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Abstract

Introduction: Non-alcoholic fatty liver disease (NAFLD) is a growing problem in the United 

States and Hispanics experience the highest burden of this disease. Weight loss, physical activity 

(PA) and a healthy diet are the mainstay for NAFLD treatment, but patients experience barriers 

to behavior change. The purpose of this study was to identify barriers hindering Hispanic patients 

with NAFLD from making changes to PA and dietary habits.

Methods: Participants referred to a multidisciplinary clinic completed self-administered 

questionnaires that measured barriers to greater PA engagement and eating healthier, with both 

close-ended and open-ended responses. One bilingual coder reviewed and categorized all open-

ended responses.

Results: The study population included 414 patients. The top five barriers for eating healthier 

were cost, perceptions that healthier food does not taste good, lack of time to cook, difficulty 

of cooking, and difficulty in going to the grocery store. Lack of time, feeling lazy, pain, a lack 

of place to exercise, and the perception that exercise is difficult were the top five barriers to PA 

engagement.

Conclusions: Since Hispanic adults with NAFLD experience similar barriers to Hispanic 

adults more generally, existing behavioral lifestyle interventions may work well in this clinical 

population with some adaption for NAFLD-specific education.
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Introduction

Non-alcoholic fatty liver disease (NAFLD) is the main hepatic consequence of excess body 

fat and is the leading cause of liver disease in the United States (Younossi et al., 2016). 

Hispanic/Latino (heretofore Hispanic) adults have the highest rates of NAFLD in the United 

States (Zhang et al., 2021). NAFLD can progress to highly morbid complications including 

cirrhosis and hepatocellular carcinoma (Younossi et al., 2016). Neither complication has a 

definitive cure apart from liver transplantation, which is unobtainable to most patients. Thus, 

treating NAFLD early and preventing these complications is vital.

Weight loss of 5% to 10% of one’s body weight through increased physical activity (PA) and 

dietary modifications is the only widely effective treatment for NAFLD (Chalasani et al., 

2018). Increases in PA and modifications in dietary patterns have also been shown to reduce 

liver fat, even in the absence of significant weight loss (defined as ≥5% of baseline weight) 

(Romero-Gómez et al., 2017). However, it is difficult for patients with NAFLD to achieve 

and sustain lifestyle behavior change.

Structured behavioral interventions and programs can improve weight loss rates, but 

interventions targeted specifically for Hispanic patients with NAFLD do not exist. Culturally 

adapted interventions tend to be more effective than generic interventions (Barrera Jr et al., 

2013; Hall et al., 2016). It is important that the interventions sufficiently address barriers 

that affect Hispanics with NAFLD. Barriers to improving PA and dietary habits are well 

documented among general populations of Hispanic adults (Chang et al., 2018; Greder et al., 

2020; Ko et al., 2016; Larsen et al., 2015; Payán et al., 2019; Strong et al., 2016; Villegas 

et al., 2018); however, little known about the barriers that adults with NAFLD face (Haigh 

et al., 2019; Stine et al., 2020). Furthermore, to our knowledge, there are no published data 

available regarding the barriers experienced by Hispanic adults with NAFLD. Understanding 

the barriers that Hispanic patients with NAFLD grapple with is essential for appropriately 

targeting lifestyle interventions. Therefore, we conducted this study to identify barriers that 

hinder Hispanic patients with NAFLD from modifying their PA and dietary behaviors.

Methods

Study Design and Population

This study used data collected from 2015 to 2019 as part of the Harris County NAFLD 

Cohort (HCNC). The HCNC is an ongoing prospective cohort study that collects data from 

among Hispanic adult patients with NAFLD referred to a multidisciplinary clinic within a 

safety-net health care system in Harris County, Texas. NAFLD was diagnosed based on the 

presence of hepatic steatosis detected on liver imaging in the absence of clinical evidence 

for alternative liver disease etiologies (Chalasani et al., 2018) and 90% of patients responded 

to the questionnaire. This study was approved by the Institutional Review Boards of Baylor 
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College of Medicine and Harris Health System. Patients first completed a written informed 

consent, followed by self-administered questionnaires that collected data on demographic 

characteristics, PA levels, dietary behaviors, and barriers to these behaviors.

