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Abstract

International Journal of Exercise Science 19(3): 3007, 2026. https//doi.org/10.70252/1JES2026307
Background: Patients with Metabolic dysfunction-Associated Steatotic Liver Disease (MASLD) fail to reach public
recommendations for physical activity (PA), and it is necessary today to properly identify the barriers they face to
be more active. The present study aimed to evaluate the reliability and reproducibility of a French-adapted version
of the Barriers to Being Active Quiz (BBAQ-24 FR) in patients with MASLD. Using this tool, we then examined the
perceived barriers to physical activity among French individuals living with MASLD. Methods: Seventy French
patients with MASLD (47% women) completed the French version of the BBAQ-24 FR. The reproducibility was
tested with the intra-class correlation coefficient (ICC) Results: Seven domains on 8 of BBAQ-24 FR are reproducible
(ICC >0.78). Three important barriers were identified: lack of willpower with 61% of patients, followed by both lack
of time and energy with 33% of patients. Men have fewer barriers to exercise as do older persons. Conclusion: The
BBAQ-24FR appears as a valid tool that can be used in clinical routine to assess which type of barriers hinders PA
practice in patients with MASLD.
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Introduction

Steatotic liver disease (SLD) affects more than one-third (~38%) of adults worldwide and is now
the leading cause of chronic liver disease, with metabolic dysfunction-associated SLD (MASLD)
accounting for the majority of cases.! The conditionis defined by excessive hepaticfataccumulation
(hepatic steatosis) and may progress to liver inflammation, fibrosis, and ultimately advanced
cirrhosis, leading to complications such as decompensation, liver failure, and hepatocellular
carcinoma.? Although it is well accepted that genetic factors® and sex-difference* play a significant
role, it has been shown that physical inactivity and sedentary lifestyles® are important risk
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factors in the development of hepatic steatosis, as well as poor healthy diet.® Physical activity
(PA) is inversely associated with the prevalence of MASLD, particularly advanced fibrosis;” with
recent observational data demonstrating a beneficial link between device-measured physical
activity and MRI-determined hepatic fibro-inflammation.? Despite a clear need for healthy active
living behaviours, patients with MASLD often demonstrate insufficient levels of PA along with
high levels of sitting.’ Thus, clinical practice guidelines encourage the evaluation of the patients’
lifestyle habits and particularly their physical activity behaviours, as integral components of the
overall management of MASLD.™

Before implementing any PA intervention, clinicians and practitioners need to identify potential
physical, mental and social barriers that are faced by patients to create individualised behaviour
change strategies. As largely highlighted in the general population, a lack of motivation is one of
the main barriers to PA in patients with MASLD and represents a major limitation to maintaining
PA chronically."*> O’Gorman and collaborators observed that a lack of willpower, a lack of time
and a lack of energy were the most frequently cited barrier domains in people with MASLD.¢
The authors used the Barriers to Being Active Quiz (BBAQ) which is a questionnaire with 21
questions in 7 domains about barriers to PA. The BBAQ questionnaire is a self-assessment tool
to identify barriers to increasing physical activity.”” The BBAQ questionnaire appears valid and
reliable in other populations such as patients with stroke, disability or older adults.’**' To our
knowledge, the French version of this questionnaire has never been validated in people with
MASLD which limits appropriate investigation within French-speaking people.

The present work sought to assess the reliability, and reproducibility of an adapted French
version of the BBAQ questionnaire in patients with MASLD. Using this French version of the
questionnaire, we then investigated perceived barriers to PA among French patients with
MASLD. We hypothesized that the adapted French version of the BBAQ would exhibit satisfactory
psychometric properties, including good reliability and reproducibility, in patients with MASLD,
and that its use would reveal distinct patterns of perceived barriers to physical activity in this
population.

