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ABSTRACT

Background: Physical inactivity worldwide is a major challenge in
preventing various non-communicable diseases. In India, physical
inactivity is observed in the average population, mostly in office workers
involved with sitting or clerical jobs. Studies showed that there are
different barriers, facilitators, and preferences for exercises that already
exist for office workers. To our knowledge, no questionnaire currently
addresses perceived barriers to exercise among Indian office workers.

Objective: To measure self-reported perceived barriers to exercise for
the employees working in the office.

Methodology: This study has two essential components: domain and
item development and content validation using the online Delphi
method. The questionnaire was validated using the Content Validity
Index (CVI) and modified Kappa, the most used quantitative method
for calculating content validity. The questionnaire was validated by a
panel of 13 experts in two rounds of validation.

Results: The initial testing revealed low content validity for individual
items (I-CVI range: 0.50 to 1.00) and moderate agreement (Kappa
range: 0.27 to 1). After modifying and replacing items, the second round
achieved acceptable scores (CVI: 0.85-1 and Kappa: 0.84-1). The final
instrument had five domains and twenty-five questions. The domains
were as follows: (1) personal barrier; (2) professional barrier; (3) social
and family barrier; (4) preferences; and (5) knowledge barrier domain.

Conclusions: Using an iterative methodology, the validation of the
perceived barriers to exercise questionnaire (PBEQ-I) for Indian office
workers revealed a high level of item-content validity for assessing the
perceived barriers to exercise among office employees. Further reliability
testing is required to validate this instrument’s psychometric qualities.

Keywords: Barriers, Exercise, Physical Activity, Questionnaire,
Content Validity

Chettinad Health City Medical Journal (P-ISSN: 2277-8845 & E-ISSN: 2278-2044)
Copyright (c) 2023: Author(s). Published by Advanced Research Publications



http://advancedresearchpublications.com/

Panda S et al.
Chettinad Health City Med. J. 2023; 12(2)

Introduction

Movement of the skeletal muscles that results in an increase
inthe amount of energy expended over the level determined,
while at rest, is considered to be physical activity.* Exercise
is a subpart of physical activity that is more planned and
has to be repetitive to maintain physical fitness.>? Physical
inactivity and a sedentary lifestyle are major contributors
to the development of various health conditions such
as cardiovascular diseases, obesity, diabetes, and other
non-communicable diseases (NCDs)*° leading to 6% of
heart diseases and 7% of diabetes worldwide.'® To prevent
inactivity-related NCDs by boosting the immune system,
and type 2 diabetes by increasing insulin sensitivity, the
World Health Organization (WHO) advises 150 minutes of
a tolerable aerobic regime or 75 minutes of a high-intensity
regime per week.%1!

In modern workplaces, physical labour has decreased,
and sedentary time has increased significantly because
of the demand for work patterns. Sedentary behaviour,
which includes low energy expenditure, leads to different
diseases affecting physical as well as mental health, further
leading to decreased work productivity.’** In India, eight
to ten wake hours (60-75%) are spent at work, where the
majority of the time is spent in sedentary activities such as
long periods of sitting (more than 30 min).** Office workers’
mental health and productivity are proven to suffer from
excessive sitting (more than 6 hours per day).'* Most office
employees in India are classified as having abnormal Bone
Mineral Density (BMD) (i.e., osteopenia or osteoporosis).
Exercise is consistently cited as one of the most effective
preventative measures to lower the risk of osteoporosis.*®

The majority of the population is aware of the importance
of physical activity, but many barriers lead to non-
adherence.'!8 Some of these barriers are lack of interest,
transportation, pain, unsupportive social and family
environment and responsibilities, and lack of time.’®?° These
factors are well-listed in many studies.?*> The inadequate
adherence to advised levels of physical activity may increase
the likelihood of more Indians developing or experiencing
worsening of various NCDs. Promoting regular physical
activity among adults may be more achievable by raising
awareness of these advantages and removing obstacles.?*
There are various barriers reported for physical activity and
exercise in previous studies across the world for the general
population,!8%2642 byt there is less data available in the
context of perceived barriers among Indian office workers,
soin order to better understand exercise adherence among
office professionals, we developed a perceived barriers to
exercise questionnaire for Indian office workers (PBEQ-I),
which may collect data on self-reported barriers and
preferences to exercise.
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Method

