 26)
M1: Six-factor model 727.682 0.001 0.915 0.904 0.049 0.049 0.044–0.054

M2: Six-factor model (item 12 deleted) 642.614 0.001 0.924 0.913 0.044 0.047 0.042–0.052
M3: Six-factor model (e2–e3) 613.675 0.001 0.930 0.919 0.044 0.046 0.041–0.050

Note. CFI = Comparative Fit Index; TLI = Tucker−Lewis Index; SRMR = standardized root mean squared residual; RMSEA = root mean
square error of approximation; CI = confidence interval.
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A number of items in the four-factor solution appeared to be problematic. Cross-
loading items and modification indices for regression weights with scores above 10 and
covariances above 4 (Lagrange Multiplier test for standardized residual covariances) indi-
cated poor fit of three items. Two life enhancement items and one psychological outlook
item were detected as causing misspecifications. Item 8 (“Exercise gives me a sense of
personal accomplishment”) contributed largely to the misspecification of the model, as it
cross-loaded on physical performance (M.I. = 10.831) and other items (M.I. = 37.146), and
showed large error covariances with other factors (physical performance, M.I. = 42.381) and
items (e.g., item 15, M.I. = 33.966). Following the deletion of this item, the amended model
showed a better fit (M5). Similarly, strong impacts on the model fit were found for item 36
(“Exercise improves the quality of my work”) and item 25 (“My disposition is improved
with exercise”). Deletion of both life enhancement items resulted in a much better model
fit (M6), which, according to Hu and Bentler (1999) [48], almost reached excellent fit (M7).

Examining the barrier scale, the results of the CFA showed a poor fit for the single-
factor and the uncorrelated two-factor models, whereas a better fit was found for the
second-order model and the two-factor correlated model (M4). The Lagrange Multiplier
test showed severe misspecification in association with item 9, including cross-loadings
(M.I. = 18.260) and error covariances (M.I. = 17.903). Deletion of item 9 (“Places for me to
exercise are too far away”) improved the model to a good and excellent fit (M5), with χ2

(19) = 61.855, p < 0.001; CFI = 0.953; TLI = 0.931; SRMR = 0.044; and RMSEA = 0.063.
A number of items in the four-factor solution appeared to be problematic. Cross-

loading items and modification indices for regression weights with scores above 10 and
covariances above 4 (Lagrange Multiplier test for standardized residual covariances) indi-
cated poor fit of three items. Two life enhancement items and one psychological outlook
item were detected as causing misspecifications. Item 8 (“Exercise gives me a sense of
personal accomplishment”) contributed largely to the misspecification of the model, as it
cross-loaded on physical performance (M.I. = 10.831) and other items (M.I. = 37.146), and
showed large error covariances with other factors (physical performance, M.I. = 42.381) and
items (e.g., item 15, M.I. = 33.966). Following the deletion of this item, the amended model
showed better fit (M5). Similarly, strong impacts on the model fit were found for item 36
(“Exercise improves the quality of my work”) and item 25 (“My disposition is improved
with exercise”). Deletion of both life enhancement items resulted in a much better model
fit (M6), which, according to Hu and Bentler (1999) [48], almost reached excellent fit (M7).

Examining the barrier scale, the results of the CFA showed a poor fit for the
single-factor and the uncorrelated two-factor model, whereas better fit was found
for the second-order model and the two-factor correlated model (M4). The Lagrange
Multiplier test showed severe misspecification in association with item 9, including
cross-loadings (M.I. = 18.260) and error co-variances (M.I. = 17.903). Deletion of item 9
(“Places for me to exercise are too far away”) improved the model to good and excellent
fit (M5), with χ2 (19) = 61.855, p < 0.001; CFI = 0.953; TLI = 0.931; SRMR = 0.044; and
RMSEA = 0.063.

Finally, we merged the benefit and barrier models into a six-factor model consisting of
27 items (Table 4). The CFA results indicated modest values for the EBBS measurement
model, M1. One item cross-loaded on various factors, and was subsequently deleted. The
item was part of the exercise milieu factor (item 12 “I am too embarrassed to exercise”),
and loaded on to life enhancement (M.I. = 10.138), social interaction (M.I. = 24.470), and
psychological outlook (M.I. = 21.806). The retested model, M2, substantially increased in
the model fit. In addition, two error covariances have been found with overlapping content,
i.e., items 2 (“Exercise decreases feelings of stress and tension for me”) and 3 (“Exercise
improves my mental health”). Hierarchical CFA testing allowed us to re-specify the benefit,
barrier, and EBBS measurement models. With regard to the second aim, it appears that the
benefit and barrier models should be preferred for further testing, as fit indices showed
stronger values for the four- and two-factor models. Items that were retained following the
hierarchical CFA and factor loadings are presented in Tables 5 and 6.
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Table 5. Benefits—retained items and factor loadings.