Measures

Barriers.—Behavioral barriers were measured using two items. The first question, “If 

you could eat healthier, what is stopping you from eating healthier?” had five close-ended 

responses: “It is too difficult to cook healthy meals,” “It is too difficult to go to the grocery 

store,” “Healthy foods don’t taste good,” “Healthy foods take too much time to cook,” 

and “It costs more to eat healthy foods”. The second question, “If you think you need 

more physical activity, then what is stopping you?” had six close-ended responses: “I do 

not have time to exercise,” “It is too difficult to exercise,” “I feel too lazy to exercise,” 

“I have too much pain to exercise,” “There is no place for me to exercise”, and “It is too 

dangerous to exercise in my neighborhood.” For both items, participants were instructed to 

mark all relevant barriers (multiple responses were allowed) and there was additional space 

for open-ended responses.

PA and diet.—Physical activity was assessed with the Rapid Assessment of Physical 

Activity Scale. This scale has 7 items and asks participants about their PA engagement 

(Topolski et al., 2006). The National Cancer Institute’s Family Life, Activity, Sun, Health, 

and Eating (FLASHE) dietary screener was used to capture daily servings of fruit and 

vegetable intake (Smith et al., 2017).

NAFLD-specific dietary and PA guidelines do not exist. Therefore, we applied conventional, 

national guidelines to classify patients as meeting/not meeting target behaviors (Piercy et al., 

2018). Participants were classified as active if they indicated engaging in moderate-intensity 

PA for ≥20 min/day for ≥5 days/week or vigorous-intensity PA for ≥30 min/day for ≥3 

days/week. All other responses to the questionnaire were categorized as insufficiently active. 

Daily fruit and vegetable intake was quantified using two items that assessed the average 

number of servings consumed each day. In keeping with standard national guidelines 

(DeSalvo et al., 2016), participants were classified as meeting fruit and vegetable intake 

guidelines if they consumed at least 1½cups (women) or 2 cups (men) of fruit and 2½cups 

(women) or 3½cups (men) of vegetables daily. Those consuming less than these quantities 

were classified as not meeting guidelines.

Demographic and clinical characteristics.—Self-administered questionnaires 

measured demographic characteristics, including age, education, primary language, and 

country of birth. If born outside of the United States, participants were asked about age at 

migration to the United States and number of years living in the United States. The presence 

of prediabetes or type 2 diabetes was determined through medical evaluation. Patients’ 

height and weight were measured at study enrollment to calculate body mass index (BMI). 

We used standard BMI categories for analysis (normal 18 to <25 kg/m2, overweight ≥25 to 

<30 kg/m2, obese ≥30 kg/m2).
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Statistical Analyses

To quantify open-ended responses to the barrier items, one bilingual coder (NH) reviewed 

all written-in responses in Spanish and English and developed codes for responses. Once 

all open-ended responses were coded, the coder went back through to consolidate similar 

categories. A total of nine more barrier categories emerged, six for eating healthier and 

three for PA engagement. We used univariate analyses to produce descriptive statistics of 

the sample and estimates of the top barriers and combination of barriers. We compared 

sociodemographic differences in the responses to barriers assessed with close-ended 

questions. Analyses were done using SPSS 26.0.

Results

This sample included 414 Hispanic patients with NAFLD; 86% identified Spanish as their 

primary language and 89% were born in Mexico or Central America (Table 1). Additionally, 

97% were overweight or obese and 53% had diabetes.

Almost 90% of patients did not meet national fruit and vegetable intake guidelines, 

though 97% wanted to eat healthier. The most salient barriers to eating healthier included 

perceptions that: it costs more to eat healthy foods (57%), healthy foods do not taste good 

(36%), healthy foods take too much time to cook (21%), and difficulty in cooking healthy 

meals (21%; Figure 1). Six additional barriers emerged from open-ended responses: a lack 

of willpower (4%), cultural eating habits interfering with attempts to eat healthier (3%), a 

lack of knowledge or skills to eating healthier (2%), family members not wanting to eat 

healthier (2%), eating for emotional reasons (1%) and a lack of access to healthy foods 

(<1%). Approximately 45% (n = 185) of participants reported more than one barrier to 

healthy eating. The most commonly reported combination of barriers was the perception that 

it costs more to eat healthy foods along with the perception that healthy foods do not taste 

good (n = 93). We did not find any striking differences in healthy eating barriers by sex, 

education, language, or country of origin.