The following procedures were finalised for the validity
process in accordance with various guidelines:**

Domain and Item Generation
Literature Search

The Literature was searched in PubMed/ Medline, Scopus,
Cochrane Library, Physiotherapy Evidence Database (PEDro),
CINAHL, and EBSCO. Items were generated and retrieved
from these databases. The following medical subject
headings (MeSH) terms were used to conduct a thorough
electronic search: exercise, physical activity, perceived
obstacle, office employees, and survey. Boolean operators
like “AND,” “OR,” and “NOT” were used in conjunction
with these MeSH names. The questionnaire and scales
were restricted to those over the age of 19 years using age
filters. We gathered the pertinent elements from various
sources, including literature reviews and physical activity
barrier questionnaires that already existed. Through this
procedure, we could cut out any overlaps and redundant
items. In the preliminary version, 40 questions and 7
domains were finalised.

Expert Review

An expert committee (a team of three experts with extensive
experience in addressing health concerns specific to office
workers, familiarity with the methodological processes
employed in conducting similar studies, and a minimum
of five years of clinical practice experience) received the
preliminary version of the tool and provided inputs.* The
committee assessed the questionnaire’s overall structure,
domains, and items. A physician, a healthcare academician,
and a physiotherapist specialising in physical activity made
up the committee. Iterative revisions based on feedback
resulted in a final questionnaire with twenty-five questions
categorised into five domains (Personal barrier, Professional
barrier, Social and Family barrier, Environmental barrier,
and Knowledge barrier).

Content Validity Index Online Delphi Method (CVI
Score)

The validity of an instrument refers to the extent to which
it accurately measures what it is intended to assess.*
According to Saw et al., questionnaire development
involves several steps, therefore, numerous iterations were
performed during the development of the PBEQ-I so that
it was phrased correctly, was adequately explainable, and
included aspects crucial to the people it was applied to.>°

As it permits experts to work independently, the online
Delphi technique was utilised to get a consensus.* Each
item of every domain was examined for consistency,




Panda S et al.
Chettinad Health City Med. J. 2023; 12(2)

representativeness, relevance, and clarity. Duplicate
questions were removed, and inappropriate language
was changed.

The tools used for testing content validity are:

Content Validity Index (CVI)

The Item-CVI (I-CVI) can be used to calculate CVI and is
determined by dividing the total number of experts who
marked a certain item as “extremely relevant” by the total
number of experts. Values ranged between 0 and 1. A CVI
score of 0.83 is recommended when six to eight experts
are involved in the evaluation process.>?>3

Kappa Value

Wynd et al. recommended that a Kappa value can be
generated along with CVI. Kappa offers the agreement that
is more than chance, as determined using the following
formula:

K = (I-CVI - Pc)/ (1- Pc),

Where Pc = [N!/A!(N-A)!]* 0.5%,% Pc: the probability of
chance agreement; N: number of experts; and A: experts
mentioning items that are relevant.*

Kappa values from 0.40 to 0.59 are rated as fair, 0.60 to
0.74 as good, and above 0.74 as excellent.*>

Procedure

The content validity of the PBEQ-I was assessed in two
stages due to an unacceptable CVI score obtained in the
first round. Thirteen experts, who had previously agreed
to participate, received a cover letter detailing the reasons
for their inclusion in the study, along with clear instructions
on how to evaluate and score each question in both the
initial and second rounds of the assessment.>>¢°

Statistical Analysis

A Content Validity Index was used to statistically examine
the produced instrument’s content validity.*>® Each item
was given a rating of three points (1: agree, 2: disagree, 3:
neutral ) to determine the CVI, only the items that received
an agreement score of 1 (i.e., “agree”) were included,
option 2 (disagree) and 3 (neutral) were considered non-
congruent and scored as zero. Its value for each item was
determined by the ratio of the number of experts in all
divided by the number of experts who agreed with the
question. The Kappa-modified coefficient determined the
CVI's level of relevant agreement.