Factors and Items Item Loadings

LE—Exercising helps me sleep better at night. 0.58
LE—Exercise helps me decrease fatigue. 0.35
LE—Exercising increases my mental alertness. 0.67
LE—Exercise allows me to carry out normal activities without becoming tired. 0.68
LE—Exercise improves overall body functioning for me. 0.62
PP—Exercise increases my muscle strength. 0.62
PP—Exercise increases my level of physical fitness. 0.68
PP—My muscle tone is improved with exercise. 0.69
PP—Exercising improves functioning of my cardiovascular system. 0.72
PP—Exercise increases my stamina. 0.68
PP—Exercise improves the way my body looks. 0.55
PO—I enjoy exercise. 0.77
PO—Exercise decreases feelings of stress and tension for me. 0.72
PO—Exercise improves my mental health. 0.66
PO—Exercising makes me feel relaxed. 0.64
SI—Exercising lets me have contact with friends and persons I enjoy. 0.67
SI—Exercising is a good way for me to meet new people. 0.64
SI—Exercise is good entertainment for me. 0.73
SI—Exercising increases my acceptance by others. 0.51

Note. LE = life enhancement, PP = physical performance, PO = psychological outlook, SI = social interaction.

Table 6. Barriers—retained items and factor loadings.

Factors and Items Item Loadings

EM—It costs too much to exercise. 0.55
EM—Exercise facilities do not have convenient schedules for me. 0.62
EM—I think people in exercise clothes look funny. 0.43
EM– There are too few places for me to exercise. 0.60
TE—Exercising takes too much of my time. 0.53
TE—Exercise takes too much time from family relationships. 0.73
TE—Exercise takes too much time from my family responsibilities. 0.76

Note. EM = exercise milieu, TE = time expenditure.

3.5. Gender Invariance

For multi-group invariance testing, Gregorich (2006) proposed a hierarchical approach
to the testing procedure, including the comparison of three models assessing metric invari-
ance (factor loadings constrained to be invariant), strong invariance (factor loadings and
item intercepts constrained to be invariant), and strict invariance (factor loadings, item
intercepts, and item variance) against a configural model that is freely estimated with no
constraints [49]. Support for metric invariance would indicate whether factors have the
same meaning across national samples, strong invariance indicates whether comparisons
between latent mean differences will be meaningful, and strict invariance takes into con-
sideration item residual invariance, providing an even stronger basis for cross-cultural
comparisons [49].

In Table 7, the results between configural and metric models showed acceptable
values for all group comparisons, with ∆CFI < 0.01 [52]. Gregorich (2006) stated that
this comparison is particularly important, as it indicates whether items have the meaning
between groups [49]. Testing the barriers model, the results indicated that all items had
meaning across gender groups (M2).
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Table 7. Summary of fit statistics for tests of gender invariance—barriers.

Model Model
Comparison χ2 df ∆χ2 ∆df Statistical

Significance CFI ∆CFI

M1: Configural model (no equality
constraints—seven items) - 69.314 26 - - - 0.944 -

M2: All item factor loadings
constrained a 2 vs. 1 76.311 33 6.997 7 NS 0.944 0.000

M3: Factor loadings and item
variances constrained 3 vs. 1 89.963 40 20.649 14 NS 0.936 0.008

M4: Factor loadings, item variances,
and covariances constrained 4 vs. 1 93.821 41 24.507 15 NS 0.932 0.012

Note. a Kline (2005) proposed that items which are fixed to 1.0 cannot be examined for invariance. Therefore, these items were freed, and
the latent parent variables were fixed to 1.0. NS = not significant.

Testing for strong invariance by constraining factor loadings and item intercepts of
the model, in accordance with Cheung and Rensvold’s (2002) suggestions [52], ∆CFI < 0.01,
the results showed strong support for the model comparison between male and female
data, with ∆CFI = 0.008. Gregorich (2006) proposed that the equivalence of factor item
loadings and item intercepts is a precondition for testing latent mean differences [49], as
applied by Vlachopoulos et al. (2013) [53]. The current results indicated that it would be
appropriate to proceed with this type of analysis to compare the mean differences between
males and females in their perception of exercise barriers. Finally, strict invariance was not
evident for the two gender models, with ∆CFI = 0.012. The test of mean difference showed
no significant results.

In Table 8, the results of exercise benefits between configural and metric models also
showed acceptable values for all group comparisons, with ∆CFI < 0.01 [52], although
the results of M2 indicated a significant difference between the configural and metric
models, with p < 0.05. A shortcoming of this technique is that it only allows examination
by comparison of all factor loadings across groups, but does not provide pinpoint accuracy
when it comes to comparing items for specific subscales across groups. Although Cheung
and Rensvold (2002) stated that the measurement model is completely invariant to the
configural model when ∆CFI is less than 0.01 [52], Byrne (2010) considered ∆χ2 and ∆df
in conjunction with statistical significance as more stringent [50]. More importantly, in
order to show that non-invariance testing proceeds on a subscale level, this way, the
results allow to pinpoint which items are invariant and non-invariant across groups [51].
With regard to the data, the comparison between data from each gender did not show
substantial differences on a factor-loading level, with ∆CFI = 0.003, indicating that factor
loadings were invariant across gender groups, whereas the p-value, p < 0.05, indicated
a significant difference between the models. This may suggest that specific items have
different meanings, or are understood differently between males and females.

Following the test of the metric model, which had all factor loadings constrained,
Byrne (2010) suggested to constrain the items of the first latent variable, in this case,
items of the barriers factor equal across groups, and to measure the remaining items
freely for each sample [50]. Therefore, when “factor-loading parameters are found to
be invariant across groups, their specified equality constraints are maintained, cumu-
latively, throughout the remainder of the invariance-testing process” (p. 223). This
procedure is shown in Table 8 (see Models 3 to 6). When items for each subscale were
constrained separately, all subscale items for life enhancement, physical performance,
and social interaction performed well and supported invariance across groups. For
the psychological outlook factors, one item had to be estimated freely (“I enjoy exer-
cise”), indicating significant differences in item meaning between groups. Model M7
showed no substantial differences regarding ∆CFI = 0.001. The following test of mean
differences was not significant.
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Table 8. Summary of fit statistics for tests of gender invariance—benefits.