Almost 60% of patients were categorized as insufficiently active, though 94% of the overall 

sample indicated they wanted to be more active. The top barriers to engaging in more 

PA included not having time to exercise (41%), feeling too lazy to exercise (35%), and 

having too much pain to exercise (31%; Figure 2). Three additional barriers emerged 

from open-ended responses: tired/fatigue (8%), weather (1%), and being afraid of falling 

(1%). Approximately 48% (n = 199) of participants reported more than one barrier to PA 

engagement. The most common combinations of barriers reported were a combination of not 

having time with feeling too lazy to exercise (n = 62) and a combination of not having time 

with having no place to exercise (n = 60).

There were demographic differences in barriers to PA engagement reported by participants. 

Women more frequently reported pain as a barrier than men (36% of women vs. 17% of 

men). A higher proportion of men (57%) reported a lack of time as a barrier than women 

(36%). We also found that having no place to exercise was a more commonly reported 

barrier in those with an 8th grade education or less (27%) compared to those with more than 
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an 8th grade education (15%), and more commonly in those born in the U.S. (53%) than 

those born outside the U.S. (28%).

Discussion

To our knowledge, this is the first study to examine barriers related to dietary habits and 

PA levels among Hispanic patients with NAFLD. Although a higher proportion of patients 

did not meet dietary than guidelines, patients reported more barriers to PA engagement 

than healthy eating. We have found that the barriers observed among Hispanic patients with 

NAFLD are similar to barriers reported by qualitative and quantitative studies conducted 

among Hispanic adults (Table 2). Barriers specifically among adults with NAFLD have been 

reported by only two prior studies (Haigh et al., 2019; Stine et al., 2020). However, the lull 

breadth of barriers experienced by our study population were not captured by these previous 

two studies, neither of which represented the views of Hispanic patients with NAFLD in the 

U.S. (Table 2). This highlights the importance of research that addresses health behaviors 

specifically among Hispanic patients.

Time was the most frequently identified barrier to modifying PA and dietary behaviors 

among our study population. Time was similarly one of the most frequently reported barriers 

reported across studies conducted among general populations of Hispanic adults (Ko et al., 

2016; Payán et al., 2019; Strong et al., 2016; Villegas et al., 2018) and the limited research 

that has been conducted among patients with NAFLD (Haigh et al., 2019). Beyond time, 

laziness, pain, perceived difficulty, and a lack of place to exercise were prominent barriers to 

PA engagement among our study population. Additional barriers to healthy eating included 

the perceived cost and taste of healthy foods, and perceived difficulties in cooking and 

going to the grocery store. Again, these barriers align with those previously reported by 

general populations of Hispanic adults (Chang et al., 2018; Ko et al., 2016; Larsen et al., 

2015; Payán et al., 2019; Strong et al., 2016; Villegas et al., 2018). This is notable, as it 

supports the potential application of existing PA and nutrition promotion programs, with 

some adaption to include both NAFLD-specific education and culturally appropriate content. 

However, research is still needed to explore similarities and differences with other constructs 

that are key to lifestyle behaviors in Hispanic adults, such as self-efficacy and social support 

(Guntzviller et al., 2017; Heredia et al., 2019).

As noted, only two previous studies have assessed barriers to lifestyle change among 

patients with NAFLD: one, conducted in Northern Europe, assessed only barriers to 

dietary change and the second, conducted among a predominately non-Hispanic White 

population in the United States, assessed only barriers to PA (Haigh et al., 2019; Stine et 

al., 2020). In addition to identifying several more barriers experienced by Hispanic patients 

not captured by these previous studies, we found that barriers to pa engagement varied 

based on sex, educational level, and acculturation status among our study population. These 

differences are important considerations for future research as they may impact how to adapt 

interventions for specific target populations.
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Strengths & Limitations

This paper focused on a population that experiences the highest burden of NAFLD in the 