Materials and Methods

Participants

Seventy patients from the Digestive Medicine Department of the Clermont-Ferrand University
Hospital participated in this study (70 patients in the first phase, 48 in the second phase and 22 in
the third). Inclusion criteria were: adult with exclusively steatotic liver disease of dysmetabolic
origin followed in the digestive medicine department, liver fat assessed by MRI (magnetic
resonance imagery) and acceptance to participate. Exclusion criteria were the following: MRI
contraindication; other etiology of liver disease (e.g. chronic alcoholism, hepatitis); hepatic steatosis
from secondary etiology (iatrogenic, genetic disease); presence of a liver lesion (hepatocellular
carcinoma, malignant or benign lesions). Data were recorded between January and August 2022.
The study was conducted in accordance with the Declaration of Helsinki, and the protocol was
approved by the local ethics committee (N°2022/CE29). This research was carried out fully in
accordance to the ethical standards of the International Journal of Exercise Science

Protocol

Briefly, the participants were asked to initially complete the French version of the Barriers to
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Being Active Quiz (BBAQ-24FR). They were subsequently asked to complete the BBAQ-24FR
a second and third time with an interval of at least 7 days. The questionnaires were completed
during semi-guided phone interviews led by a member of the investigation group. The BBAQ is
a questionnaire with 21 questions organised in 7 domains of 3 questions that assess the barriers to
PA in the general population. It was developed by the Centre for Disease Control and Prevention
(USA) in 2013" and validated in 2014 in older adults.”? The 7 domains are related to: Lack of time
(Q1-Q8-Q15) ; Social influence (Q2-Q9-Q16) ; Lack of energy (Q3-Q10-Q17) ; Lack of willpower (Q4-
Q11-Q18) ; Fear of injury (Q5-Q12-Q19) ; Lack of skill (Q6-Q13-Q20) ; Lack of resources (Q7-Q14-Q21)
(Supplementary file). Responses were recorded on an ordinal scale from 0 = very unlikely to 3
= very likely. A score of 5 or more for an item is considered as an « important barrier » .!” The
average duration to complete the entire questionnaire is approximately 5 minutes.

The BBAQ-24FR (Supplementary file) was derived via the following process *: i) translation and
back translation of the BBAQ by two independent French native speakers fluent in English; ii)
back translation review and harmonization between the new translation and the source version;
and iii) review of the translation by an expert in exercise physiology and adaptation of the
vocabulary where necessary; iii) addition of 3 questions to create a new item about the « influence
of pathology » which is scored like other domains (Supplementary File). The score calculation
remained the same as the original version of the questionnaire (Supplementary File).

To our knowledge, there is no study assessing the psychometric properties of the English version
of the BBAQ. Only a few studies reported psychometrics properties of the questionnaire and
only Rublio-Henao and collaborators'® extensively explored the psychometrics properties of the
questionnaire (Internal consistency >0.8 and reproducibility between 0.468 and 0.876).

To assess reproducibility of the BBAQ 24 FR, a test-retest analysis was performed. Three calls
are needed for this and T1 corresponds to first call, T2 the second and T3 the third. To reduce
recall responses, each call was separated of at least one week and a maximum of two weeks. This
interval decreases the risk of change in lifestyle, motivation, psychological status, and PA level.**
Questionnaires were completed during a call between an investigator and participant. The same
investigator oversaw questionnaire completion to reduce bias. Each participant provided written
informed consent before taking part.

Statistical Analysis

Sample size was estimated in order to guarantee a satisfactory statistical power to highlight a
positive rating for reproducibility. Sample size was determined to provide an acceptable precision
for the assessment of test-retest reliability. Assuming an expected ICC (intra-class correlation
coefficient) of 0.70 and at least two repeated assessments, approximately 50 participants were
considered sufficient to obtain a lower bound of the 95% confidence interval close to 0.50. This
sample size is also consistent with the recommendations of Terwee et al., who consider at least
50 participants adequate for reliability assessment and an ICC >0.70 indicative of acceptable
reliability.”