Model Model
Comparison χ2 df ∆χ2 ∆df Statistical

Significance CFI ∆CFI

M1: Configural model (no equality
constraints—19 items) - 540.040 292 0.932 -

M2: All item factor loadings
constrained a 2 vs. 1 571.204 311 31.164 19 p < 0.05 0.929 0.003

M3: Items for LE constrained 3 vs. 1 546.096 297 6.056 5 NS 0.932 0.000
M4: Items for LE and PP constrained 4 vs. 1 548.363 303 8.323 11 NS 0.933 0.001
M5: Items for LE, PP, and PO
constrained 5 vs. 1 551.636 307 11.596 15 NS 0.933 0.001

M6: Items for LE, PP, PO, and SI
constrained (item 1 freely estimated) 6 vs. 1 562.899 310 22.859 18 NS 0.931 0.001

M7: Factor loadings and item
variances constrained 7 vs. 1 609.870 329 69.830 37 p < 0.01 0.923 0.009

M8: Factor loadings, item variances,
and covariances constrained 8 vs. 1 625.807 335 85.767 43 p < 0.001 0.920 0.012

Note. a Kline (2005) proposed that items which are fixed to 1.0 cannot be examined for invariance. Therefore, these items were freed and
the latent parent variables were fixed to 1.0. LE = life enhancement; PP = physical performance; PO = psychological outlook; SI = social
interaction; NS = not significant. Item 1, “I enjoy exercise”, of the psychological outlook factor had to be estimated freely.

4. Discussion

The overall purpose of the current study was to investigate the reliability and validity
of the EBBS questionnaire and to examine whether the EBBS is invariantly perceived across
gender. To the best of our knowledge, this is the first and most detailed and extensive
cross-gender investigation of the reliability and validity of the EBBS that has uniquely
and systematically conducted a CFA in addition to the previous tests and examined the
perceived gender invariance of the EBBS factors and items. Our findings partly confirm the
results of the previous EFA of the EBBS, which identified a core of factors and items within
the EBBS that are relevant and essential to the validity and reliability of the questionnaire
across populations.

The first aim of the study was to examine the reliability of the EBBS on a factor and
global level. The results showed strong evidence for the internal consistency for global
measures of benefits and barriers, which supports research findings by Sechrest et al. [28].
Some Cronbach alpha scores were below the desirable 0.70 cutoff [39], namely physical
exertion and family discouragement. The two-item factor of family discouragement showed
a particularly low alpha value of 0.46, and was omitted from further analysis. Previous
research also indicated variability in alpha scores, as reported by Akbari Kamrani et al. [29],
for psychological outlook (0.58), exercise milieu (0.65), and time expenditure (0.60). These
findings bear similarity with previous studies that also found reliability issues on a subscale
level (e.g., Brown [30]; Ortabag et al. [31]).

The second aim of this study was to investigate the latent factor structure of the EBBS.
Following rigorous assessments on an item level, i.e., congeneric model testing and first-
and second-order level, i.e., hierarchical CFA testing, the results provided evidence for a
four-factor structure of the benefits measure, namely life enhancement, physical perfor-
mance, psychological outlook, and social interaction, and a two-factor structure of the barri-
ers measures, including exercise milieu and time expenditure. The current findings largely
support the initial EBBS nine-factor structure proposed by Sechrest and colleagues [28].
Following the validation stage, Akbari Kamrani et al. [29] and Ortabag et al. [31] extracted
five of the six factors found in this study through exploratory factor analyses. Based on
the evidence provided in this and previous studies, there appears to be a core of factors
consistently supporting the measurement of exercise barriers and benefits.

Factors that have not been supported in the present and previous studies might lack
relevance, i.e., preventive health, physical exertion, or psychometric soundness, i.e., family
discouragement. For instance, family discouragement showed a weak alpha value of 0.46
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(Table 2), and consisted of only two items, making it prone to estimation problems [54].
Kline (2005) proposed that any measurement factor should consist of at least three indica-
tors [54], and this suggestion has been taken into consideration by Brown [30], who omitted
family discouragement due to this violation. Furthermore, we found no support for the
physical exertion and preventive health factors at the congeneric model testing level, that
is, all three items of each factor showed severe misspecification, and were omitted from
further analysis. This was due to a particularly high RMSEA, which is sensitive to the
number of items tested and favors model parsimony [55]. The results showed that the
chosen item estimates did not fit the covariance matrix [56]. Preventive health did not
emerge as a relevant factor in previous research (e.g., Akbari Kamrani et al. [29]), as well as
time expenditure (e.g., Brown, [30]; Ortabag et al. [31]). It could be argued that preventive
health is a rather broad factor, and participants, particularly younger age groups, such as
student samples, may not be concerned with health issues, such as high blood pressure or
heart attacks, that may or may not occur in the distant future.

