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[Purpose] Considering the role of physical activity on
public health and the high prevalence of physical inac-
tivity worldwide, determining physical activity barriers is
critical and will be a road map for future planning. This
study aimed to develop a comprehensive question-
naire to determine physical activity barriers.

[Methods] By reviewing previous studies, the main do-
mains of the questionnaire were established. A physical
activity expert interviewed 20 individuals aged 18 to 65
years. The results were evaluated by an expert panel
for a content validity index. Face validity, test-retest
reliability, and internal consistency were established on
204 individuals.

[Results] The content validity index in all items was
within the acceptable range (>0.85). Face validity was
appropriate, and the misunderstanding index was <
20% in all items. Test-retest reliability in the final ques-
tionnaire in all items based on Cohen’s kappa was >
0.20, indicating fair agreement. Internal consistency
with Cronbach’s alpha of 0.63 was within the accept-
able range.

[Conclusion] The study revealed that the newly de-
signed survey is valid, accurate, and reliable. The use
of this comprehensive tool by policymakers would help
them properly identify the perceived barriers, and thus
perform better physical activity interventions as promo-
tional health programs.

[Keywords] exercise, sedentary behavior, surveys and
questionnaires
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INTRODUCTION

Physical activity(PA) is defined as any body movement produced
by skeletal muscle contraction which mandates energy consumption’.
Sufficient PA reduces the risk of premature mortality and development
of numerous chronic diseases, including cerebrovascular disease, cardio-
vascular disease, hypertension, diabetes, obesity, and mental diseases?. It
was estimated that in 2017, 1.2 million deaths were attributed to physical
inactivity, worldwide®. Having adequate PA is one of the predominant
indicators of public health, and noticeable health benefits are obtained by
minor changes in PA level?. Globally, 1 in 4 adults have insufficient PA
level according to the world health organization’s recommendations®.
This causes or triggers medical conditions and non-communicable dis-
eases related to insufficient PA in 1.4 billion individuals*. In Iran, the
insufficient PA level has increased from 23.1% in 2001 to 55.4% in 2016,
based on STEPwise Approach to NCD Risk Factor Surveillance (STEPS)
surveys, and there is a need for urgent action®.

The socio-ecological model suggests that intrapersonal, interpersonal,
and environmental domains determine individuals’ PA levels®’. Deter-
mining PA barriers and developing action plans to eliminate them might
be an acceptable strategy to improve the level of PA%". Socioeconomic
characteristics, including income, level of education, and occupation
have been suggested as determinants of health behaviors'2,

Different studies have been conducted to determine the motivators and
PA barriers in various populations''™. In a study on Australian adults,
Hoare et al. found that lack of time, preference for doing other things,
and lack of enjoyment of active behavior are the main PA barriers among
inactive people™. In another study, Baert et al. found intrapersonal factors
as the most important PA barriers among older adults'. However, there is
no comprehensive and integrative questionnaire focusing on PA barriers,
and there is a need for such a questionnaire. Determining the PA barriers
might be a roadmap for policymakers, stakeholders, and researchers to
develop interventions and future planning to improve PA levels®®. Addi-
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tionally, such a questionnaire facilitates the comparison of
populations and tracking changes over time, and it can be
used for research purposes. Therefore, this study aimed to
conceptualize and develop a questionnaire to determine PA
barriers.

METHODS

The study was conducted between February 2021 and
July 2021. All participants were provided with comprehen-
sive details regarding the study’s objective and asked to
sign an informed consent form. This study was conducted
in accordance with the Declaration of Helsinki, and the
Tehran University of Medical Sciences ethics commit-
tee approved the study protocol (ethics code: IR.TUMS.
NLREC.1399.019).

The study was performed in two stages. First, the initial
version of the questionnaire was developed. Second, the
reliability and validity of the questionnaire were evaluated,
and it was finalized.

