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Abstract
Objective: Non-alcoholic fatty liver disease is common worldwide, and lifestyle modifications are key to its treatment. This study 
aimed to identify the barriers to lifestyle modifications in patients with non-alcoholic fatty liver disease and to organize the results 
using the Capability Opportunity Motivation-Behavior (COM-B) model.
Materials and Methods: The framework of Arksey and O’ Malley was used in this scoping review. We searched PubMed, Scopus, 
and the Cochrane Library without language restrictions for reports published up to September 11, 2022, including peer-reviewed 
literature reporting barriers to lifestyle modifications in patients with non-alcoholic fatty liver disease. Patient-reported barriers 
were analyzed inductively and organized into the components (capability, opportunity, and motivation) of the COM-B model.
Results: The literature search yielded 583 articles, of which seven qualitative studies, four quantitative studies, and one mixed-
methods study met the inclusion criteria. Lack of time, lack of information on the diagnosis and management of non-alcoholic fatty 
liver disease, negative perceptions of the prescribed exercise and diet, physical symptoms interfering with the behavior, presence 
of comorbidities, and lack of family cooperation were frequently reported as barriers.
Conclusion: The results of this study may contribute to the development of appropriate care and education strategies to promote 
behavioral changes in patients with non-alcoholic fatty liver disease.
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Introduction

The global prevalence of non-alcoholic fatty liver dis-
ease (NAFLD) is approximately 30%, and the number is 
increasing rapidly1). NAFLD is a liver disease associated 
with obesity, insulin resistance, type 2 diabetes, hyperten-
sion, hyperlipidemia, and metabolic syndrome2), with an 
increased risk of cardiovascular events3) and hepatocellular 

carcinoma4). Lifestyle modifications, including diet and ex-
ercise, are key to its management5, 6) because there is cur-
rently no pharmacological therapy for NAFLD.

Diet and exercise for weight loss are the most effective 
lifestyle modification strategies for patients with NAFLD7), 
and growing evidence shows these strategies’ efficacy8, 9). 
Furthermore, several guidelines recommend lifestyle mod-
ifications in diet and exercise6, 10). However, adopting and 
maintaining an appropriate lifestyle remains challenging for 
various reasons11), and weight loss remains difficult despite 
intensive and multidisciplinary lifestyle interventions12). 
Therefore, identifying the barriers to lifestyle modifications 
in patients with NAFLD is crucial for developing efficient 
and effective interventions.

A previous narrative review has identified barriers to 
implementing lifestyle changes in patients with NAFLD13); 
however, a comprehensive and exploratory literature search 
was not performed. Furthermore, an analysis of behavior 
change based on behavioral science, which provides an 
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evidence-based understanding of human behavior, has not 
yet been completed. The Behavior Change Wheel (BCW) 
is a framework used for designing and implementing inter-
ventions to promote behavior change, the core of which is 
the Capability Opportunity Motivation-Behavior (COM-B) 
model. This is the starting point for developing interventions 
and a model to understand human behavior14). Based on the 
COM-B model, behavior is attributed to capability, oppor-
tunity, and motivation individually and interactively. These 
factors directly affect behavior; however, capability and op-
portunity indirectly affect behavior by influencing motiva-
tion. Capability consists of “psychological” and “physical” 
domains and refers to the capacity (including knowledge 
and skills) to perform a behavior. Opportunity consists of 
“physical” and “social” domains and refers to all factors ex-
ternal to the individual that encourage or enable behavior. 
Motivation consists of “reflective” and “automatic” domains 
and refers to all brain processes that activate and direct be-
havior15). Therefore, the COM-B model, which is useful for 
understanding barriers to behavior, has been used in several 
studies to identify barriers to various health behaviors16, 17). 
Furthermore, organizing barriers using the COM-B model 
can contribute to developing BCW-based interventions.

Therefore, this scoping review aimed to identify the bar-
riers to lifestyle modifications in patients with NAFLD and 
organize the results using the COM-B model.

Materials and Methods

This scoping review was conducted to summarize the 
published literature on barriers to lifestyle modifications 
in patients with NAFLD. We used the five-stage frame-
work proposed by Arksey and O’Malley18), and the results 
were reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses Extension for 
Scoping Review19).