The correlation between global measures of benefits and barriers was significant at
r = −0.39. This finding is similar to Brown [30], with r = −0.46. On a subscale level, we
generally found moderate to strong correlations (Table 2). Brown [30] highlighted that
measures of benefits and barriers bear importance for the EBBS, but he advised against
the separation of both measures. In the current study, the hierarchical model testing
confirmed sound psychometric properties and excellent indices for the correlated four-
factor benefits model, the correlated two-factor barriers model, and the correlated six-
factor model (Table 4). These results indicate that future research could use measures
of exercise barriers and exercise benefits either separately or in conjunction, depending
on the specific aims of the study.

The original EBBS by Sechrest et al. [28] incorporated 43 items, whereas the current
26 items strongly supported the six-factor measure. The current model indicates parsimony,
and the factor loadings for the retained items (Tables 5 and 6) showed convergent validity,
with loadings generally above 0.45. Tabachnick and Fidell [57] argued that item loadings
below 0.45 can cause problems in factor structure interpretation, as they would explain
less than 20% of the variance. One item of the life enhancement factor (“Exercise helps me
decrease fatigue”) showed a loading of 0.35. Despite the recommendations by Tabachnick
and Fidell [57], we decided to retain this item because of the overall performance of the life
enhancement factor was strong across congeneric and hierarchical model testing.

The third aim of the study was to examine the potential gender differences between
exercise factors and item understanding using multi-group confirmatory analysis. This
type of assessment is relevant to make appropriate cross-cultural group comparisons [52].
When all factor loadings for the benefits and barriers subscales were constrained to be
equal, the results showed no significant differences between male and female participants.
Out of the 26 items, only one item, “I enjoy exercise” (life enhancement factor), had to
be measured freely, indicating that male and females have a different understanding of
what exercise enjoyment means. Although some support for metric invariance has been
found, strong invariance at an intercept level could not be confirmed, and no latent mean
differences were found. The results generally support the notion that the EBBS, more
specifically the six-factor version tested in this study, is equally valid to use with male and
female participants.

The results of this study add the following information to the extant literature. The
psychometric properties of the amended, parsimonious EBBS are sound, providing support
for its reliability and validity. Methodologically, the current study goes beyond previ-
ous EFA testing, and incorporates a rigid systematic protocol for testing the latent factor
structure of the EBBS, consisting of first-order factor analysis (i.e., congeneric models),
second-order factor analysis (i.e., CFA of the benefits and barriers model, and for the full
EBBS model), and multi-group CFA to examine gender differences in the use and under-
standing of the EBBS. The use of this protocol was based on contentions by key references
on model testing, including Byrne [50], Cheung and Rensvold [52], Gregorich [49], and
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Hu and Bentler [46,48]. Previous research on EBBS model testing did not follow such
a systematic test protocol, which appears to be a methodological shortcoming. Future
research testing the psychometric properties of the EBBS should follow clear guidelines on
the testing procedures.

The current study was conducted within the framework of a large cross-sectional study
called the Collaborative Investigation in Nutritional Status of Young Adults (CINSYA),
which recruited a large sample of participants via convenient sampling, mainly from
young adults studying in higher education institutions in Merseyside, England [40,41].
Ideally, the investigation of the reliability, validity, and gender invariance as seen within the
current study would require a large but heterogeneous sample to be representative of the
broad target population, and we feel that the rather narrow age range (mostly 18–25 years)
represented in the current study may limit the generalizability of our results. Therefore,
we believe that our findings should be considered in view of the above limitation. A
methodological weakness that should be addressed is the use of calibration and validation
samples [43]. Ideally, two independent samples should be used, including a calibration
sample, to generate an initial structure and establish its factor structure, followed by the
assessment of a validation sample to confirm this initial structure [43]. In this study, the
latent factor structure was based on Sechrest et al. [28], who incorporated a large sample of
664 participants in their EFA test procedure. Researchers should consider the advantages of
a stronger methodological approach, such as the inclusion of two samples. This approach
could be used in cross-cultural studies trying to establish the cross-cultural validity of the
EBBS. This would be helpful, as previous research has been conducted with samples from
Iran (Akbari Kamrani et al. [29]), Turkey (Ortabag et al. [31]), and China (Guo [58]), but
so far only Guo [58] implemented EFA and CFA analyses, although s/he did not use two
independent samples.

The focus of the current study was on the reliability, validity, and gender invariance,
and not the actual investigation of the benefits and barriers of PA amongst the target
population. Despite this, we decided to collate a summary of the previous studies across
the world to facilitate the comparison of our subscale means of the perceived benefits
and barriers of PA against the previous studies with comparable methodologies and
populations (Table 9). While most mean perceived benefit subscales seem to be generally
in line with the mean subscales reported elsewhere, the mean perceived barriers of PA
(e.g., in family discouragement, exercise milieu, and time expenditure) within the current
study are not consistent with the other scores previously reported. Such cross-cultural
inconsistencies in the perceived subscales are not unexpected, however, we consider these
in view of our findings, and argue that these inconsistencies might partially be the reflection
of the rigor of a useful research instrument that would need further investigation, revision,
and cross-cultural validation.
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Table 9. Comparison of the subscale means of perceived benefits and barriers of the physical activity as reported in the current study compared with the previous studies with comparable
methodology and population.