Continuous variables are presented as means with their corresponding standard deviations.
In addition to descriptive statistics, the following psychometric properties of the BBAQ-24FR
scale were explored using: (i) Internal consistency was determined through Cronbach’s alpha
coefficient (minimum accepted value: 0.70) (ii) Intra-class correlation coefficient (ICC) was calculated
using a two-way mixed-effect model with interaction for the absolute agreement, according to
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McGraw and Wong recommendations to determine the test-retest reproducibility between T1,
T2 and T3.* Values > 0.70 were deemed satisfactory. The results were interpreted in relation to
the recommendations reported in the literature by Altman*: <0.2: no correlation ; 0.2-5 : weak
correlation, 0.5-8: moderate correlation, >0.8: strong correlation.

Furthermore, Student t-test or Mann-Whitney test (if assumptions to apply t-test were not met) were
used to compare barriers between gender and between younger or older individuals according to
the median age (58 years old). Spearman’s correlations were performed between age and BBAQ-
24FR components. Finally, according to Cohen, if d= 0.8 the effect size is strong, if d = 0.5, the
effect size is medium, while for d= 0.2, the effect size is small.

Statistical analyses were performed using Stata software (version 15, StataCorp, College Station,
US). All statistical tests were carried out for a two-sided type I error at 5%. Comparisons according
to sex and age were considered exploratory secondary analyses. Therefore, no adjustment for
multiple testing was applied, and results were interpreted cautiously with particular emphasis
on effect sizes and the consistency of observed patterns rather than on p-values alone. For
comparisons performed using the Mann-Whitney U test, results are reported as medians with
interquartile ranges and Cliff’s delta effect sizes.

Results

Patients

Table I summarises the characteristics of the study participants and many had several features of
the metabolic syndrome, and few sex-differences are reported.

Psychometric properties of BBAQ 24 FR

Internal Consistency.

Strong Cronbach alpha coefficients (>0.8) were found for 2 domains (Lack of time 0.84 and Lack of
willpower 0.84) and Total Score (0.86). Moderate coefficients (0.6 to 0.8) were found for 2 domains
(Lack of energy 0.75 and Pathology’s influence 0.65). Weak coefficients (<0.6) were found for
4 domains (social influence 0.55, fear of injury, lack of skills 0.41 and lack of resources 0.45)
(Supplementary file).

Reproducibility.

Seventy French patients with MASLD were contacted for at least one call. Forty-eight patients
were contacted for at least two calls with 10.9 days (£3.7) between each call, and 22 patients
received three calls with 12.3 days (£5.3) between the second and the third.

Strong intraclass correlation coefficient (ICC > 0.8) between T1 and T2, and between T2 and T3
(T1 corresponds to first call, T2 the second and T3 the third) were found for Lack of time; Social
influence; Lack of energy; Lack of willpower; Pathology influence; Total Score; Number of important
barriers. Moderate concordance’s coefficient was found for Lack of skills and Lack of resources
between T1 and T2. Fear of injury was the only item which had weak concordance’s coefficient
between T1 and T2 and between T2 and T3, as detailed in Table II. Bland & Altman plots are
detailed in Supplementary File.
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Questionnaires results

The principal barrier was Lack of willpower with a score or 5.04/9+3.0 followed by Lack of energy
with 3.21/943.01 and Lack of time with 3.07/9+2.84 (average total scores out of 9 possible points).
Sixty-one % participants reported Lack of willpower as an important barrier and 33% participants
reported Lack of time and Lack of energy. On the contrary, the Fear of injury was not reported as an
important barrier. Figure 1 represents the percentage of each barrier as important.
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Figure 1. Percentage of important barriers of cohort.

Gender effect.

Women reported more barriers than men for the Lack of willpower (p<0.001, d=0.47); Social Influence
(p<0.01, d=0.3); Pathology’s Influence (p<0.05, d=0.28); Total Score (p<0.01, d=0.32); and Number of
important barriers (p<0.05, d=0.36) (Figure 2). No significant difference was found according to sex
for Lack of time; Lack of energy; Lack of skills; Lack of resources; and Fear of Injury (data not shown).
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Figure 2. Difference between men and women according to: A) Lack of willpower; B) Social Influence; C) Pathology’s
Influence; D) Number of important barriers E) Total Score. Mean (+SD), Student T-Test or Mann-Whitney. *=p<0.05
; **=p<0.01 ; **=p<0.001
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Age effect.