Research question and search strategy
The research question for this study was “What is 

known from the literature about barriers to lifestyle mod-
ifications in patients with NAFLD?”. As indicated by the 
current guidelines, lifestyle modifications include exercise, 
diet, and weight loss10). Literature searches were conducted 
in PubMed, Scopus, and the Cochrane Library without lan-
guage restrictions from inception to September 11, 2022. 
The reference lists of all the included studies were manually 
searched. The primary search terms used were “non-alco-
holic fatty liver disease” AND (“life style” OR “exercise” 
OR “physical activity” OR “diet” OR “weight loss”) AND 
(“barrier*” OR “obstacle*” OR “hindrance*”); the complete 
search strategy is presented in Figure 1. The identified stud-
ies were exported to an EndNote20 library, and duplicates 
were extracted and removed before screening for eligibility.

Study selection and charting of the data
All titles and abstracts were independently screened by 

two authors according to relevance and inclusion criteria. 
Full texts were independently assessed by two authors to 
confirm eligibility. Any disagreements between authors 
were resolved through discussion. We included studies con-
ducted among adult patients (aged ≥18 years) diagnosed 
with NAFLD who reported different barriers to lifestyle 
modifications. Peer-reviewed scientific articles, including 
qualitative, quantitative, and mixed-methods studies, were 
included, whereas case reports, editorials, commentaries, 
and review articles were excluded.

Data were entered into an Excel chart based on the con-
tent proposed by Arksey and O’Malley18). This chart in-
cluded the author, title, year of publication, country, sample 
size, mean age, sex, body mass index (BMI), purpose of the 
study, methodology, and findings regarding barriers. The 
barriers reported in the included studies were extracted us-
ing different methods used in the qualitative and quantita-
tive studies. For qualitative studies, we extracted data on 
themes, subthemes, or codes describing patient-reported 
barriers (if not specified as barriers, the context describing 
the factors that make it difficult to modify lifestyle behav-
iors). For the quantitative studies, we extracted data on the 
items reported as barriers to which at least 30% of the par-
ticipants agreed. Data were extracted by the first author and 
reviewed by the second author to confirm that the data were 
extracted according to the study aims. Disagreements and 
uncertainties were discussed, and a consensus was reached.

Charting, summarizing, and reporting the 
results

First, the included studies were summarized using de-
scriptive methods to identify the quantities and ranges. 
Second, new themes were attached to the data on barriers 
and classified based on differences and similarities. These 
themes were applied to the following components of the 
COM-B model: capability (psychological and physical), op-
portunity (physical and social), and motivation (reflective 
and automatic). If the meaning of the content related to the 
themes, subthemes, and codes was unclear, the content was 
evaluated by reviewing illustrative quotations. The process-
es were performed by the first author and verified by the 
second author. When necessary, advice from a third author, 
who is an expert in qualitative research, was sought and 
implemented. Other authors reviewed the content, and dis-
agreements were resolved through repeated discussions and 
rereading of the articles, leading to the final classification.

Results
Study selection

The literature search identified 583 articles. After re-
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moving duplicates, the titles and abstracts of 335 articles 
were screened. Of these, 323 articles did not meet the inclu-
sion criteria and were excluded. The full texts of the remain-
ing 12 articles were screened, and two articles that did not 
mention the barriers were excluded. In addition, the refer-

ence lists of all included studies were manually searched, 
and two additional articles were identified, of which 12 
were included in this review. The study selection process is 
shown in Figure 2.

Figure 1	 Search strategies.
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Study characteristics
All 12 included studies were published after 2017 and 

were written in English20–31). Among the included stud-
ies, seven used qualitative methods20–22, 25, 27, 29, 31), four used 
quantitative methods23, 26, 28, 30), and one used mixed meth-
ods24). Four studies were published in the United King-
dom21, 24, 25, 29), four in the United States23, 26, 30, 31), and one each 
in Australia22), India20), South Korea27), and Ireland28). The 
number of patients with NAFLD ranged from 12 to 41420–31). 
Nine studies reported the mean age, which ranged from 41.1 
to 58.9 years20, 22–27, 29, 30). Another study reported a median 
age of 54.0 years28), and one reported 15 of 29 participants 
were aged >50 years31). Ten studies reported the sex of the 
study population, with female participants accounting for 
33.3–63.2%20, 22–25, 27–31). Four studies reported the mean BMI 
(range: 34.3–40.0 kg/m2)23, 24, 29, 30). Another study reported 
a BMI range of 25.0–39.9 kg/m2 20), whereas one study re-
ported a BMI of ≥30 kg/m2 in 75.6% of participants26). Table 

1 summarizes the included studies.