Study Results for
EBBS Factors

Lovel et al. (2010)
UK

Nolan et al. (2011)
South Africa

Dalibalta &
Davison (2016)

UAE

Gad et al. (2018)
Saudi Arabia

Szarabajko (2018)
USA

Firdaus
Abdullah et al. (2018)

Malaysia

Fredrick et al.
(2020)
USA

The Current
Study (2021)

UK

Reference [6] [36] [37] [38] [35] [11] [34] -

Benefit Subscale
Physical

Performance 3.25 3.22 3.39 3.34 3.46 4.18 3.5 3.30

Psychological
Outlook 3.08 3.16 3.17 3.35 3.24 4.16 3.4 3.23

Preventive Health 3.05 3.23 3.26 3.23 3.46 3.89 3.3 3.05
Life Enhancement 2.93 3.02 3.04 3.30 3.31 3.97 3.2 2.98
Social Interaction 3.50 2.76 2.59 3.12 3.16 3.96 2.7 2.77

Barriers Subscale
Physical Exertion 2.63 2.28 2.67 2.63 2.12 2.96 2.7 2.30
Time Expenditure 2.12 1.93 2.22 2.80 3.00 2.37 1.8 3.00

Exercise Milieu 2.08 2.05 1.88 2.70 3.20 2.60 1.6 3.14
Family

Discouragement 2.06 1.90 1.87 2.55 3.25 2.28 1.5 3.08
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5. Conclusions

The psychometric properties of the EBBS provide support for a reliable and valid
operationalization of exercise benefits and exercise barriers. The results indicated that,
in comparison with the original validation of the EBBS by Sechrest and colleagues [28],
a number of core factors and items are still relevant for the assessment of higher-order
factors. The current 26-item version in contrast to the Sechrest et al.’s [28] 43-item version
displays a better parsimony, although, in agreement with Brown [30], the number of barrier
factors could be increased to avoid under-powering of future assessments.

The current study contributes to the literature in operational and conceptual lev-
els. While previous factor analysis including the studies of Akbari Kamrani et al. [29],
Brown [30], and Sechrist et al. [28] used exploratory factor analysis, the current study
replicated the factor structure based on the previous evidence through a statistically rigor-
ous approach using congeneric model testing and confirmatory factor analysis, including
hierarchical models and gender invariance testing. Our findings indicated strong support
for the scale’s internal consistency. In contrast to the previous studies, proposing a 10-factor
structure of the EBBS, our CFA-based findings could only confirm a 6-factor structure
containing two factors associated with the perception of barriers, and four to perception of
benefits. The remaining four factors revealed substantial issues on an operational level,
and future studies need to wary when or if using the factors in questions. If all EBBS factors
are to be applied in the future use of the instrument, the rigor of the study can be improved
by conducting additional factor analysis as part of the study, which may potentially lead to
omitting the factors that are underperforming on a measurement level. Our study is an
exemplar in which not all items performed well due to limited reliability and cross-loading
and lack of gender invariance. Researchers using EBBS cross-culturally need to be aware of
these shortcomings in preparation, design, and implementation of their studies.

Future research needs to validate additional content areas of exercise barriers, as the
current and previous findings (e.g., Brown [30]) suggested an imbalance between benefits,
i.e., four or five factors, and barriers, i.e., two factors. Albeit the results of the present and
previous studies (e.g., Akbari Kamrani et al. [29]; Brown. [30]; Ortabag et al. [31]) indicated
a number of core barriers, namely exercise milieu and time expenditure, and additional
barriers that were formed in previous EFAs. The results of this study also underlined the
value of two global categories (exercise benefits and exercise barriers) for future research as
relevant constructs that could be used on its own or in conjunction.

Author Contributions: F.A. designed the study and led the application for ethical approval, partic-
ipant recruitment, and operation and data collection of the project. S.K. formulated the research
questions, led the statistical analysis and interpretation of the data, and wrote the initial draft of the
manuscript. F.A. revised the manuscript critically for intellectual content. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the institutional ethics committee.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are available to reviewers upon request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization. Global Recommendations on Physical Activity for Health; World Health Organization: Geneva, Switzer-

land, 2010.
2. Victor, J.F.; Ximenes, L.B.; Almeida, P.C. Cross-cultural adaptation of the Exercise Benefits/Barriers Scale (EBBS) for application in

elderly Brazilians: Preliminary version. Cad. Saude Publica 2008, 24, 2852–2860. [CrossRef] [PubMed]
3. Glanz, K.; Bishop, D.B. The role of behavioral science theory in development and implementation of public health interventions.

Annu. Rev. Public Health 2010, 31, 399–418. [CrossRef]

http://doi.org/10.1590/S0102-311X2008001200014
http://www.ncbi.nlm.nih.gov/pubmed/19082276
http://doi.org/10.1146/annurev.publhealth.012809.103604


Int. J. Environ. Res. Public Health 2021, 18, 3516 19 of 20

4. Jones, C.L.; Jensen, J.D.; Scherr, C.L.; Brown, N.R.; Christy, K.; Weaver, J. The Health Belief Model as an explanatory framework in
communication research: Exploring parallel, serial, and moderated mediation. Health Commun. 2015, 30, 566–576. [CrossRef]
[PubMed]

5. El Ansari, W.; Phillips, C.J. The costs and benefits to participants in community partnerships: A paradox? Health Promot. Pract.
2004, 5, 35–48. [CrossRef]