Age was inversely associated with Lack of energy (r=-0.56, p<0.001), Lack of time (r= 0.57), and
Total Score (r=-0.38, p=0.001) (Supplementary File). Additionally, we compared the BBAQ scores
between older and younger patients according to the median (58 years old).

The Total Score for barriers was smaller in the Older group compare with the Young group (p<0.01,
d=0.43). Indeed, the Older group had less Lack of time (p<0.001, d=0.69), Lack of energy (p<0.001,
d=0.64), and Number of important barriers (p<0.01, d=0.37) (Figure 3). No difference was found

according to sex for Lack of time; Lack of energy; Lack of skills; Lack of resources and Fear of Injury (data
not shown).
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Figure 3. Difference between Young and Older according to: A) Lack of time; B) Lack of energy; C) Total Score; D)
Number of important barriers. Mean (+SD), Student T-Test or Mann-Whitney. **=p<0.01 ; ****=p<0.0001

Discussion

PA is a keystone for the prevention and the management of MASLD."*#* Indeed, PA, even
without weight loss, reduces intra-hepatic lipids®* and is associated with lower hepatic fibro-
inflammation.® While patients with MASLD have been described with low PA levels,’ the
identification of their barriers to PA is of primary importance to facilitate uptake and adherence
to PA interventions. This is particularly important since it has been reported that patients with
chronic liver disease have more barriers to PA than the general population and that these
barriers are amplified.’ In that context, the first aim of the present work was to develop a French
questionnaire (BBAQ-24FR) to assess these barriers in this clinical population. This questionnaire
was adapted from the BBAQ which has been validated in older adults.”? According to our results,
the BBAQ-24FR shows a high degree of reproducibility in patients with MASLD. Also, the BBAQ-
24FR has high internal consistency with a weak to strong coefficient for each item. The validity or
reproducibility of BBAQ have been scarcely studied in the literature. Nonetheless, these results
are in line with Zalewski and Dvorak who also have reported a high internal consistency [k =
0.87] for the BBAQ questionnaire in patients with stroke.'” Similarly, Sawchuk and collaborators
reported a strong internal consistency for the total score and a coefficients ranging from 0.77 to
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0.45 for the domains.? Finally, Vasudevan and colleagues reported Cronbach’s alpha coefficients
ranging from 0.792 to 0.935 for their questionnaire adapted from the BBAQ in individuals with
disabilities.”’We did not evaluate construct validity because it's impossible to have a gold-standard
measurement of barriers to exercise. However, a previous study found a negative association
between PA level, assessed with an accelerometer, and the total barriers to PA in people suffering
from obesity as a surrogate marker of construct validity.*> However, in our study, patients did a
PA level evaluation through a questionnaire and equivalent results were found.

The second objective was to use our new French version BBAQ-24FR to determine barriers to PA
in our French cohort of patients with MASLD. The results show that Lack of willpower is the most
important barrier, followed by Lack of time and Lack of energy, while Fear of Injury did not influence
PA practice. Our findings align with those of O’Gorman et al., (2021) and Stine et al., 2021, who
also identified lack of willpower, time and energy as the primary barriers to PA in MASLD.">*
This consistency between studies suggests that these barriers could be disease-specific. However,
the absence of fear of injury in our cohort was also reported in Heredia et al., (2022) in patients
with MASLD," and this absence is not different according to age.** To improve the adherence to
PA interventions, identification of the limits of PA engagement appears necessary.