Barriers to lifestyle modification
The barriers extracted from the included studies were 

assigned new themes and categorized according to the 
COM-B components (capability, opportunity, and motiva-
tion) (Table 2). The following section describes the results 
based on COM-B components.

Capability
“Psychological capability” was reported in three stud-

ies24, 27, 28). Of these, two reported a lack of knowledge 
about NAFLD24, 27), whereas one reported a lack of will-
power28). “Physical capability” was reported in seven 
studies20, 23, 24, 26, 28, 30, 31). Of these, three reported physical 
symptoms interfering with the behavior, such as fatigue, 
shortness of breath, discomfort, and pain20, 23, 26) and pres-
ence of comorbidities20, 23, 31), followed by poor health and 

Figure 2	 Flowchart of the study selection process.
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Table 1	 Summary of the included studies

Author 
Year of publication Title Country Sample 

size
Mean age 

(years)
Sex 

female %
BMI 

kg/m2 Study aim Methodology

Arora, C., et al. 
202120)

Perceived barriers and facilita-
tors for adherence to lifestyle 
prescription: Perspective of 
obese patients with non-alco-
holic fatty liver disease from 
north India

North of 
India

30 41.1 ± 11.2 40 range 
25.0–39.9 

To identify the barriers and facilitators 
faced by obese patients with NAFLD 
undergoing lifestyle modification

Qualitative

Avery, L., et al. 
201721)

Lifestyle behavior change in 
patients with non-alcoholic 
fatty liver disease: a qualitative 
study of clinical practice

United 
King-
dom

12 Not  
reported

Not  
reported

Not  
reported

To identify the current status and 
improvements in lifestyle behavior 
change support for patients with 
NAFLD from the perspectives of both 
healthcare providers and patients

Qualitative

George, E. S., et al. 
202222)

A Mediterranean and low-fat 
dietary intervention in non-
alcoholic fatty liver disease 
patients: exploring participant 
experience and perceptions 
about dietary change

Austra-
lia

23 49.6 ± 15.9 52.2 Not  
reported

To explore the acceptability by un-
derstanding the barriers and enablers 
of the MD and low-fat diet interven-
tions as perceived by the participating 
Australian adults from multicultural 
backgrounds with NAFLD

Qualitative

Glass, O., et al. 
202223)

Perceptions of exercise and 
its challenges in patients with 
non-alcoholic fatty liver dis-
ease: a survey-based study

United 
States

94 58.0 ± 11.0 42.6 mean  
34.3 ± 5.2

To assess the baseline physical activ-
ity and sedentary behavior, self‐per-
ceived fitness, limitations to exercise, 
potential solutions to increase physical 
activity, and perception of exercise as 
a foundational treatment for NAFLD

Quantitative

Haigh, L., et al. 
201924)

Barriers and facilitators to the 
Mediterranean diet adoption 
by patients with non-alcoholic 
fatty liver disease in Northern 
Europe

Northern 
United 
King-
dom

19 58.5 ± 10.6 63.2 mean  
36.2 ± 6.3

To determine the key barriers and 
facilitators to the adoption and 
maintenance of Mediterranean diet 
intervention in the northern European 
population

Mixed 
methods

Hallsworth, K., et al. 
202025)

Using the theoretical domains 
framework to identify barriers 
and enabling factors to imple-
mentation of guidelines for 
the diagnosis and management 
of non-alcoholic fatty liver 
disease: a qualitative study

United 
King-
dom

12 58.9 33.3 Not  
reported

To identify the barriers and enabling 
factors to the implementation of 
guidelines for the diagnosis and man-
agement of NAFLD 

Qualitative

Heredia, N. I., et al. 
202226)

Perceived barriers to weight 
loss among Hispanic patients 
with non-alcoholic fatty liver 
disease