6. Lovell, G.P.; El Ansari, W.; Parker, J.K. Perceived exercise benefits and barriers of non-exercising female university students in the
United Kingdom. Int. J. Environ. Res. Public Health 2010, 7, 784–798. [CrossRef] [PubMed]

7. Mokdad, A.H.; Giles, W.H.; Bowman, B.A.; Mensah, G.A.; Ford, E.S.; Smith, S.M.; Marks, J.S. Changes in health behaviors among
older Americans, 1990 to 2000. Public Health Rep. 2004, 119, 356–361. [CrossRef] [PubMed]

8. Victor, J.F.; Ximenes, L.B.; De Almeida, P.C. Reliability and validity of the Exercise Benefits/Barriers scale in the elderly. Acta Paul.
Enferm. 2012, 25, 48–53. [CrossRef]

9. Paguntalan, J.C.; Gregoski, M. Physical activity barriers and motivators among high-risk employees. Work 2016, 55, 515–524.
[CrossRef]

10. Sukys, S.; Cesnaitiene, V.J.; Emeljanovas, A.; Mieziene, B.; Valantine, I.; Ossowski, Z.M. Reasons and Barriers for University
Students’ Leisure-Time Physical Activity: Moderating Effect of Health Education. Percept. Mot. Ski. 2019, 126, 1084–1100.
[CrossRef]

11. Firdaus Abdullah, M.; Nazarudin, M.N.; Saadan, R.; Munsif Wan Pa, W.A.; Abdul Razak, M.R. Benefits and Barriers of Physical
Activities among Technical University Students. J. Adv. Res. Soc. Behav. Sci. 2018, 13, 1–8.

12. Schutzer, K.A.; Graves, B.S. Barriers and motivations to exercise in older adults. Prev. Med. 2004, 39, 1056–1061. [CrossRef]
13. El Ansari, W.; Lovell, G. Barriers to exercise in younger and older non-exercising adult women: A cross sectional study in London,

United Kingdom. Int. J. Environ. Res. Public Health 2009, 6, 1443–1455. [CrossRef] [PubMed]
14. Kennedy, C.; Devoe, D.; Skov, J.; Short-Degraff, M. Attitudinal changes toward exercise in mexican american women. Occup.

Health Care 1998, 11, 17–28. [CrossRef] [PubMed]
15. McGuire, A.; Seib, C.; Anderson, D. Factors predicting barriers to exercise in midlife Australian women. Maturitas 2016, 87, 61–66.

[CrossRef]
16. Jones, M.; Nies, M.A. The relationship of perceived benefits of and barriers to reported exercise in older African American women.

Public Health Nurs. 1996, 13, 151–158. [CrossRef] [PubMed]
17. Farahani, L.A.; Parvizy, S.; Mohammadi, E.; Asadi-Lari, M.; Kazemnejad, A.; Hasanpoor-Azgahdy, S.B.; Taghizadeh, Z. The

psychometric properties of exercise benefits/barriers scale among women. Electron. Physician 2017, 9, 4780–4785. [CrossRef]
18. Malone, L.A.; Barfield, J.P.; Brasher, J.D. Perceived benefits and barriers to exercise among persons with physical disabilities or

chronic health conditions within action or maintenance stages of exercise. Disabil. Health J. 2012, 5, 254–260. [CrossRef] [PubMed]
19. Stroud, N.; Minahan, C.; Sabapathy, S. The perceived benefits and barriers to exercise participation in persons with multiple

sclerosis. Disabil. Rehabil. 2009, 31, 2216–2222. [CrossRef]
20. Rehm, K.E.; Konkle-Parker, D. Physical activity levels and perceived benefits and barriers to physical activity in HIV-infected

women living in the deep south of the United States. Aids Care 2016, 28, 1205–1210. [CrossRef]
21. Thomson, R.L.; Buckley, J.D.; Brinkworth, G.D. Perceived exercise barriers are reduced and benefits are improved with lifestyle

modification in overweight and obese women with polycystic ovary syndrome: A randomised controlled trial. BMC Womens
Health 2016, 16, 14. [CrossRef]

22. Domene, P.A.; Moir, H.J.; Pummell, E.; Easton, C. Physiological and perceptual responses to Latin partnered social dance. Hum.
Mov. Sci. 2014, 37, 32–41. [CrossRef] [PubMed]

23. Grace, S.L.; Grewal, K.; Arthur, H.M.; Abramson, B.L.; Stewart, D.E. A prospective, controlled multisite study of psychosocial
and behavioral change following women’s cardiac rehabilitation participation. J. Womens Health (Larchmt) 2008, 17, 241–248.
[CrossRef]

24. Grace, S.L.; Evindar, A.; Kung, T.N.; Scholey, P.E.; Stewart, D.E. Automatic referral to cardiac rehabilitation. Med. Care 2004, 42,
661–669. [CrossRef]

25. McMurray, R.G.; Bradley, C.B.; Harrell, J.S.; Bernthal, P.R.; Frauman, A.C.; Bangdiwala, S.I. Parental influences on childhood
fitness and activity patterns. Res. Q. Exerc. Sport 1993, 64, 249–255. [CrossRef] [PubMed]

26. Cantell, M.; Wilson, A.; Dewey, D. The motivational state and perceived benefits and barriers to physical activity participation in
parents of preschool age children. Sci. Sports 2014, 29, S42. [CrossRef]

27. Tiedemann, A.; O’Rourke, S.; Sherington, C. How is a yoga-based fall prevention program perceived by older people? J. Sci. Med.
Sport 2014, 18, e94. [CrossRef]

28. Sechrist, K.R.; Walker, S.N.; Pender, N.J. Development and psychometric evaluation of the exercise benefits/barriers scale. Res.
Nurs. Health 1987, 10, 357–365. [CrossRef]

29. Akbari Kamrani, A.A.; Zamani Sani, S.H.; Fathire-Zaie, Z.; Bashiri, M.; Ahmadi, E. The Psychometric Characteristics of the
Exercise Benefits/Barriers Scale among Iranian Elderly. Iran. J. Public Health 2014, 43, 362–366.