Psychological support (group therapy, family engaging in PA with patient...) to PA in patients
with MASLD is effective to promote health and exercise participation even without weight
loss, considering barriers could allow this support to improve.* Indeed, the lack of confidence
and the fear of falling are associated with the difficulty to perform daily activity and can be
considered as barriers to practice'? as well as fatigue and lack of energy.'*** Furthermore, the
lack of support from healthcare professionals, as reported by Stine et al., (2021) and Williams et
al., (2019),>°! likely exacerbates other barriers identified in our study. For instance, the absence
of individualized advice may reinforce perceptions of low energy among MASLD patients, who
struggle to adapt PA to their chronic fatigue. Sixty-six percent of patients reported a preference
for personal training to increase their physical activity.*® Furthermore, research shows clearly
that we overvalue individual decision-making and underestimate the impact of our environment
on our behaviour, indeed willpower is not enough to promote exercise.”” There is a need for
multidisciplinary teams including dietitians, psychologists, and adapted physical activity
supervisors caring for patients with MASLD.?

In order to better characterize the profile of the patients with MASLD, we first separated the
sample into two groups based on the median age. The results show that the older group have less
barriers than the younger (Fig 3.) These results are in line with a previous study that has observed
that younger patients suffering from obesity have greater total PA barriers compared with older
ones.” It should be noted that older adults visit their physicians at least once per year who might
advise about PA practice.* Also, it has been found that the confidence to exercise increases with
age in MASLD patients.”? Altogether, these results suggest that older individuals could have
fewer barriers of PA.

Our results indicate that women have more barriers than men (Fig 2.). To date, there is no study
investigating the gender-difference in barriers to PA in patients with MASLD. Nevertheless, our
results are in agreement with the current literature in healthy population and people suffering
from obesity concerning main barriers (lack of time and energy) or sex-differences.****> One factor
that might explain this difference is the higher prevalence of fatigue among women, particularly
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in severe cases.” In women, psychological distress is the most associated factor with fatigue while
muscle weakness is the most important for men with no influence of age.

Limits.

The first limit of this study is the sample size which does not allow to generalizing these results.
In our work, unfortunately, the reproducibility between the two first calls were calculated for
48 and not 50 patients. However, as our results were strong with ICC between T1 and T2 equal
to 0.899, the lower bound of 95% CI was high at 0.828, largely greater than 0.7 too. According to
these results, we can reasonably estimate that this work was not underpowered for the analysis
of reproducibility. For ICC between T2 and T3, the same comments can be argued with a lower
bound of 95% CI equal to 0.85, even if only 22 patients were available for this analysis. Finally,
questionnaires have been answered with a call between an investigator and a patient, this can
be an important limit because investigators can influence results and patients can misinform
about their behaviour to correspond with recommendations. However, we were concerned about
participants’ ability to understand the questionnaire when administered online or via a mobile
phone, particularly among older adults.

The French version of BBAQ is a reproducible questionnaire to assess the barriers of PA practice
in individuals suffering from MASLD. Its utilisation can be a good tool for clinicians to identify
the obstacles to PA and decrease sedentariness. The most important barrier is the lack of willpower
followed by lack of time and energy; and we additionally observed that women have more barriers
than men and young people more than older people. Thus, exploring gender-related barriers and
population-specific factors in appropriated design would provide valuable additional insights.
Further investigations are needed to validate this tool with accelerometry and its sensitivity to
detect change in MASLD populations.

Conflicts of Interest

The authors certify that there is no conflict of interest with any financial organization regarding
the material discussed in the manuscript.

References

1. Ho GJK, Tan FXN, Sasikumar NA, et al. High Global Prevalence of Steatotic Liver Disease and Associated Subtypes:
A Meta-analysis. Clin Gastroenterol Hepatol Off Clin Pract | Am Gastroenterol Assoc. 2025;23(13):2423-2432.e1. https://
doi.org/10.1016/j.cgh.2025.02.006

2. Israelsen M, Francque S, Tsochatzis EA, Krag A. Steatotic liver disease. Lancet. 2024;404(10464):1761-1778. https:/ /
doi.org/10.1016/S0140-6736(24)01811-7