United 
States

414 45.6 ± 11.2 Not  
reported

≥30  
75.6%

To identify the barriers that hinder 
Hispanic patients with NAFLD from 
modifying their PA and dietary behav-
iors

Quantitative

Jang, Y., et al. 
202127)

A qualitative study of self-
management experiences in 
people with non-alcoholic fatty 
liver disease

South 
Korea

12 53.8 ± 15.1 58.3 Not  
reported

To explore the experience of self-
management in patients with NAFLD

Qualitative

O’Gorman, P., et al. 
202128)

Determinants of physical 
activity engagement in patients 
with non-alcoholic fatty 
liver disease: the need for an 
individualized approach to 
lifestyle interventions

Ireland 101 median  
54.0 ± 15.0

47.5 Not  
reported

To determine (1) the awareness of and 
adherence to the WHO PA guide-
lines, (2) the barriers and motivators 
to engaging in PA, and (3) how PA 
determinants, awareness of the PA 
guidelines, and demographic charac-
teristics influence PA participation in 
patients with NAFLD

Quantitative

Scragg, J., et al. 
202129)

Factors associated with 
engagement and adherence to 
a low-energy diet to promote 
10% weight loss in patients 
with clinically significant non-
alcoholic fatty liver disease

United 
King-
dom

23 56.0 ± 11.0 34.8 mean  
40.0 ± 7.0

To identify the factors associated with 
uptake, engagement, and adherence to 
LED interventions 
To identify the mediating factors, both 
barriers and facilitators, related to 
adherence

Qualitative

Stine, J. G., et al. 
202130)

Breaking down barriers to 
physical activity in patients 
with non-alcoholic fatty liver 
disease

United 
States

87 52.3 ± 12.9 60 mean  
34.5 ± 6.6

To determine the perceived barriers 
to physical activity and enablers to 
exercise intervention in patients with 
NAFLD

Quantitative

Tincopa, M. A., et al. 
202131)

Patient disease knowledge, 
attitudes and behaviors related 
to non-alcoholic fatty liver 
disease: a qualitative study

United 
States

29 15 were 
≥50

51.7 Not  
reported

To assess the disease perspectives 
and report the barriers and facilitators 
to the management of their disease 
through semi-structured qualita-
tive interviews among persons with 
NAFLD

Qualitative

BMI: body mass index; NAFLD: non-alcoholic fatty liver disease
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physical function23, 24), lack of energy23, 28), and physical 
symptoms caused by exercise30).

Opportunity
“Physical opportunity” was reported in seven stud-

ies20, 22, 23, 26, 28, 30, 31). Of these, six reported a lack of 

time22, 23, 26, 28, 30, 31), followed by a lack of financial resourc-
es20, 26) and spaces for exercise20). “Social opportunity” was 
reported in eight studies20, 21, 24, 25, 27, 29–31), six of which were 
medical-related21, 24, 25, 27, 30, 31), three were family-based20, 24, 31), 
and four were work- and community-based20, 24, 29, 31). Among 
the medical-related studies, four reported a lack of infor-

Table 2	 Barriers to lifestyle modification in patients with NAFLD

COM-B component Barriers References

Psychological capability Lack of knowledge about NAFLD 24, 27)

Lack of willpower 28)

Physical capability Physical symptoms interfering with the behavior (e.g., fatigue, shortness of breath, discomfort, and pain) 20, 23, 26)

Presence of comorbidities 20, 23, 31)

Poor health and physical function 23, 24)

Lack of energy 23, 28)

Physical symptoms caused by exercise 30)

Physical opportunity Lack of time 22, 23, 26, 28, 30, 31)

Lack of financial resources 20, 26)

Lack of spaces for exercises 20)

Social opportunity Medical-related
Lack of information from HCPs about the management of NAFLD 21, 25, 27, 30)

Lack of information from HCPs about the diagnosis of NAFLD 21, 25, 31)

Unhelpful telephone intervention 24)

Unhelpful standardized approaches 24)

Information overload 27)

Family-based
Lack of family cooperation 20, 24, 31)

Multiple responsibilities within a family 20, 31)

Work- and community-based
Unrefusable meals in social situations 20, 24)

Social and cultural influences 24, 31)

Workplaces with sedentary and difficult-to-manage diets 20, 24)

Inflexible work schedules 20, 29)