30. Brown, S.A. Measuring perceived benefits and perceived barriers for physical activity. Am. J. Health Behav. 2005, 29, 107–116.
[CrossRef]

31. Ortabag, T.; Ozdemir, S.; Bakir, B.; Tosun, N. Health Promotion and Risk Behaviors among Adolescents in Turkey. J. Sch. Nurs.
2011, 27, 304–315. [CrossRef]

http://doi.org/10.1080/10410236.2013.873363
http://www.ncbi.nlm.nih.gov/pubmed/25010519
http://doi.org/10.1177/1524839903258066
http://doi.org/10.3390/ijerph7030784
http://www.ncbi.nlm.nih.gov/pubmed/20617003
http://doi.org/10.1016/j.phr.2004.04.015
http://www.ncbi.nlm.nih.gov/pubmed/15158115
http://doi.org/10.1590/S0103-21002012000800008
http://doi.org/10.3233/WOR-162424
http://doi.org/10.1177/0031512519869089
http://doi.org/10.1016/j.ypmed.2004.04.003
http://doi.org/10.3390/ijerph6041443
http://www.ncbi.nlm.nih.gov/pubmed/19440527
http://doi.org/10.1080/J003v11n03_02
http://www.ncbi.nlm.nih.gov/pubmed/23948043
http://doi.org/10.1016/j.maturitas.2016.02.010
http://doi.org/10.1111/j.1525-1446.1996.tb00233.x
http://www.ncbi.nlm.nih.gov/pubmed/8936249
http://doi.org/10.19082/4780
http://doi.org/10.1016/j.dhjo.2012.05.004
http://www.ncbi.nlm.nih.gov/pubmed/23021736
http://doi.org/10.3109/09638280902980928
http://doi.org/10.1080/09540121.2016.1164802
http://doi.org/10.1186/s12905-016-0292-8
http://doi.org/10.1016/j.humov.2014.06.009
http://www.ncbi.nlm.nih.gov/pubmed/25058624
http://doi.org/10.1089/jwh.2007.0519
http://doi.org/10.1097/01.mlr.0000129901.05299.aa
http://doi.org/10.1080/02701367.1993.10608809
http://www.ncbi.nlm.nih.gov/pubmed/8235046
http://doi.org/10.1016/j.scispo.2014.08.083
http://doi.org/10.1016/j.jsams.2014.11.361
http://doi.org/10.1002/nur.4770100603
http://doi.org/10.5993/AJHB.29.2.2
http://doi.org/10.1177/1059840511408322


Int. J. Environ. Res. Public Health 2021, 18, 3516 20 of 20

32. Mokkink, L.B.; Prinsen, C.A.; Bouter, L.M.; Vet, H.C.; Terwee, C.B. The COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) and how to select an outcome measurement instrument. Braz. J. Phys. 2016, 20, 105–113.
[CrossRef]

33. Atkinson, T.M.; Rosenfeld, B.D.; Sit, L.; Mendoza, T.R.; Fruscione, M.; Lavene, D.; Shaw, M.; Li, Y.; Hay, J.; Cleeland, C.S.; et al.
Using confirmatory factor analysis to evaluate construct validity of the Brief Pain Inventory (BPI). J. Pain Symptom. Manag. 2011,
41, 558–565. [CrossRef] [PubMed]

34. Frederick, G.M.; Williams, E.R.; Castillo-Hernandez, I.M.; Evans, E.M. Physical activity and perceived benefits, but not barriers,
to exercise differ by sex and school year among college students. J. Am. Coll. Health 2020, 1–8. [CrossRef] [PubMed]

35. Szarabajko, A. The Link between Overweight, Obesity, and Perceived Exercise Benefits and Barriers among College Students; Eastern
Kentucky University: Richmond, KY, USA, 2018.

36. Nolan, V.T.; Sandada, M.; Surujlal, J. Perceived benefits and barriers to physical exercise participation of first year university
students. Afr. J. Phys. Health Educ. Recreat. Danc. 2011, 56–69. [CrossRef]

37. Dalibalta, S.; Davison, G. Perceived Exercise Benefits and Barriers of a Mixed Student Population in the United Arab Emirates.
Int. J. Sci. Res. Innov. Technol. 2016, 3, 115–139.

