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Background and objective: Lifestyle modifications aimed at weight loss have been introduced as a cornerstone of nonalcoholic fatty liver disease (NAFLD) management. However, very few patients follow the doctor's prescription to change their lifestyle to achieve weight loss in the real world. The purpose of this study was to use the Health Action Process Approach (HAPA) model to examine the factors that affect adherence to lifestyle prescriptions among patients with NAFLD.

Methods: Semi-structured interviews were conducted with patients with NAFLD. Reflexive thematic analysis and framework analysis were used to determine naturally identified themes and allocate them to theoretically driven domains.

Results: Thirty adult patients with NAFLD were interviewed, and the identified themes were mapped directly onto the constructs of the HAPA model. This study revealed that key barriers to adhering to lifestyle prescriptions are related to the coping strategy and outcome expectation constructs of the HAPA model. For physical activity, conditional limits, lack of time, symptoms such as fatigue and poor physical fitness, and fear of sports injury are the primary barriers. Barriers to diet are mainly diet environment, mental stress, and food cravings. Key facilitators for adherence to lifestyle prescriptions include developing simple and specific action plans, coping strategies to flexibly deal with obstacles and difficulties, receiving regular feedback from doctors to improve self-efficacy, and using regular tests and behavior recording to enhance action control.

Conclusions: Future lifestyle intervention programs should pay particular attention to the planning, self-efficacy, and action control-related constructors of the HAPA model to promote the adherence of patients with NAFLD to lifestyle prescriptions.
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1. Introduction

Nonalcoholic fatty liver disease (NAFLD) is the leading cause of chronic liver disease worldwide, affecting 25% of the global population. NAFLD is associated with cardiometabolic disorders: obesity, insulin resistance, type 2 diabetes mellitus, high blood pressure, and atherogenic dyslipidemia, all of which increase the risk of a heart attack or stroke (1). Due to the close relationship between NAFLD and metabolic syndrome, some scholars have recently proposed renaming NAFLD as metabolic-associated fatty liver disease (MAFLD) (2). The prevalence of NAFLD has increased to alarming levels, placing an enormous burden on affected individuals and healthcare systems (3).

Lifestyle modifications aimed at weight loss have been introduced as a cornerstone of NAFLD management. However, it is difficult for patients with NAFLD to change their lifestyle to achieve weight loss in the real world. A study showed that only 30% of patients with NAFLD lose more than 5% of their body weight within 13 months (4). NAFLD clinical guidelines reported that lifestyle intervention programs should be recommended, when possible, and tailored to patients' preferences to ensure long-term adherence (1, 3, 5, 6). Currently, there is limited research on the factors affecting adherence to lifestyle prescriptions among patients with NAFLD. To the best of our knowledge, there is only one study that has explored the preferences and unmet needs of individuals with nonalcoholic steatohepatitis (NASH) (7). The study pointed out that patients needed assistance in managing their lifestyles, but it was “not” examined this aspect in depth.

The behavior change model is a theoretical psychological method of describing the factors that affect in all kind of behavior, which can guide the development of behavior intervention (8). One such model is the Health Action Process Approach (HAPA) (9). The HAPA model postulates that behavior change is a dynamic and continuous process comprising two distinctive phases. The first phase is the motivational phase, which plays an important role in increasing risk perception (e.g., the risk of NAFLD disease becoming serious) and action self-efficacy (e.g., how to stay confident in the ability to sufficiently perform regular exercise and a healthy diet plan), and managing outcome expectations (e.g., expected pros and cons of the outcomes of participating in changing an unhealthy lifestyle); this strengthens the formation of intentions for behavior change (e.g., “I intend to do physical activities at least 5 days per week with 30 min each time”).

Once individuals have established an intention, they enter the second phase, the volitional phase (10). In this phase, individuals may benefit from a series of volitional self-regulation strategies for behavior initiation and maintenance. This includes action plans (e.g., when, where, and how to enact regular exercise), coping strategies (e.g., how to maintain a limited energy intake level when confronted with obstacles), maintenance self-efficacy (e.g., how to stay confident about the ability to eat sufficient portions of fruits and vegetables when obstacles occur), recovery self-efficacy (e.g., how to stay confident about the ability to restart exercise behavior after disengagement), and action control (e.g., how to constantly self-monitor themselves to prevent relapse). In addition, promoting an individual's perceived social support is equally important for maintaining behavior and preventing relapse (11).