3. Pei Y, Goh GBB. Genetic Risk Factors for Metabolic Dysfunction-Associated Steatotic Liver Disease. Gut Liver.
2025;19(1):8-18. https:/ /doi.org/10.5009/ gnl1240407

4. Lonardo A, Nascimbeni F, Ballestri S, et al. Sex Differences in Nonalcoholic Fatty Liver Disease: State of the Art
and Identification of Research Gaps. Hepatology. 2019;70(4):1457-1469. https:/ / doi.org/10.1002/hep.30626

5. Kim D, Vazquez-Montesino LM, Li AA, Cholankeril G, Ahmed A. Inadequate Physical Activity and Sedentary

Behavior Are Independent Predictors of Nonalcoholic Fatty Liver Disease. Hepatology. 2020;72(5):1556-1568. https:/ /
doi.org/10.1002/hep.31158

International Journal of Exercise Science http:/ /www.intjexersci.com




Int | Exerc Sci 19(3) 3007, 2026

6. Younossi Z, Anstee QM, Marietti M, et al. Global burden of NAFLD and NASH: trends, predictions, risk factors
and prevention. Nat Rev Gastroenterol Hepatol. 2018;15(1):11-20. https:/ /doi.org/10.1038 /nrgastro.2017.109

7. Kistler KD, Brunt EM, Clark JM, Diehl AM, Sallis JF, Schwimmer JB. Physical Activity Recommendations, Exercise
Intensity, and Histological Severity of Nonalcoholic Fatty Liver Disease. Am | Gastroenterol. 2011;106(3):460-468.
https:/ /doi.org/10.1038/ ajg.2010.488

8. Sherry A, Willis SA, Yates T, et al. Physical activity is inversely associated with hepatic fibro-inflammation: A
population-based cohort study using UK Biobank data. JHEP Rep. Published online November 2022:100622. https:/ /
doi.org/10.1016/j.jhepr.2022.100622

9. Hallsworth K, Thoma C, Moore S, et al. Non-alcoholic fatty liver disease is associated with higher levels of
objectively measured sedentary behaviour and lower levels of physical activity than matched healthy controls.
Frontline Gastroenterol. 2015;6(1):44-51. https:/ / doi.org/10.1136/ flgastro-2014-100432

10. European Association for the Study of the Liver (EASL), European Association for the Study of Diabetes (EASD),
European Association for the Study of Obesity (EASO). EASL-EASD-EASO Clinical Practice Guidelines for the
Management of Non-Alcoholic Fatty Liver Disease. Obes Facts. 2016;9(2):65-90. https:/ / doi.org/10.1159 /000443344

11. von Loeffelholz C, Roth ], Coldewey S, Birkenfeld A. The Role of Physical Activity in Nonalcoholic and
Metabolic Dysfunction Associated Fatty Liver Disease. Biomedicines. 2021;9(12):1853. https://doi.org/10.3390/
biomedicines9121853

12. Frith J, Day CP, Robinson L, Elliott C, Jones DE], Newton JL. Potential strategies to improve uptake of
exercise interventions in non-alcoholic fatty liver disease. | Hepatol. 2010;52(1):112-116. https:/ /doi.org/10.1016/j.
jhep.2009.10.010

13. Heredia NI, Thrift AP, Balakrishnan M. Perceived Barriers to Weight Loss among Hispanic Patients with Non-
alcoholic Fatty Liver Disease. Hisp Health Care Int. 2022;20(3):171-178. https:/ /doi.org/10.1177 /15404153211043885

14. Newton JL, Jones DEJ, Henderson E, et al. Fatigue in non-alcoholic fatty liver disease (NAFLD) is significant and
associates with inactivity and excessive daytime sleepiness but not with liver disease severity or insulin resistance.
Gut. 2008;57(6):807-813. https:/ /doi.org/10.1136/ gut.2007.139303