CVI and Kappa

The CVI ratings of the items in the initial content validation
phase ranged between 0.50 and 1 and Kappa ranged from
0.27 to 1.

Personal Barrier (Item No. 1-5)

We modified the personal barrier (1-5) domain: item
number 2 for less consistency (CVI and Kappa), item
numbers 2 and 4 for less relevance (CVI and Kappa), item
numbers 1 and 3 for less clarity (CVI and Kappa) and item
numbers 2 and 4 for representativeness score. Only item
number 5 was validated since we received an acceptable
score in the 1st round.

Professional Barrier (Item No. 6-10)

This domain’s entire contents were updated. Item number
7 was replaced because it received a low score across
the board for consistency and clarity. Item number 8 was
replaced due to low scores in consistency, and item no 9
was replaced due to low scores in consistency and clarity.
Based on the expert committee’s recommendation, we
replaced item numbers 6 and 10 since they shared the
same concept and reflected identical notions.

Social and Family Barrier Domain (Item No. 11-15)

We amended item numbers 11, 12, 13, and 14 due to low
consistency, representativeness, relevance, and clarity
score in Kappa and CVI and we eliminated and replaced
item number 15 due to low scores across all dimensions.

Environmental Barrier Domain (Item No. 16-20)

Iltems 16, 17, 18, and 19 were validated, but as per experts’
opinion, item number 16 was modified, and item numbers
18 and 20 were replaced because the clarity scores were
not acceptable.

Knowledge Barrier Domain (Item No. 21-25)

Iltems 21, 22, 24, and 25 were validated, but we changed
items 24 and 25 based on Delphi’s expert opinion. Due
to a low score on representativeness and relevance,
item number 23 was corrected. We changed the term
“physical activity” to “exercise” to improve clarity in the
questionnaire.

Results

The PBEQ-I underwent two rounds of validation by different
experts due to the unacceptable scores of multiple items
in the first round. We modified, replaced, and corrected all
items with low scores before sending them to seven experts
for round 2 validation. Table 1 shows the significant changes
made in items in the first round. In the second round, all
items received satisfactory ratings. The final edition of
the instrument included a total of 25 items, which were
divided into five domains: personal barriers, professional
barriers, social & family barriers, environmental barriers,
and knowledge barriers. There were five items in each
domain, and during various phases of content validation,
the items were evaluated independently.
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Table I.Important Changes in Items in the First Round