38. Gad, N.; Arrab, M.; Alsayed, S. Perceived Benefits and Barriers Of Exercise among Female University Students. Int. J. Adv. Res.
2018, 6, 570–582. [CrossRef]

39. Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA; London, UK, 1994.
40. Amirabdollahian, F.; Haghighatdoost, F. Anthropometric Indicators of Adiposity Related to Body Weight and Body Shape as

Cardiometabolic Risk Predictors in British Young Adults: Superiority of Waist-to-Height Ratio. J. Obes. 2018, 2018, 8370304.
[CrossRef] [PubMed]

41. Farhat, G.; Lees, E.; Macdonald-Clarke, C.; Amirabdollahian, F. Inadequacies of micronutrient intake in normal weight and
overweight young adults aged 18-25 years: A cross-sectional study. Public Health 2019, 167, 70–77. [CrossRef]

42. Arbuckle, J.L. IBM SPSS AMOS 22.0 User’s Guide; IBM Software Group: Chicago, IL, USA, 2013; Amos Development Corporation.
43. Jöreskog, K.G. Testing structural equation models. In Testing Structural Equation Models; Bollen, K.A., Long, J.S., Eds.; Sage:

Newbury Park, CA, USA, 1993; pp. 294–316.
44. Bentler, P.M. Comparative fit indexes in structural models. Psychol. Bull. 1990, 107, 238–246. [CrossRef]
45. Bollen, K.A. Structural Equations with Latent Variables; Wiley: New York, NY, USA; Chichester, UK, 1989.
46. Hu, L.-T.; Bentler, P.M. Fit indices in covariance structure modeling: Sensitivity to underparameterized model misspecification.

Psychol. Methods 1998, 3, 424–453. [CrossRef]
47. Steiger, J.H. Structural Model Evaluation and Modification: An Interval Estimation Approach. Multivar. Behav. Res. 1990, 25,

173–180. [CrossRef]
48. Hu, L.T.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.

Struct. Equ. Model. Multidiscip. J. 1999, 6, 1–55. [CrossRef]
49. Gregorich, S.E. Do Self-Report Instruments Allow Meaningful Comparisons across Diverse Population Groups? Med. Care 2006,

44, S78–S94. [CrossRef]
50. Byrne, B.M. Structural Equation Modeling with AMOS: Basic Concepts, Applications and Programming, 2nd ed.; Routledge Academic:

New York, NY, USA; London, UK, 2010.
51. Byrne, B.M. Testing for Multigroup Invariance Using AMOS Graphics: A Road Less Traveled. Struct. Equ. Model. Multidiscip. J.

2004, 11, 272–300. [CrossRef]
52. Cheung, G.W.; Rensvold, R.B. Evaluating Goodness-of-Fit Indexes for Testing Measurement Invariance. Struct. Equ. Model.

Multidiscip. J. 2002, 9, 233–255. [CrossRef]
53. Vlachopoulos, S.P.; Asci, F.H.; Cid, L.; Ersoz, G.; González-Cutre, D.; Moreno-Murcia, J.A.; Moutão, J. Cross-cultural invariance of

the basic psychological needs in exercise scale and need satisfaction latent mean differences among Greek, Spanish, Portuguese
and Turkish samples. Psychol. Sport Exerc. 2013, 14, 622–631. [CrossRef]

54. Kline, R.B. Principles and Practice of Structural Equation Modeling, 2nd ed.; Guilford: New York, NY, USA; London, UK, 2005.
55. Hooper, D.; Coughlan, J.; Mullen, M. Structural Equation Modelling: Guidelines for Determining Model Fit. J. Bus. Res. Methods

2008, 6, 53–60.
56. Byrne, B.M. Structural Equation Modeling with LISREL, PRELIS, and SIMPLIS: Basic Concepts, Applications, and Programming;

Lawrence Erlbaum: Mahwah, NJ, USA; London, UK, 1998.
57. Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics, 5th ed.; Pearson/Allyn & Bacon: Boston, MA, USA; London, UK, 2007.
58. Guo, X. Research on Perceived Profiles and Stages of Exercise Behavior Change in Urban Residents. In Proceedings of the

International Conference on Education Technology, Management and Humanities Science (ETMHS 2015), Xi’an, China, 21–22
March 2015.

http://doi.org/10.1590/bjpt-rbf.2014.0143
http://doi.org/10.1016/j.jpainsymman.2010.05.008
http://www.ncbi.nlm.nih.gov/pubmed/21131166
http://doi.org/10.1080/07448481.2020.1800711
http://www.ncbi.nlm.nih.gov/pubmed/32813632
http://doi.org/10.4314/AJPHERD.V17I4
http://doi.org/10.21474/IJAR01/6257
http://doi.org/10.1155/2018/8370304
http://www.ncbi.nlm.nih.gov/pubmed/30515323
http://doi.org/10.1016/j.puhe.2018.10.016
http://doi.org/10.1037/0033-2909.107.2.238
http://doi.org/10.1037/1082-989X.3.4.424
http://doi.org/10.1207/s15327906mbr2502_4
http://doi.org/10.1080/10705519909540118
http://doi.org/10.1097/01.mlr.0000245454.12228.8f
http://doi.org/10.1207/s15328007sem1102_8
http://doi.org/10.1207/S15328007SEM0902_5
http://doi.org/10.1016/j.psychsport.2013.03.002

	Introduction 
	Materials and Methods 
	Participants 
	Instrument 
	Procedures 
	Statistical Analysis 

	Results 
	Reliability 
	Correlations 
	Convergent Validity 
	Hierarchical Confirmatory Factor Analysis 
	Gender Invariance 

	Discussion 
	Conclusions 
	References