Reflective motivation Negative perception of the prescribed exercise 20, 26, 30)

Negative perception of the prescribed diet 20, 22)

Low concern about NAFLD 20, 31)

Values for lifestyle change 31)

Low awareness of nutrition 24)

Perception that efforts are ineffective 20)

Automatic motivation Life stressors 20, 24)

Low intrinsic motivation 23, 24)

Perceive NAFLD as ambiguous 24, 31)

Perceive the diagnosis of NAFLD as unexpected 25, 31)

Mismatched food preferences 24, 26)

Psychological fulfillment obtained only through food 22, 24)

Helplessness 24)

Attitudinal ambivalence 24)

Low level of acceptance 24)

Difficulty in breaking old habits 20)

Lack of physical symptoms related to NAFLD 31)

Excessive demand for food skills 24)

Hunger craving 20)

NAFLD: non-alcoholic fatty liver disease; COM-B: capability opportunity motivation-behavior; HCPs: healthcare professionals.
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mation from healthcare professionals (HCPs) about the 
management of NAFLD21, 25, 27, 30), whereas three reported 
a lack of information from HCPs about the diagnosis of 
NAFLD21, 25, 31), followed by unhelpful telephone interven-
tion24), standardized approaches24), and information over-
load27). Of the family-based studies, three reported a lack 
of family cooperation20, 24, 31), whereas two reported multiple 
responsibilities within a family20, 31). Among work- and com-
munity-based studies, two reported unrefusable meals in so-
cial situations20, 24), social and cultural influences24, 31), work-
places with sedentary and difficult-to-manage diets20, 24), and 
inflexible work schedules20, 29).

Motivation
“Reflective motivation” was reported in six stud-

ies20, 22, 24, 26, 30, 31). Of these, three reported negative percep-
tion of the prescribed exercise20, 26, 30), followed by negative 
perception of the prescribed diet20, 22), low concern about 
NAFLD20, 31), values for lifestyle change31), low awareness 
of nutrition24), and a perception that efforts are ineffec-
tive20). “Automatic motivation” was reported in seven stud-
ies20, 22–26, 31). Life stressors,20, 24) low intrinsic motivation23, 24), 
perceive NAFLD as ambiguous24, 31), perceive the diagnosis 
of NAFLD as unexpected25, 31), mismatched food preferenc-
es24, 26), and psychological fulfillment obtained only through 
food22, 24) were each reported in two studies. Helplessness24), 
attitudinal ambivalence24), low levels of acceptance24), dif-
ficulty in breaking old habits20), lack of physical symptoms 
related to NAFLD31), excessive demand for food skills24), and 
hunger craving20) were reported in each study.

Discussion

This is the first review to analyze the barriers to lifestyle 
modifications in patients with NAFLD using the COM-B 
model. All barriers identified in this study could be orga-
nized and explained based on the three components of the 
COM-B model. Ranking the importance of all identified 
barriers is impossible; however, we aimed to explain each 
based on the definitions of barriers reported in several stud-
ies. The barriers to “psychological capability” included a 
lack of knowledge about NAFLD and a lack of willpower, 
whereas those to “physical capability” were mainly physi-
cal symptoms interfering with the behavior and the pres-
ence of comorbidities. Regarding the opportunity domain, 
the main barriers to “physical opportunity” included lack of 
time and financial resources, whereas “social opportunity” 
included lack of information from HCPs and lack of family 
cooperation. Regarding the motivation domain, the barriers 
to “reflective motivation” were mainly low concern about 
NAFLD and negative perceptions of the prescribed diet and 
exercise, whereas those to “automatic motivation” were life 
stressors, low intrinsic motivation, ambiguous or unexpect-

ed perceptions of NAFLD, mismatched food preferences, 
and psychological fulfillment obtained only through food.