Consistency Representativeness Relevance Clarity
Items Result
CVI Kappa CVI Kappa CVI Kappa Cvi Kappa
Personal barrier
Item1 | 0.830 0.810 1.000 1.000 1.000 1.000 0.660 0.560 Modified
Item2 | 0.660 0.560 0.660 0.5650 0.660 | 0.5650 0.830 0.810 Modified
Item3 | 0.830 0.810 1.000 1.000 1.000 1.000 0.500 0.560 Modified
Iltem4 | 0.830 0.810 0.660 0.560 0.660 0.560 0.830 0.810 Modified
Item5 | 0.830 0.810 1.000 1.000 0.830 0.810 0.830 0.810 Validated
Professional barrier
Item6 | 0.830 0.810 0.830 0.816 0.830 0.816 0.830 0.810 Replaced
Item?7 | 0.660 0.560 0.660 0.560 0.660 0.560 0.660 0.560 Replaced
Item8 | 0.660 0.560 0.830 0.816 1.000 1.000 0.830 0.810 Replaced
Iltem9 | 0.500 0.270 0.830 0.816 0.830 0.816 0.660 0.560 Replaced
Item 10 | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 Replaced
Social and family barrier
Item 11 | 0.500 0.270 0.660 0.560 0.660 0.560 0.830 0.810 Modified
Item 12 | 0.660 0.560 0.660 0.560 0.500 0.273 0.830 0.810 Modified
Item 13 | 0.660 0.560 0.660 0.560 0.660 0.560 0.830 0.810 Corrected
Item 14 | 0.500 0.27 0.660 0.560 0.660 0.560 0.660 0.560 Corrected
Item 15 | 0.500 0.270 0.500 0.270 0.660 0.560 0.660 0.560 Replaced
Environmental barrier
Item 16 | 1.000 1.000 1.000 1.000 1.000 1.000 0.083 0.810 Modified
Item 17 | 0.830 0.810 1.000 1.000 0.830 0.810 1.000 1.000 Validated
Item 18 | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 Replaced
Item 19 | 0.830 0.810 0.830 0.810 0.830 0.810 0.830 0.810 Validated
Item 20 | 0.830 0.810 0.830 0.810 0.830 0.810 0.660 0.560 Replaced
Knowledge barrier
Item 21 | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 Validated
Item 22 | 0.830 0.810 1.000 1.000 1.000 1.000 1.000 1.000 Validated
Item 23 | 0.830 0.810 0.660 0.560 0.660 0.560 0.830 0.810 Corrected
Item 24 | 0.830 0.810 0.830 0.810 0.830 0.810 0.830 0.810 Validated
Item 25 | 1.000 1.000 1.000 1.000 1.000 1.000 0.830 0.810 Validated
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Readability Testing (Flesch Reading Ease Score,
SMOG Index)

Levels of readability were determined for the ninth iteration
of this survey. The Flesch-Kincaid Grade Level and SMOG
Index determined the readability and comprehension of
each sentence inside the tool. A typical seventh-grade
student would find it simple to read and understand because
it had a Flesch-Kincaid grade level of 7. The eighth-grade
reading level was indicated by the SMOG Index, which
was 8.2.

Discussion

The PBEQ-I questionnaire, which evaluates various domains
related to the barrier, was developed in this study, and its
content was validated. The robustness of an instrument’s
score interpretations and the degree to which these scores
accurately reflect the variables they are intended to assess
are connected to content validity.> The final questionnaire
draft was subjected to two validation rounds for experts
to establish a consensus. Benson and Clark®*® contend
that when complete agreement cannot be obtained on
the items, the items must be altered until a consensus is
reached. Nevertheless, despite numerous updates, certain
items could not meet this criterion and were taken out of
the questionnaire. Twenty items were updated, replaced,
or corrected, eight were eliminated and twelve were
either corrected or amended as a result of the first round
of validation in this study. This allowed for considerable
improvements in the instrument. Necessary revisions were
made to the item wordings for clarity during the initial
phase, and as a result, the instrument’s content validity
was reevaluated. The CVI and Modified Kappa Coefficient
were used to determine the outcomes of the content
validation procedure. Polit et al. reported that questions
with CVI and modified Kappa values more than 0.70 were
rated as excellent.>”®® During the validation process, five
out of twenty-five items were initially accepted after their
validation in the first round, and the remaining twenty
were successfully validated in the second round. The
guestionnaire was verified once we obtained satisfactory
values in the second round.

The PBEQ-I final version had the same domain and number.
Each question was answered with a yes or no response.
The instrument had a 0-25 overall score, with a distinct
score of 0-5 for each domain.

The resulting instrument’s 25 items provide sufficient
content validity for performing the qualitative analysis of the
perceived barriers to exercise among Indian office workers.
Other psychometric properties, such as criteria validity,
construct validity, internal consistency, and inter- and intra-
examiner reliability, must be the subject of additional
analytic research.

Limitation

In order to spare the reader’s time and effort, we only
included five domains and five questions per domain that
are pertinent to office workers. Therefore, this questionnaire
is applicable solely to office workers with sedentary jobs.