15. Stine JG, Soriano C, Schreibman I, et al. Breaking Down Barriers to Physical Activity in Patients with Nonalcoholic
Fatty Liver Disease. Dig Dis Sci. 2021;66(10):3604-3611. https:/ / doi.org/10.1007 /s10620-020-06673-w

16. O'Gorman P, Monaghan A, McGrath M, Naimimohasses S, Gormley ], Norris S. Determinants of Physical
Activity Engagement in Patients With Nonalcoholic Fatty Liver Disease: The Need for an Individualized Approach
to Lifestyle Interventions. Phys Ther. 2021;101(2). https:/ /doi.org/10.1093/ ptj/ pzaal95

17. Centres for Disease Control and Prevention. Barriers to Being Active Quiz. Published online 2013.

18. Rubio-Henao RF, Correa JE, Ramirez-Velez R. PROPIEDADES PSICOMETRICAS DE LA VERSION AL ESPANOL
DEL CUESTIONARIO. Nutr Hosp. 2015;(4):1708-1716. https:/ / doi.org/10.3305/nh.2015.31.4.8404

19. Zalewski KR, Dvorak L. Barriers to Physical Activity Between Adults with Stroke and Their Care Partners. Top
Stroke Rehabil. 2011;18(sup1):666-675. https:/ /doi.org/10.1310/ tsr18s01-666

20. Sawchuk CN, Russo JE, Bogart A, et al. Barriers and facilitators to walking and physical activity among American
Indian elders. Prev Chronic Dis. 2011;8(3):A63.

21. Vasudevan V, Rimmer JH, Kviz F. Development of the Barriers to Physical Activity Questionnaire for People
with Mobility Impairments. Disabil Health ]. 2015,;8(4):547-556. https:/ / doi.org/10.1016/j.dhjo.2015.04.007

International Journal of Exercise Science http:/ /www.intjexersci.com




Int | Exerc Sci 19(3) 3007, 2026

22. Zalewski K, Alt C, Arvinen-Barrow M. Identifying Barriers to Remaining Physically Active After Rehabilitation:
Differences in Perception Between Physical Therapists and Older Adult Patients. | Orthop Sports Phys Ther.
2014;44(6):415-424. https:/ /doi.org/10.2519/jospt.2014.5171

23. Tsang S, Royse C, Terkawi A. Guidelines for developing, translating, and validating a questionnaire in
perioperative and pain medicine. Saudi | Anaesth. 2017;11(5):80. https:/ /doi.org/10.4103/sja.SJA_203_17

24. Wilson K, Batterham A. Stability of questionnaire items in sport and exercise psychology: Bootstrap limits of
agreement. | Sports Sci. 1999;17(9):725-734. https:/ / doi.org/10.1080/026404199365588

25. Terwee CB, Bot SDM, de Boer MR, et al. Quality criteria were proposed for measurement properties of health
status questionnaires. | Clin Epidemiol. 2007;60(1):34-42. https:/ /doi.org/10.1016/].jclinepi.2006.03.012

26. McGraw KO, Wong SP. Forming inferences about some intraclass correlation coefficients. Psychol Methods.
1996;1(1):30-46. https:/ /doi.org/10.1037/1082-989X.1.1.30

27. Altman DG. Statistics in the medical literature: 3. Stat Med. 1999;18(4):487-490. https://doi.org/10.1002/
(SICI)1097-0258(19990228)18:4<487:: AID-SIM106>3.0.CO;2-J

28. Rodriguez B, Torres DM, Harrison SA. Physical activity: an essential component of lifestyle modification in
NAFLD. Nat Rev Gastroenterol Hepatol. 2012;9(12):726-731. https:/ /doi.org/10.1038 /nrgastro.2012.200

29. Romero-Gémez M, Zelber-Sagi S, Trenell M. Treatment of NAFLD with diet, physical activity and exercise. |
Hepatol. 2017;67(4):829-846. https:/ /doi.org/10.1016/].jhep.2017.05.016