The HAPA model has been widely used in various areas of behavior change, including interventions for diet (12), physical activity (13), and meditation adherence (14). Some studies have shown a strong correlation between the HAPA model and improved diet and exercise adherence in individuals with chronic diseases (15), suggesting that the HAPA model is appropriate for developing adherence to lifestyle prescriptions. To the best of our knowledge, to date, only one qualitative study has explored the application of the HAPA model to pharmacist-assisted medication adherence among unreachable patients (16). How to use HAPA model to guide patients with chronic diseases to adhere to a healthy lifestyle is still worth studying.

Hence, this study aimed to investigate the factors influencing adherence to lifestyle prescriptions aimed at weight loss within the framework of HAPA so as to provide ideas for lifestyle intervention for patients with NAFLD and other chronic diseases.



2. Methods


2.1. Study design

This is a qualitative, descriptive study. Conducting individual interviews using thematic analysis was the most suitable approach to understanding the preferences and needs of the patients with NAFLD to adhere to lifestyle prescriptions in a real-world setting. Researcher reflexivity is known to influence the results, as researchers' beliefs, experiences, and context can shape the interpretation of the findings.

The study was conducted from July 2022 to September 2022. The study was conducted in accordance with the ethical guidelines of the 1975 Declaration of Helsinki and was approved by the Ethical Committee of Beijing Youan Hospital (approval number: 2018–095). All patients provided written informed consent to have their information used (anonymously) for research purposes.



2.2. Participants

Patients with NAFLD were recruited from the outpatient clinic of Beijing Youan Hospital. The inclusion criteria were as follows: (1) aged above 18 years and (2) diagnosed with fatty liver by B-type or liver biopsy. The exclusion criteria were as follows: (1) having hepatitis B or C virus and (2) having a diagnosis of liver cirrhosis or hepatocellular carcinoma. We employed a purposive sampling strategy with maximal variation to identify shared patterns in the data (17). We aimed to recruit a sample of patients based on their age, gender, and length of time since diagnosis. It was estimated that 30 interviews would be needed to reach thematic saturation (as determined by an investigator consensus, as is the gold standard in qualitative studies) (18).



2.3. NAFLD definition and classification

The presence of fatty liver disease of all patients involved was assessed using a B-type ultrasound. The presence of fatty liver disease of some patients were also confirmed using liver biopsy. Liver fat content and the presence of fibrosis were measured with the Fibroscan 502 touch device (Echosens, Paris, France). Regarding the value of the controlled attenuated parameter (CAP), liver steatosis was classified into three grades: mild liver steatosis: 238–258 db/m, moderate liver steatosis: 259–292 db/m, and severe liver steatosis: >292 db/m. The degree of liver steatosis corresponded to the degree of fatty liver.



2.4. Procedures

The hepatologist referred the eligible patients to a research assistant in the adjacent room, who then explained the purpose of the study to them. Those who were interested were provided with a detailed explanation of the study and the interview process. Only those who were willing to participate were provided with consent forms and then proceeded with the interview. Thirty patients were referred to the research assistant, and all of them agreed to be interviewed.

The eligible participants participated in a semi-structured individual face-to-face interview for approximately 10–40 min each. The interviews were conducted by a member of the research team with expertise in qualitative research. The HAPA framework was used to develop the interview schedule. The interview questions (see Appendix Interview Guide) were based on the participants' understanding of the role of a healthy lifestyle and its effects on NAFLD, the outcomes of inactivity and an unhealthy diet, the need for a lifestyle intervention plan, the difficulties and obstacles in implementation, the need for coping strategies, ways to improve the ability of action control and self-efficacy, and so on. The interviews were transcribed verbatim and modified to remove any identifying information. The transcripts were then uploaded to NVivo11 (QSR International, Melbourne, Australia) qualitative analysis software.