Conclusion

The Perceived Barriers to Exercise Questionnaire (PBEQ-I)
provides a valuable tool to understand and address
the barriers faced by Indian office workers in engaging
in exercise. ldentifying these barriers can help develop
targeted interventions to promote physical activity and
improve the overall health and well-being of office workers
in India and other similar settings. However, additional
research is necessary to explore the questionnaire’s broader
applicability and assess its reliability and validity in different
populations.

Ethical Approval

The ethical clearance was obtained from the Institutional
Ethics Committee of Jayoti Vidyapeeth Women’s University,
Jaipur, India.

Source of Funding: None
Conflicts of Interest: None
References

1. De Oliveira LS, Souza EC, Rodrigues RA, Fett CA,
Piva AB. The effects of physical activity on anxiety,
depression, and quality of life in elderly people living
in the community. Trends Psychiatry Psychother.
2019;41(1):36-42. [PubMed] [Google Scholar]

2. ZanusoSS, Jimenez A, Pugliese G, Corigliano G, Balducci
S. Exercise for the management of type 2 diabetes: a
review of the evidence. Acta Diabetol. 2010;47(1):15-
22. [PubMed] [Google Scholar]

3. YusufS, HawkenS, Ounpuu S, Dans T, Avezum A, Lanas
F, McQueen M, Budaj A, Pais P, Varigos J, Lisheng L;
INTERHEART Study Investigators. Effect of potentially
modifiable risk factors associated with myocardial
infarction in 52 countries (the INTERHEART study):
case-control study. Lancet. 2004;364:937-52. [PubMed]
[Google Scholar]

4. Hu FB. Sedentary lifestyle and risk of obesity and type
2 diabetes. Lipids. 2003;38:103-8. [PubMed] [Google
Scholar]

5. Chau JY, van der Ploeg HP, Merom D, Chey T, Bauman
AE. Cross-sectional associations between occupational
and leisure-time sitting, physical activity and obesity in
working adults. Prev Med. 2012;54:195-200. [PubMed]
[Google Scholar]

6. Walsh NP, Gleeson M, Shephard RJ, Gleeson M,
Woods JA, Bishop NC, Fleshner M, Green C, Pedersen
BK, Hoffman-Goetz L, Rogers CJ, Northoff H, Abbasi

ISSN: 2278-2044

DOI: https://doi.org/10.24321/2278.2044.202325



Panda S et al.
Chettinad Health City Med. J. 2023; 12(2)

10.

11.

12.

13.

14.

15.

16.

A, Simon P. Position statement. Part one: immune
function and exercise. Exerc Immunol Rev. 2011;17:6-
63. [PubMed] [Google Scholar]

Bali S, Dayal D, Sood AP, Panda S, Gupta P. The
relationship between weight status, vital signs and
physical fitness in children with simple obesity: a cross-
sectional observational study. Int J Disabil Sport Heal
Sci. 2022;5:106-12. [Google Scholar]

Martin SA, Pence BD, Woods JA. Exercise and respiratory
tract viral infections. Exerc Sport Sci Rev. 2009;37:157.
[PubMed] [Google Scholar]

Panda S, Bali S, Gugnani A, Singh A. Knowledge of
osteoporosis among women in a low- to middle-income
country: literature review and recommendations. Crit
Rev Phys Rehabil Med. 2022;34:55-65. [Google Scholar]
Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN,
Katzmarzyk PT; Lancet Physical Activity Series
Working Group. Effect of physical inactivity on major
non-communicable diseases worldwide: an analysis
of burden of disease and life expectancy. Lancet.
2012;380:219-29. [PubMed] [Google Scholar]
Sharma NK, Gupta A, Prabhakar S, Singh R, Sharma S,
Anand A. Single nucleotide polymorphism and serum
levels of VEGFR2 are associated with age related
macular degeneration. Curr Neurovasc Res. 2012;9:256-
65. [PubMed] [Google Scholar]