Understanding the complexity of the multiple barri-
ers identified in the present study is necessary for lifestyle 
modifications in patients with NAFLD because behavior 
is generated by capability, opportunity, and motivation15). 
Motivation support is important in generating behavior32, 33); 
however, the capability and opportunity available to HCPs 
and society to intervene are more important because they 
directly or indirectly affect behavior through motivation. 
Because many studies have reported the lack of informa-
tion provided by HCPs21, 25, 27, 30, 31) and patients are often 
unable to access adequate information due to information 
overload27), providing adequate information obtained from 
the HCPs can directly or indirectly contributes to lifestyle 
modifications. Therefore, HCPs, including nurses, should 
be involved, although explanations by physicians are essen-
tial. Nurses have played an essential role in the management 
of hepatitis and other liver diseases34, 35), and their effective 
involvement in the management of NAFLD has been re-
ported36). According to a study conducted in Japan, hepatitis 
medical care coordinators, who have been part of various 
healthcare organizations and are educated to provide seam-
less support to patients with hepatitis37), can play a similar 
role for patients with NAFLD.

The mean age of patients with NAFLD worldwide was 
47.3 years1), whereas that of our study participants was 40–
50 years old. Age-related barriers included multiple respon-
sibilities within a family20, 31), workplaces with sedentary 
and difficult-to-manage diets20, 24), and unrefusable meals in 
social situations20, 24). Lifestyle is difficult to change because 
it is associated with various daily activities and requires 
support from family, workplace, and society38, 39). Therefore, 
NAFLD should be recognized as a societal problem, and the 
importance of lifestyle modifications in treating NAFLD 
should be made known to all.

In recent years, qualitative studies have examined bar-
riers to weight management in patients with NAFLD using 
the COM-B model40); the results, such as reactions to hunger, 
lack of awareness of NAFLD, and lack of time and energy, 
were consistent with those of the present study. However, the 
present study revealed differences in other results, such as 
physical symptoms interfering with the behavior, negative 
perceptions of the prescribed exercise and diet, life stress-
ors, and inflexible work schedules. This can be attributed to 
the comprehensiveness of the findings obtained, as the pres-
ent study systematically collected many quantitative, quali-
tative, and mixed-methods studies and expanded the regions 
covered and the number of participants. No previous studies 
have comprehensively and exploratively searched for barri-
ers to lifestyle modifications in patients with NAFLD. The 
present study used the components of the COM-B model to 
organize the barriers, making it easier to identify problems 
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and obtain a comprehensive picture of patients with NAFLD. 
As part of the framework for behavior change interventions, 
the COM-B model can be used at various levels, including 
the individual, community, and society, because the steps it 
consists of can be followed to identify the interventions and 
policies needed to address the problem. Furthermore, it can 
be linked to behavior change techniques when interventions 
are identified14) and used in clinical practice. Regarding the 
“low concern about NAFLD” identified in the present study, 
providing information about the health and social effects of 
NAFLD and feedback about one’s lifestyle may be an effec-
tive behavior change technique. The identified barriers in 
the present study should be considered when designing and 
implementing efficient and effective interventions to modify 
the lifestyle of patients with NAFLD. However, because of 
the wide range of barriers identified, the problems need to 
be narrowed down based on the cultural and social context 
of the region where the intervention will be implemented. 
In the present study, we attempted to compare barriers to 
lifestyle modifications in patients with NAFLD in West-
ern countries, such as the United Kingdom and the United 
States, and in Asian countries, such as South Korea and 
India. However, we could not identify regional differences 
or examine region-specific barriers and interventions. Fur-
ther studies focusing on Asian countries might help unravel 
region-specific barriers, as most of the literature included 
in the present study was conducted in Western countries, 
and only a few were conducted in Asian countries. In addi-
tion, an evaluation of the effectiveness of interventions and 
their implementation consistent with the identified problems 
would be desirable in future studies.

This study has several limitations. First, a systematic 
search was conducted using a scoping review methodology. 
However, owing to the limited number of available data-
bases, not all studies were included. Second, this scoping 
review examined the extent, range, and nature of the topics 
and summarized and disseminated the results of the studies; 
however, it did not assess the quality of the studies. There-

fore, studies with varying quality levels might be included. 
Finally, the relationships among the identified barriers were 
unclear; therefore, it was impossible to rank the importance 
of the barriers.

Conclusions

The COM-B model could be applied to improve the un-
derstanding of various barriers to lifestyle modifications in 
patients with NAFLD. Comprehension of barriers using the 
COM-B model, consisting of capability, opportunity, and 
motivation, may help generate appropriate care and educa-
tion strategies to promote behavioral changes among pa-
tients with NAFLD.
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