Development of the questionnaire

Literature review

The scope of the questionnaire’s content, including PA
barriers, was established by reviewing previous studies. A
clear description of PA barriers was established, existing
questionnaires were assessed, and the main PA barriers
based on the current literature were established. Main do-
mains of PA barriers and existing cognitive and transtheoret-
ical features, including socioeconomic, cultural, individual,
and environmental barriers, were established.

In-depth interviews

Twenty individuals, aged between 18 to 65 years were
interviewed by a PA expert, individually. PA was defined
as any movement of the individual’s body produced by
skeletal muscles, leading to energy consumption. PA could
be engaged in various domains, including work-related,
housekeeping, travel, recreational activities, and sports in
daily living. A principal PA expert conducted all interviews.
Participants were encouraged to discuss the PA barriers in
their daily lives. The duration of each interview session was
between 30 to 60 minutes. All sessions were audio-recorded
and accurately transcribed. The main domains for PA barri-
ers were applied during the sessions to guide the interview,
and further details were obtained and recorded following
each session. The results of the interviews were analyzed
and included in the questionnaire. The principal concepts
were obtained from the interviews, and personal information
was omitted. All statements were indexed, and the ques-
tionnaire was reorganized according to indexes. Statements
from the interviews were added with a clear, simple, and
intelligible structure.

Expert panel
An expert panel was developed, consisting of seven
members with at least 5 years of experience in the PA re-
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search, executive, or governance domain. The expert panel
members were specialists in sports medicine, physical
education, and psychology. The questionnaire’s content
was assessed and screened by the expert panel in detail.
The content validity index (CVI) was applied to evaluate
the validity. The expert panel assessed each statement and
scored the items based on the relevance of each statement
to the purpose of the project (1 = not relevant, 2 = major re-
vision is required to induce relevance, 3 = minor revision is
required to induce relevance, 4 = highly relevant). CVI for
each statement was established based on experts’ opinions,
and statements were revised or omitted if they did not reach
the minimum score required?®.

Validity and reliability

A pilot study was conducted on 204 individuals aged 18
to 65 years with the ability to engage in PA and the desire
to participate in the study. We designed an online form
containing the questionnaire and questions regarding the el-
igibility of participants. We used convenience and snowball
sampling methods to recruit the individuals. Face validity
was established via interviewing 20 individuals, and the
misunderstanding index was established for each statement.
The acceptable misunderstanding index for any statement
was < 20% and if the item did not meet the cut-off, it was
omitted. Test-retest reliability was assessed considering 56
individuals with a 2-week interval. Internal consistency was
established by calculating Cronbach’s alpha.

Statistical analysis

If the CVIbased on the expert panel’s opinion was a min-
imal 0.83, it was considered acceptable's. For face validity,
a misunderstanding index of < 20% was accepted. We cal-
culated numbers and percentages to evaluate the frequency
of answers to each item. We used Cohen’s kappa to assess
the agreement between participants’ responses to each item
in the first and second rounds of the study. We considered
kappa < 0.2 as a poor agreement, 0.2 < kappa < 0.4 as a fair
agreement, 0.4 < kappa < 0.6 as a moderate agreement, 0.6
< kappa < 0.8 as a good agreement, and 0.8 < kappa as a
very good agreement'®. We excluded items if there was a
poor agreement between participants’ answers in the first
and second rounds of the study. Subsequently, Cronbach’s
alpha was calculated to evaluate the questionnaire’s internal
consistency, and we considered Cronbach’s alpha values
between 0.6 to 0.8 as an acceptable internal consistency and
Cronbach’s alpha of 0.8 or higher as a very good internal
consistency'”. We also performed exploratory factor analy-
sis (EFA) to determine the construct validity. We established
the extracted factors by inspecting the Scree plot, and those
with an eigenvalue of higher than one, were considered as
prominent factors.