Biddle SJ, Bennie JA, Bauman AE, Chau JY, Dunstan
D, Owen N, Stamatakis E, van Uffelen JG. Too much
sitting and all-cause mortality: is there a causal link?
BMC Public Health. 2016 Jul 26;16:635. [PubMed]
[Google Scholar]

Prince SA, Saunders TJ, Gresty K, Reid RD. A comparison
of the effectiveness of physical activity and sedentary
behaviour interventions in reducing sedentary time
in adults: a systematic review and meta-analysis of
controlled trials. Obes Rev. 2014;15:905-19. [PubMed]
[Google Scholar]

Ojo SO, Bailey DP, Hewson DJ, Chater AM. Perceived
barriers and facilitators to breaking up sitting time
among desk-based office workers: a qualitative
investigation using the TDF and COM-B. Int J Environ
Res Public Health. 2019 Aug 14;16(16):2903. [PubMed]
[Google Scholar]

Hadgraft NT, Healy GN, Owen N, Winkler EA, Lynch
BM, Sethi P, Eakin EG, Moodie M, LaMontagne AD,
Wiesner G, Willenberg L, Duntan DW. Office workers’
objectively assessed total and prolonged sitting time:
individual-level correlates and worksite variations.
Prev Med Rep. 2016;4:184. [PubMed] [Google Scholar]
Lee CN, Lam SC, Tsang AY, Ng BT, Leung JC, Chong AC.
Preliminary investigation on prevalence of osteoporosis
and osteopenia: should we tune our focus on healthy
adults? Jpn J Nurs Sci. 2015;12:232-48. [PubMed]

ISSN: 2278-2044

DOI: https://doi.org/10.24321/2278.2044.202325

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

[Google Scholar]

Crombie IK, Irvine L, Williams B, McGinnis AR, Slane
PW, Alder EM, McMurdo ME. Why older people do not
participate in leisure time physical activity: a survey
of activity levels, beliefs and deterrents. Age Ageing.
2004;33:287-92. [PubMed] [Google Scholar]
Andajani-Sutjahjo S, Ball K, Warren N, Inglis V, Crawford
D. Perceived personal, social and environmental
barriers to weight maintenance among young women:
a community survey. Int J Behav Nutr Phys Act. 2004
Oct 5;1(1):15. [PubMed] [Google Scholar]

Trost SG, Owen N, Bauman AE, Sallis JF, Brown W.
Correlates of adults’ participation in physical activity:
review and update. Med Sci Sports Exerc. 2002;34:1996-
2001. [PubMed] [Google Scholar]

Anjali, Sabharwal M. Perceived barriers of young adults
for participation in physical activity. Curr Res Nutr Food
Sci. 2018;6:437-49. [Google Scholar]

Booth ML, Bauman A, Owen N, Gore CJ. Physical
activity preferences, preferred sources of assistance,
and perceived barriers to increased activity among
physically inactive Australians. Prev Med. 1997;26:131-
7. [PubMed] [Google Scholar]

Brawley LR, Rejeski WJ, King AC. Promoting physical
activity for older adults: the challenges for changing
behavior. Am J Prev Med. 2003;25:172-83. [PubMed]
[Google Scholar]

Grossman MD, Stewart AL. ‘You aren’t going to
get better by just sitting around’: physical activity
perceptions, motivations, and barriers in adults 75
years of age or older. Am J Geriatr Cardiol. 2003;12:33-
7. [PubMed] [Google Scholar]

Shaikh AA, Dandekar SP. Perceived benefits and barriers
to exercise among physically active and non-active
elderly people. Disabil CBR Incl Dev. 2019;30:83.
[Google Scholar]