2.5. Analysis

Both reflexive thematic analysis and framework analysis were used to determine naturally identified themes and then allocate them to pre-selected theoretically driven domains to assist in the identification of the factors affecting adherence to lifestyle prescriptions; we followed Braun and Clarkes' (19) instructions for conducting a reflexive thematic analysis. First, two researchers, L.W. and H.Z., became familiar with the interview material after multiple readings of the transcripts (Step 1, Familiarization). This included note-taking to help facilitate proper comprehension of the data. Second, subsequently, L.W. and H.Z. independently coded each interview (Step 2, Generating codes). An inductive thematic analysis was conducted to identify new “candidate” themes by combining similar codes to create major categories using a thematic map (Step 3: Constructing themes). These themes were then deductively mapped against the HAPA (9). These themes were then reviewed and checked against the data set, and “candidate” theme names were provided, clearly reflecting the meaning of each (Steps 4 and 5, Revising and defining themes). Finally, the results were written down, which allowed the continuous testing of the themes (and refinement if needed as a final stage of analysis) to determine how well they answered the research question. The quotes were anonymized and presented to illustrate the core meaning of the themes (Step 6, Producing the report).



2.6. Reflexivity

L.W. conducted qualitative interviews with the participants. L.W. is a female research fellow with experience in qualitative research in lifestyle management. This may have influenced the questions that the interviewer delved further into, for example, when the participants spoke about the need for a lifestyle plan. The researchers involved in the analysis (L.W. and H.Z.) are accredited exercise physiologists and dietitians, indicating that they brought a wealth of knowledge to the process of data interpretation. While this may have affected the interpretation of the results, the themes were deductively mapped to the pre-established domains. The remaining authors were not involved in the qualitative interviews or data analysis; however, they were allowed to review themes and suggest different interpretations of the data.




3. Results


3.1. Participant characteristics

Table 1 displays the characteristics of the 30 participants. The age of participants ranged from 22 to 63 years, with a mean age of 40.2 years (SD = 11.8). Half of the participants were women, and 30.0% of them were unmarried. Additionally, 80.0% of the participants had an undergraduate level of education or above. All the patients involved had severe fatty liver disease.


TABLE 1 Participants' characteristics.

[image: Table 1]



3.2. HAPA

The thematic analysis of the interviews produced multiple themes for each domain (Table 2). The framework was updated based on the thematic data (Figure 1).


TABLE 2 Interview themes.
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FIGURE 1
 HAPA Framework. The HAPA component of this figure was adapted from Schwarzer (9).




3.3. Risk perception

Regarding the risk of fatty liver disease, most of the patients were aware that fatty liver disease would progress into cirrhosis and hepatocellular carcinoma, but the majority of the patients were not aware that fatty liver disease would cause other diseases, such as cardiovascular and cerebrovascular diseases. While discussing the impact of an unhealthy lifestyle, most patients reported that the most immediate impact is gastrointestinal discomfort resulting from unhealthy eating habits, which can, in turn, affect the quality of sleep and other aspects of daily life. In addition, regarding long-term effects, most patients stated that an unhealthy lifestyle would aggravate the fatty liver disease and increase the risk of other chronic diseases such as high blood sugar and high uric acid, and so on. The patients with a shorter history of the disease reported higher levels of risk awareness and more frequent unhealthy lifestyle behaviors compared to those with a longer history of the disease.

“Fatty liver will cause cirrhosis. Fatty liver will cause abnormal liver function, which may make me more prone to cancer. I'm worried about that.” P2



3.4. Outcome expectancies

Outcome expectancies are divided into positive outcome expectations and negative outcome expectations. While discussing the positive outcomes of a healthy lifestyle, most patients expressed the great importance of treating fatty liver through lifestyle changes. The majority of the patients had experienced the benefits of a healthy lifestyle, such as improved sleep, physical relaxation, greater flexibility, and mental wellbeing. To treat fatty liver disease, the patients expressed their hope to improve clinical indicators and symptoms, such as fatigue, and reduce body fat. In addition, the majority of patients had experienced a relapse of fatty liver disease. They expressed a wish for this disease's symptoms to be resolved. Regarding the possible negative outcomes of a healthy lifestyle, the patients expressed concerns about potential sports injuries resulting from engaging in regular exercise. These concerns served as a barrier to patients' willingness to exercise regularly. Regular exercise as a treatment for fatty liver is associated with a negative outcome expectancy, which is sports injury. Most patients who were overweight or obese were worried about knee joint injuries, which hindered their ability to adhere to regular exercise for a long time.