30. Babu AF, Csader S, Lok ], et al. Positive Effects of Exercise Intervention without Weight Loss and Dietary Changes
in NAFLD-Related Clinical Parameters: A Systematic Review and Meta-Analysis. Nutrients. 2021;13(9):3135. https:/ /
doi.org/10.3390/nu13093135

31. Williams FR, Berzigotti A, Lord JM, Lai JC, Armstrong MJ. Review article: impact of exercise on physical frailty in
patients with chronic liver disease. Aliment Pharmacol Ther. 2019;50(9):988-1000. https:/ /doi.org/10.1111/apt. 15491

32. Call CC, Roberts SR, Schumacher LM, Remmert JE, Kerrigan SG, Butryn ML. Perceived barriers to physical activity
during and after a behavioural weight loss programme. Obes Sci Pract. 2020;6(1):10-18. https://doi.org/10.1002/
osp4.373

33. O’Gorman P, Strahan O, Ferguson D, et al. Improvement in cognitive impairment following a 12-week aerobic
exercise intervention in individuals with non-cirrhotic chronic hepatitis C. | Viral Hepat. 2021;28(4):637-650. https:/ /
doi.org/10.1111/jvh.13460

34. Martin RR, Hadjistavropoulos T, McCreary DR. Fear of Pain and Fear of Falling among Younger and Older Adults
with Musculoskeletal Pain Conditions. Pain Res Manag. 2005;10(4):919865. https:/ /doi.org/10.1155/2005/ 919865

35. Montesi L. Physical activity support or weight loss counseling for nonalcoholic fatty liver disease? World |
Gastroenterol. 2014;20(29):10128. https:/ / doi.org/10.3748 / wjg.v20.i29.10128

36. Glass O, Liu D, Bechard E, et al. Perceptions of Exercise and Its Challenges in Patients With Nonalcoholic Fatty
Liver Disease: A Survey[Based Study. Hepatol Commun. 2022;6(2):334-344. https:/ /doi.org/10.1002/hep4.1808

37. Jebb SA, Aveyard P. “Willpower” is not enough: time for a new approach to public health policy to prevent
obesity. BMC Med. 2023;21(1):89. https:/ /doi.org/10.1186/s12916-023-02803-z

38. Bellentani S, Dalle Grave R, Suppini A, Marchesini G. Behavior therapy for nonalcoholic fatty liver disease: The
need for a multidisciplinary approach. Hepatology. 2007;47(2):746-754. https:/ / doi.org/10.1002/hep.22009

39. Schutzer K, Graves S. Barriers and motivations to exercise in older adults. Prev Med. 2004;39(5):1056-1061. https:/ /
doi.org/10.1016/j.ypmed.2004.04.003

International Journal of Exercise Science http:/ /www.intjexersci.com
10

—
N—



Int | Exerc Sci 19(3) 3007, 2026

40. Egan AM, Mahmood WAW, Fenton R, et al. Barriers to exercise in obese patients with type 2 diabetes. QJM.
2013,;106(7):635-638. https:/ /doi.org/10.1093/gjmed / hct075

41. Joseph PL, Bonsignore A, Kunkel GF, Grace SL, Sockalingam S, Oh P. Benefits and Barriers to Exercise among
Individuals with Class III Obesity. Am | Health Behav. 2019;43(6):1136-1147. https:/ /doi.org/10.5993/ AJHB.43.6.11

42. Leone LA, Ward DS. A Mixed Methods Comparison of Perceived Benefits and Barriers to Exercise Between
Obese and Nonobese Women. | Phys Act Health. 2013;10(4):461-469. https:/ /doi.org/10.1123 /jpah.10.4.461

43. Pereira HM, Bertholf RL, dos Santos MB, Black CD, Allen JO. Sex differences in the prevalence of fatigue across
age groups and associated factors. Fatique Biomed Health Behav. 2025;13(2):146-159. https:/ /doi.org/10.1080/216418
46.2025.2466401

@00

BY ND

International Journal of Exercise Science http:/ /www.intjexersci.com

(11 )
l111