Data availability

The data that support the findings of this study are avail-
able upon reasonable request.
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RESULTS

In total, 204 individuals participated in the study, of
which, 56 participants completed the questionnaire in the

second round. Figure 1 shows the study flow diagram.
Based on the CVI, four items were excluded from the ques-
tionnaire. The CVI of the remaining items were above 0.85,
which were within the acceptable range. Additionally, we
excluded six items due to poor agreements between partic-
ipants’ answers in the first and second rounds of the study
(kappa<0.2). Face validity was acceptable, and the misun-
derstanding index was < 20% in all the remaining items.
The questionnaire’s internal consistency was calculated with
the remaining items, and Cronbach’s alpha of 0.568 was
established. Therefore, we excluded another item that led to
an increase in the questionnaire’s internal consistency. The
percentage of participants’ positive responses to the items of
the final questionnaire and the agreement between partici-
pants’ answers to each item are shown in Table 1.

We performed EFA to determine the factor structure of
the questionnaire. There were nine factors with an eigenval-

ue > 1. However, only one of these factors could explain >
10% of the variance (Figure 2). Furthermore, the Scree plot
curve indicated that only one factor could be extracted.

Table 1. Participants’ responses to each item of the final version of the questionnaire in the first and second rounds of the study and their agree-
ment on each item.

Initial item. In general, do you want to spend more time on exercising and engaging in 189 (92.6%) 3 (94.6%) 0.486
physical activities than you do now (compared to the current situation)?

1. Suitable facilities or places for engaging in physical activity, exercise, and sports
that | am interested in, are unavailable.

2. The physical activities or sports that | am interested in are expensive. Yes 24 (11.8%) 8 (14.3%) 0.769
3. Addres_smg ot_hgr issues (job-related, family, etc.) is a priority rather than exercise Yes 99 (48.5%) 36 (64.3%) 0.479
and physical activity.

4. | prefer to spend my time on other recreational activities, including music, movies, o o
theater, computer games, travel, food, study, spending time with friends, etc. Yes 40 (19.6%) 16 (28.6%) el
5. I am very tired and do not have enough energy to do physical activity and exercise. Yes 64 (31.4%) 27 (13.2%) 0.425

Yes 55 (27%) 1(19.6%)  0.231

6. | can hardly motivate myself to do exercise and physical activity. Yes 48 (23.5%) 21 (37.5%) 0.49
7. My hair, clothes, and shoes get damaged during physical activity and exercise. Yes 7 (3.4%) 2 (3.6%) 0.481
8. I am not physically fit enough to do physical activity and exercise. Yes 24 (11.8%) 13 (23.2%) 0.463
2@;}?8 injured during exercise and physical activity, and | do not want to get injured Yes 7 (3.4%) 1(1.8%) 0.659
l 2élcr;sa;/e an injury (not induced by exercise), and | cannot do physical activity and Yes 7 (3.4%) 1(1.8%) 0382
11. I am disabled and unable to do physical activity and exercise. Yes 1(0.5%) 1(1.8%) 1

12. | have a medical condition, and | cannot do exercise and physical activity due to

0, 0,

my heaith problem. Yes 4 (2%) 3(5.4%) 0.791
13. | do not feel safe while doing physical activity and exercise. Yes 6 (2.9%) 3(5.4%) 0.296
14. 1 do not have enough self-confidence for physical activity and exercise. Yes 15 (7.4%) 7 (12.5%) 0.256
15. People around me forbid or prevent me from doing sports and physical activity. Yes 6 (2.9%) 1(1.8%) 0.659
:\ s.r:]:o not have anyone to do sports and physical activity with, who would accompa- Yes 49 (24%) 20 (35.7%) 03

17. 1 do not like other people to see me exercising. Yes 10 (4.9%) 3 (5.4%) 0.732
18. Doing physical activity and exercise is boring. Yes 6 (2.9%) 1(1.8%) 0.382
19. The air and environment are hot, polluted, and unsuitable. Yes 36 (17.6%) 10 (17.9%) 0.507

20. There is no suitable exercise counselor or physical activity specialist in the gym to

0, 0,
advise, help, and consult individuals. = o) e el
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DISCUSSION

Regular PA might be challenged due to the fact that
perceived barriers may lead to significant preventive health
behaviors. It seems that barrier identification could promote
exercise participation'. In this regard, Godin et al. reported
that individuals who experienced barriers to PA were more
prone to be inactive than people who did not experience
these barriers'®.