“I went out for a walk before and felt relaxed. I slept soundly at night.” P1

“There is repeated experience of fatty liver disease. If I pay attention to the lifestyle, the fatty liver disease will improve; if I don't pay attention to the lifestyle, the fatty liver disease will get worse.” P17



3.5. Goals

The majority of patients stated they did not have a clear goal for fatty liver treatment. They anticipated that the fatty liver would resolve itself and not become worse. The patients were aware that they needed to exercise more and eat less as part of their lifestyle management goals; however, they did not establish specific goals. Moreover, although most patients had experienced weight loss, they had not set clear goals for their weight management.

“I know I need to eat less and exercise more. I don't know how.” P10



3.6. Action plans
 
3.6.1. Physical activity

Most patients knew that they needed to engage in more physical activity, but they had not made or provided a detailed plan. They expected simple, convenient, specific, and systematic timetable-based plans. Some patients reported that creating a detailed plan would make implementing and adhering to lifestyle prescriptions easier.



3.6.2. Diet

The patients acknowledged the need to reduce their food quantity, eat more vegetables, and reduce their intake of staple foods and oil, among other things, but they did not know how to arrange their diet to fit their needs: What to eat, how much to eat, or what type of food they need to eat. A recipe or dietary standard may be helpful. Some patients mentioned finding it difficult to estimate the weight of their food and expressed a desire for a more understandable method of measurement.

Most patients reported receiving exercise and diet advice from other liver doctors or healthcare professionals, but the advice they received was general and lacked specificity. Moreover, when the patients looked up relevant knowledge, they found it difficult to differentiate between right and wrong information. The patients with NAFLD expressed a desire for professional lifestyle management to help them manage their condition more effectively.

“I didn't make a plan. I went to exercise if I wanted to, and I didn't go if I didn't want to.” P18

“Just to know how should I eat every day, I want to get a nutrition plan that will meet my nutritional needs without having excess energy.” P23




3.7. Coping strategies

All the patients did not know how to overcome the difficulties and obstacles hindering their adherence to lifestyle prescriptions. While discussing factors that might affect patients' adherence to lifestyle prescriptions, patients reported that the difficulties and obstacles encountered in regular exercise mainly existed in the following areas: (1) conditional limitations, such as adverse weather (rain, cold, and hot), poor air quality, and quarantine at home due to the COVID-19 pandemic; (2) lack of time owing to work commitments, a heavy academic burden, or busy housework, among other things; (3) disease symptoms such as fatigue; and (4) physical fitness, as patients were prone to experiencing fatigue. Notably, women were more frequently hindered from regular exercise than men due to housework. Most patients with NAFLD reported that they had not used coping strategies before and that it was easy for them to give up when encountering these difficulties and obstacles. Having an alternative plan in mind for these situations could help them stick to their exercise routine.

The difficulties and obstacles when attempting to adhere to a diet plan mainly exist in the following aspects: (1) diet environments, such as social and dinner parties or regular meals with few choices; and (2) psychological factors, such as mental stress, hunger cravings, craving for delicious food, and so on. Patients stated that a diet plan that predicts these conditions can help them develop healthy eating habits.

“For example, like last year, I kept running for a while, but it was too cold in winter, and I didn't want to go out for exercise.” P4

“I usually have a lot of learning tasks, which may limit my exercising time. I think maybe I can set an alarm clock and improve my learning efficiency so that I can free up time to exercise.” P3



3.8. Action control

The patients stated that the following strategies might help them maintain a healthy lifestyle: (1) self-supervision of behavior through the use of activity trackers or taking photographs of their food; (2) monitoring simple indicators at home, such as weight or waist circumference; (3) seeking external support from others, such as doctors, family members, and others; (4) receiving regular feedback from their doctors to assess whether what they did was right or wrong; and (5) attending regular follow-up at the hospital to monitor changes in their clinical indicators.

“There was a time when I socialized a lot. I gained weight. Well, I can make changes later in time.” P4



3.9. Self-efficacy

Self-efficacy is a factor that affects patients' adherence to lifestyle prescriptions. The patients mentioned that the following aspects could improve their self-efficacy and enhance their confidence in modifying their lifestyle: (1) receiving encouragement and support from doctors (being able to contact their doctor whenever they have a problem and receiving their feedback on the effectiveness of their implementation); (2) receiving encouragement and support from family members and friends (verbal encouragement or support through actions); (3) sharing mutual supervision and successful experience with other patients.