Tariq M, Hayati KS. Perceived barriers of physical activity
among Kospen community in Putrajaya. Int J Public
Health Clin Sci. 2018;5(6):332-44. [Google Scholar]
Arzu D, Tuzun EH, Eker L. Perceived barriers to physical
activity in university students. J Sports Sci Med.
2006;5(4):615-20. [PubMed] [Google Scholar]
Nooijen CF, Kallings LV, Blom V, Ekblom O, Forsell Y,
Ekblom MM. Common perceived barriers and facilitators
for reducing sedentary behaviour among office workers.
IntJ Environ Res Public Health. 2018;15:792. [PubMed]
[Google Scholar]

Satija A, Khandpur N, Satija S, Gaiha SM, Prabhakaran
D, Reddy KS, Arora M, Narayan KM. Physical activity
among adolescents in India: a qualitative study of
barriers and enablers. Health Educ Behav. 2018;45:926-
34. [PubMed] [Google Scholar]

Mariam AA, Mazin H. Working experience and perceived




30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Panda S et al.
Chettinad Health City Med. J. 2023; 12(2)

physical activity and exercise barriers. Sport Mont.
2019;17:47-52. [Google Scholar]

Lovell GP, Ansari WE, Parker JK. Perceived exercise
benefits and barriers of non-exercising female university
students in the United Kingdom. Int J Environ Res Public
Health. 2010;7:784-98. [PubMed] [Google Scholar]
Hassan F, Ibrahim RH. Women’s perception about the
benefits and barriers to exercise. Pak ) Med Health Sci.
2021;15(9):2677-82.

Muzindutsi PF, Nishimwe-Niyimbanira R, Sekhampu TJ.
Perceived benefits and barriers to physical exercise: a
comparative analysis of first year and senior students
at a South African University. Afr J Phys Health Educ
Recreat Dance. 2014;20:169-81. [Google Scholar]
Chandra A, Nongkynrih B. Facilitators and barriers of
physical activity in prevention and control of NCD — a
qualitative study in North India. J Trop Med Health.
2019;3:144. [Google Scholar]

O’Neill K, Reid G. Perceived barriers to physical activity
by older adults. Can J Public Health. 1991;82:392-6.
[PubMed]

Sechrist KR, Walker SN, Pender NJ. Development and
psychometric evaluation of the exercise benefits/
barriers scale. Res Nurs Health. 1987;10:357-65.
[PubMed] [Google Scholar]

Kgokong D, Parker R. Physical activity in physiotherapy
students: levels of physical activity and perceived
benefits and barriers to exercise. S Afr J Physiother.
2020;76:1399. [PubMed] [Google Scholar]

Zhu W, Timm G, Ainsworth B. Rasch calibration and
optimal categorization of an instrument measuring
women’s exercise perseverance and barriers. Res
Q Exerc Sport. 2001;72:104-16. [PubMed] [Google
Scholar]

Jun NJ, Kamarudin KS, Ali A, Zakaria NS. Motivators and
barriers of physical activity among private office workers
in Selangor. Malays J Med Health Sci. 2020;16:58-65.
[Google Scholar]

Ball K, Crawford D, Owen N. Too fat to exercise? Obesity
as a barrier to physical activity. Aust N ZJ Public Health.
2000;24:331-33. [PubMed] [Google Scholar]
Atlantis E, Barnes EH, Ball K. Weight status and
perception barriers to healthy physical activity and diet
behavior. IntJ Obes (Lond). 2008;32:343-52. [PubMed]
[Google Scholar]

Ishii K, Inoue S, Ohya Y, Odagiri Y, Takamiya T, Suijo K,
Owen N, Shimomitsu T. Sociodemographic variation in
the perception of barriers to exercise among Japanese
adults. J Epidemiol. 2009;19:161. [PubMed] [Google
Scholar]

Reichert FF, Barros AJ, Domingues MR, Hallal PC. The
role of perceived personal barriers to engagement
in leisure-time physical activity. Am J Public Health.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

2007;97:515-9. [PubMed] [Google Scholar]

Stein KF, Sargent JT, Rafaels N. Intervention research:
establishing fidelity of the independent variable
in nursing clinical trials. Nurs Res. 2007;56:54-62.
[PubMed] [Google Scholar]