The aim of this study is twofold. First, in phase one, we
developed a self-administered questionnaire-based tool to
assess PA barriers. Second, in phase two, the reliability and
validity of the questionnaire were assessed.

Our results revealed that the final 21-item questionnaire
comprehensively focused on socioeconomic, cultural, per-
sonal, and environmental factors as barrier domains. The
initial draft of the tool was considered a 32-item question-
naire. Although excluded items due to either low kappa or
low CVI were mainly related to the personal domain, the
remaining questions seemed to cover this domain adequate-
ly. Therefore, the final items were sorted into the same four
axes mentioned above. This 21-item survey was found to
have an acceptable internal consistency as assessed by mea-
suring Cronbach’s alpha.

Concerning the importance of PA barriers, various ques-
tionnaires have been developed to assess these barriers
among healthy and unhealthy populations?%-24,

Exercise benefits and barriers scale (EBBS) has been
developed to measure the benefits of and barriers to exercise
among the healthy population by Sechrist et al.2%. In the
EBBS, < 25% of items are focused on the barriers, so this
valuable tool mainly measures the benefits. Although Koehn
et al. indicated that EBBS is a relevant questionnaire, they
proposed that increasing the number of barrier items could
improve the measurement findings in the future®. A similar
conclusion was drawn by Brown and colleagues®. By de-
veloping this integrated and comprehensive questionnaire
focused on only PA barriers, we tried to address this issue.

Phuysical Activity and Nutrition

Barrier items in the original 43-item EBBS were limited to
environment, time, physical exertion, and family discour-
agement factors. Koehn et al. have omitted some factors
based on confirmatory factor analysis (CFA)%. The remain-
ing barrier items in the modified EBBS have been catego-
rized as time and environmental factors.

In a 2015 study, Joseph et al. categorized PA barriers
among women as interpersonal, intrapersonal, or environ-
mental determinants?’.

The main content of the current questionnaire was de-
veloped following literature review. Lack of time and mo-
tivation and safety concerns were consistently cited as PA
barriers?. Four socioeconomic, cultural, personal, and envi-
ronmental barrier domains have been addressed in this new-
ly designed instrument. In a 2013 review by Benjamin et al.,
it was found that personal, social, cultural, policy, and envi-
ronmental factors were the main barriers to exercise among
Arabic adults?. Similarly, a systematic review conducted by
Allen et al. revealed that PA barriers fall into categories of
personal, interpersonal, environmental, and policy factors 3.

Within the domain of environmental factors, the frame-
work suggested by Pikora et al. was considered. The pro-
posed environmental domains comprised multiple subdo-
mains. Accessibility to exercise facilities, structural features,
and safety and aesthetic qualities were reviewed as import-
ant subdomains in this regard®.

Using self-administered rather than interview-based
questionnaires can minimize costs®2. In this study, an ade-
quate sample size and proper statistical analysis were used,
which are believed to be the strong points of this survey.
Conducting a systematic literature review for item devel-
opment in the first phase is assumed to be the other key
strength of the study.

The limitation of this tool is that it is developed for the
healthy adult population. Thus, the generalization of its use
to other populations may be unwarranted. Future studies
should aim to evaluate the psychometric features of this
instrument among other populations to generalize its appli-
cation.

In conclusion, this study revealed that the newly de-
signed survey is valid, accurate, and reliable. The use of this
comprehensive tool by policymakers would help them prop-
erly identify the perceived barriers and thus perform better
PA interventions as promotional health programs.
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