“I sometimes go swimming with my friends. We can swim in competitions, which makes it easier for me to keep going. But if my friends don't go, I will also be lazy.” P2




4. Discussion

The present study used the HAPA model to identify the factors affecting adherence to lifestyle prescriptions among patients with NAFLD. The main findings of this study were those patients with NAFLD are aware that they can manage their condition by changing their lifestyle, but they are uncertain about what specific actions to take or how to implement them effectively. Patients need to have a strong sense of self-efficacy to manage their condition effectively; they need to have achievable action plans and coping strategies, as well as support networks and methods of action control to facilitate their transition to a healthy lifestyle. This study highlights the significance of action plans, coping strategies, action control, and the self-efficacy construct. These findings have important implications for the design of lifestyle prescriptions that can help patients manage their conditions successfully.

The study was performed in the outpatient clinic of a hepatology hospital. All the patients involved suffered from severe liver disease. Most patients with NAFLD visited the hospital for treatment because of fatty liver disease. At ordinary times, most patients in our clinic had severe fatty liver disease. They received advice on mainly exercise and diet from liver doctors or other healthcare professionals. In addition, 80.0% of the participants had an undergraduate level of education or higher. While the patients' education level in this study was higher than that reported in previous studies involving patients with NAFLD (7, 20, 21), it was similar to the findings that higher education levels are usually associated with greater risk awareness and a greater emphasis on disease treatment (22, 23).

In terms of adhering to regular exercise, having coping strategies is necessary for patients to overcome any obstacles they may encounter while implementing exercise prescriptions. Conditional limitations, a lack of time, and fatigue were reported as barriers to regular exercise in other similar studies (20, 24, 25). Our study also found poor physical fitness as a barrier for patients with NAFLD. Moreover, female patients were more likely to be hindered in their ability to exercise regularly due to household responsibilities. Currently, the research on effective intervention strategies for addressing these barriers is very limited. Some patients with NAFLD also mentioned fatigue or laziness as barriers to following a healthy lifestyle (24). When faced with this situation, taking the first step toward exercising may be helpful, such as putting on sneakers and going outdoors. A few patients mentioned struggling with poor physical fitness and ability; this reason was supported by some studies showing that patients with NAFLD have a lower physical function and performance status (26). Additionally, patients with NAFLD experience perceived exertion more frequently when exercising at similar intensities to those with chronic hepatitis C (27). However, most of them can accept starting with a low level of exercise and gradually increasing it to overcome this barrier (28).

To enhance patients' adherence to regular exercise, this study suggests that action plans should be simple, convenient, specific, and systematic, as well as include timetables. This finding is unsurprising, given that patients desire plans that can be implemented without requiring much thought; these findings are consistent with a similar study conducted on patients with diabetes (28). Although clinical guidelines recommend patients with NAFLD should take aerobic exercise ≥3 days/week (≥150 min/week moderate intensity), resistance exercise ≥2 days/week, and reduce sedentary behavior (29), these reference estimates can support exercise plans, but the planning should be tailored to individual patient's needs, preferences, and access to resources. ACSM's guideline (30) suggests that exercise plans should include frequency, intensity, time, type, volume, and progression. In addition, the content of the plan should be simple, convenient, and easy to carry out, and the format should be a schedule with exact timing.

In terms of diet, the most significant barriers identified were environment and psychological factors, which must be considered when devising coping strategies. The most commonly reported barriers to a healthy diet among the participants in our study were related to the social environment, such as dinner parties or regular meals with limited food options. This finding is similar to that of an Indian study (25), which found that festivals, weddings, family or friend visits, and being provided with meals at the workplace were significant barriers. To address these challenges, recommendations could include reducing participation in social gatherings, eating at home more often, or making conscious food choices when attending dinner parties.