Armstrong TS, Cohen MZ, Eriksen L, Cleeland C. Content
validity of self-report measurement instruments: an
illustration from the development of the Brain Tumor
Module of the M.D. Anderson Symptom Inventory.
Oncol Nurs Forum. 2005;32:669-76. [PubMed] [Google
Scholar]

Zamanzadeh V, Ghahramanian A, Rassouli M,
Abbaszadeh A, Alavi-Majd H, Nikanfar AR. Design and
implementation content validity study: development
of an instrument for measuring patient-centered
communication. J Caring Sci. 2015;4:165-78. [PubMed]
[Google Scholar]

Benson J, Clark F. A guide for instrument development
and validation. Am J Occup Ther. 1982;36:789-800.
[PubMed] [Google Scholar]

Wynd CA, Schmidt B, Schaefer MA. Two quantitative
approaches for estimating content validity. West J
Nurs Res. 2003;25:508-18. [PubMed] [Google Scholar]
Stone DH. Design a questionnaire. BMJ. 1993;307:1264.
[PubMed] [Google Scholar]

Carmines EG, Zeller RA. Reliability and validity
assessment. Sage Publications; 1979. [Google Scholar]
Saw SM, Ng TP. The design and assessment of
guestionnaires in clinical research. Singapore Med J.
2001;42:131-5. [PubMed] [Google Scholar]
Vasudevan V, Rimmer JH, Kviz F. Development of the
barriers to physical activity questionnaire for people
with mobility impairments. Disabil Health J. 2015;8:547-
56. [PubMed] [Google Scholar]

Lynn MR. Determination and quantification of content
validity. Nurs Res. 1986;35:382-5. [PubMed] [Google
Scholar]

Yusoff MS. ABC of content validation and content
validity index calculation. Educ Med J. 2019;11:49-54.
[Google Scholar]

Cicchetti DV, Sparrow SA. Developing criteria for
establishing interrater reliability of specific items:
applications to assessment of adaptive behavior. Am
J Ment Defic. 1981;86:127-37. [PubMed] [Google
Scholar]

Faria CD, Teixeira-Salmela LF, Nadeau S. Clinical
testing of an innovative tool for the assessment of
biomechanical strategies: the Timed “Up and Go”
Assessment of Biomechanical Strategies (TUG-ABS) for
individuals with stroke. J Rehabil Med. 2013;45:241-7.
[PubMed] [Google Scholar]

Faria CD, Teixeira-Salmela LF, Nadeau S. Development
and validation of an innovative tool for the assessment

ISSN: 2278-2044

DOI: https://doi.org/10.24321/2278.2044.202325



Panda S et al.
Chettinad Health City Med. J. 2023; 12(2)

of biomechanical strategies: the Timed ‘Up and Go’ -
Assessment of Biomechanical Strategies (TUG-ABS) for
individuals with stroke. J Rehabil Med. 2013;45:232-40.
[PubMed] [Google Scholar]

57. Polit DF, Beck CT. The content validity index: are you
sure you know what’s being reported? Critique and
recommendations. Res Nurs Health. 2006;29:489-97.
[PubMed] [Google Scholar]

58. Gadotti IC, Vieira ER, Magee DJ. Importancia e
esclarecimento das propriedades de medida em
reabilitagdo. Braz J Phys Ther. 2006;10:137-46.
Portugese. [Google Scholar]

59. GrantJS, Davis LL. Selection and use of content experts
for instrument development. Res Nurs Health. 1997
Jun;20(3):269-74. [PubMed] [Google Scholar]

60. Polit DF, Beck CT, Owen SV. Is the CVI an acceptable
indicator of content validity? Appraisal and
recommendations. Res Nurs Health. 2007;30:459-67.
[PubMed] [Google Scholar]

ISSN: 2278-2044

DOI: https://doi.org/10.24321/2278.2044.202325