United States: Hispanic adults. To our knowledge, we report for the first time barriers to 

two modifiable behaviors that prevent disease complications and may improve outcomes 

in this specific population. Single items were used to gauge barriers to PA (If you think 
you need more physical activity, then what is stopping you?) and eating healthier (If you 
could eat healthier, what is stopping you from eating healthier?) with several close-ended 

response options and an open-ended response option. We used this approach to minimize 

respondent burden and, consequently, were able to achieve a very high participation rate in 

the overall patient population (90%). We acknowledge that this approach may have limited 

the possibility of identifying additional barriers. Our study did mitigate this risk through 

the open-ended response option, which allowed nine additional barrier categories to emerge 

and enhanced the depth of the data collected. Previous research has used longer close-ended 

surveys. For example, Chang et al. (2018) asked participants 21 statements to measure seven 

barriers, with participants responding from “very unlikely” to “very likely” to statements 

such as “My free times during the day are too short to include exercise.” Qualitative 

methods, including focus groups or one-on-one interviews, are another method to consider, 

with previous research including prompts such as “Sometimes we want to makes changes 

to be even healthier in the way we live. What might stop you from trying to make healthy 

changes (in food, meals, physical activity)?” (Hammons et al., 2021). The decision to not 

use these more intensive data collection methods was a trade-off between participation rates 

and depth of data collection. Our findings serve as an important foundation that will help 

formulate future research questions, ideally integrating qualitative and quantitative methods, 

to continue to assess the full breadth of barriers to PA and healthy diet in Hispanic adults 

with NAFLD.

Conclusion

To appropriately design new or adapt existing interventions to manage NAFLD with lifestyle 

changes in Hispanic adults, it is crucial to first understand barriers that patients with NAFLD 

face to eating healthier and engaging in more PA. Research is still needed to explore other 

constructs that are key to successful behavioral lifestyle interventions. Since Hispanic adults 

with NAFLD appear to experience similar barriers to Hispanic adults without reported 

NAFLD, existing behavioral lifestyle interventions may work well in this clinical population 

with some adaptation for NAFLD-specific education.
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Figure 1. 
Barriers to eating healthier.
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Figure 2. 
Barriers to doing more physical activity.
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Table 1.

Hispanic patients with NAFLD cohort characteristics

Variable All participants

M (SD) or N (%) N = 414

Age, M (SD) 45.6 (11.2)

Primary Language

 Spanish 349 (85.54)

 English 45 (11.03)

 Both Spanish and English 14 (3.43)

Country of Birth

 United States 43 (10.83)

 Mexico 244 (61.46)

 Central America 110 (27.71)

Age migrated to the United States, M (SD) 23.63 (11.19)

Length in United States (yr), M (SD) 21.82 (10.34)

Education

 Less than High School 186 (48.31)

 High school degree 119 (30.91)

 Some higher education 80 (20.78)

Diabetes

 No prediabetes or diabetes 136 (32.85)

 Diabetes 221 (53.38)

 Prediabetes 57 (13.77)

BMI categories

 Normal Weight (18 to <25 kg/m2) 12 (2.90)

 Overweight (≥25 to <30 kg/m2) 89 (21.50)

 Obese (≥30 kg/m2) 313 (75.60)

Physical activity

 Insufficiently Active 227 (59.58)

 Active 154 (40.42)

Want to be more active

 Yes 373 (94.20)

 No 23 (5.80)

Fruit and vegetable (FV) intake

 Not meeting FV intake guidelines 327 (89.84)

 Meeting FV intake guidelines 37 (10.16)

Want to eat healthier

 Yes 381 (97.44))

 No 10 (2.56)

Note: Missing: Primary language: n = 6, Country of birth: n = 17, education: n = 28, physical activity n = 33, fruit and vegetable intake n = 50, 
want to be more active n = 19, want to eat healthier n = 23.
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Table 2.

Comparison of most common barriers to lifestyle behaviors between Hispanic adults, adults with NAFLD, and 

Hispanic adults with NAFLD

Hispanic
adults

Adults
with

NAFLD

Hispanic adults
with NAFLD (this

study)

Eating

 Costs more to eat healthy foods X X

 Healthy foods does not taste good X X X

 Takes too much time to cook X X X

 Too difficult to cook healthy meals X X

 Too difficult to go to grocery store X X

 Lack of willpower X X X

 Cultural eating habits X X

 Lack of knowledge or skills X X

 Family does not want to eat healthy X X X

 Emotional eating X X

 Lack of access to healthy foods X X

Physical activity

 Do not have time to exercise X X X

 Feel too lazy to exercise X X

 Too much pain to exercise X X X

 Having no place to exercise X X

 Difficult to exercise X X

 Dangerous to exercise in the neighborhood X X

 Tired/fatigue X X X

 Weather X X X

 Afraid of falling X X
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