Regarding action plans for a healthy diet, a recipe that includes what to eat and how much to eat would be helpful for patients. Taking pictures or making videos can help patients better understand diet plans. Clinical guidelines recommend appropriate dietary patterns and composition, and dietary habits should be altered primarily based on energy restriction to a daily rate of 500 to 1,000 kcal. Moreover, it has been reported that the amount of weight loss should be the same regardless of the type of diet followed (29). On this basis, clinical practice should be easier to understand and implement.

Self-efficacy has been demonstrated as an important factor for behavior change (31), and our study is not an exception. Our finding further emphasizes that regular motivational support from health workers such as specialists/dietitians/exercise physiologists in patients' lifestyle behavior management is highly beneficial for patients to continue with a healthier lifestyle (7, 32). Patients with NAFLD often lack the motivation to change their behaviors (33). In such cases, patients can contact their doctors when they have questions and receive feedback when they implement the plan, which would be suggested to enhance their confidence.

Action control is a behavioral influence factor that deserves more attention. Action control is similar to self-supervision. Participants demonstrated that their action control was poor and needed to be strengthened. Monitoring of diet and physical activity progress by a healthcare professional was reported to be beneficial. In terms of regular exercise, patients suggested that a pedometer would be a useful tool to allow them to check and monitor their progress (20). In addition, patients can get regular supervision and feedback from doctors. They can also regularly supervise their exercise and diet behavior and monitor weight by themselves. Regular follow-ups by hospitals would help patients maintain a healthy lifestyle.

There are several limitations to note for this study. First, the demographics of the patients involved were fairly homogeneous. All of our patients had severe fatty liver disease, and the average level of formal education was higher than that of the general population. These characteristics could have impacted the reported outcome expectations and risk perceptions, as other studies have highlighted a misunderstanding of fatty liver disease and neglect of treatment. The sociodemographic characteristics of our participants may have also impacted the need for lifestyle prescriptions. Second, the factors we identified from discussions with patients were verified in our study. Therefore, more experiments are needed to examine these factors in the future. Third, the findings do not indicate what made participants behave in one way or another. In the future, researchers should consider studying the path of behavior formation by combining quantitative studies.

Several strengths of this study are also worth considering. One strength of our study was that it is one of the few qualitative studies that focused on acquiring patients' perspectives regarding lifestyle prescriptions. The insights gained from our research add to the existing literature, informing future, larger-scale quantitative studies on the facilitators and barriers of interest. The other strength of our study was that it highlights the importance of action plans and coping strategies, which have not been mentioned in previous studies on this topic.



5. Conclusions

The present study used a novel method by adopting the HAPA model to explore strategies for promoting adherence to lifestyle prescriptions among patients with NAFLD. In addition, learning from patients' perspectives is essential to accommodate their feedback for future lifestyle interventions for managing NAFLD. Although the barriers and facilitators identified included all constructs of the HAPA model, action plans, coping strategies, action control, and self-efficacy were the most prominent. Developing a patient-appropriate lifestyle action plan, developing coping strategies to overcome obstacles and deal with difficulties, and receiving feedback from physicians on lifestyle implementation are key facilitators for patients with NAFLD to adhere to an appropriate lifestyle prescription. The present study contributes to a growing body of literature that explores techniques for incorporating the patient's viewpoint into early lifestyle interventions and stakeholder discussions regarding NAFLD management. In the future, we should consider conducting intervention research on these strategies to examine their effects.
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Variables n (%)

Age <30 5(16.7)
30-39 9(30.0)
40-49 8(26.7)
=50 8(267)
Gender Male 15 (50.0)
Female 15 (50.0)
Marital status Married 21(70.0)
Unmarried 9(30.0)
Education level <Senior high school level 6(20.0)
Undergraduate level 18 (60.0)
Postgraduate level 6(20.0)
Weight status Normal weight 4(133)
Overweight 14 (46.7)
Obese 12 (40.0)
Current work status Working full-time 18 (60.0)
No work 5(16.7)
Student 2(6.7)
Retired 5(16.7)
Monthly income (RMB) | <3,000 9(30.0)
3,000-9,000 8(26.7)
>9,000 13 (43.3)
Duration of NAFLD <1 year 3(10.0)
1-4 years 10(33.3)
5-9 years 9(30.0)
=10 years 8(26.7)
Commodities Diabetes 7(23.3)
Hypertension 4(133)
Hyperuricemia 7(23.3)
Dyslipidemia 22(73.3)
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