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The high prevalence of metabolic-dysfunction associated steatotic liver disease (MASLD), formerly non-alcoholic fatty liver disease (NAFLD), necessitates the availability of an evidence-based intervention to manage the condition among patients to prevent severe chronic liver disease and other cardiometabolic-related illnesses. IM Adapt (Intervention Mapping for Adaptation) is a systematic approach for planning modifications in interventions to improve fit and potential effectiveness. Following this stepped approach, we conducted interviews with the target population, conducted a literature review, solicited expert advice, and created a logic model describing expected program outcomes for the new population and setting. We searched for, selected, and adapted an evidence-based intervention suitable for the target population. Given the similarities in management strategies between type 2 diabetes mellitus and MASLD (i.e., weight loss from physical activity and dietary changes), the National Diabetes Prevention Program’s Prevent T2 curriculum was selected and adapted to Hispanic/Latino patients with MASLD. We used Evidence-Based Intervention (EBI) Mapping to develop a logic model of change for the Prevent T2 curriculum, and we then compared this logic model to the one developed for our hypothetical program. Differences in content and delivery were noted, and changes were made to the curriculum. This resulted in the proposed Healthy Liver/Hígado Sano program. We also used IM Adapt to help plan for the implementation and evaluation of the program. Future testing of this intervention will determine its utility in improving the management of MASLD among Hispanic/Latino patients.
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Background

Non-alcoholic fatty liver disease (NAFLD), now called metabolic-dysfunction associated steatotic liver disease (MASLD) (1), is one of the most common causes of liver disease in the United States (US), affecting about a third (31%) of US adults (2, 3). Patients with MASLD, a condition defined by the presence of excess fat in the liver in addition to at least one of five cardiometabolic risk factors and corresponding to metabolic syndrome, experience worsening conditions with each additional cardiometabolic risk factor (4). These cardiometabolic risk factors include increased waist circumference or body mass index, prediabetes or type 2 diabetes mellitus, hypertension, elevated triglycerides, and low high density lipoprotein (5). Left unmanaged, MASLD can lead to fibrosis, cirrhosis, liver cancer, and other adverse health outcomes (6). The prevalence of MASLD is disproportionately higher among Hispanic/Latino (hereafter Hispanic) adults (38.3%) compared to adults of any other US racial/ethnic group (Non-Hispanic White: 31%, Non-Hispanic Black: 23%, Non-Hispanic Asian: 30%) (2, 3).

The mainstay evidence-based therapy for MASLD is lifestyle behavior change (including reduced dietary calorie and sugar intake, and increased physical activity) leading to weight loss (5, 7–10). Even with forthcoming fibrosis pharmacotherapy (11), and the new weight loss medications (12), lifestyle behavior change will continue to be the main pillar for disease management, especially in populations where the costs of these medications (even with insurance) make them inaccessible. Behavioral changes, such as physical activity, nutrition, and weight loss, are thus critical components of managing MASLD (5), but patients need support in achieving behavior change (13).

Evidence-based behavioral lifestyle interventions exist, though none are specifically targeted to Hispanic patients with MASLD (14). Evidence-based interventions (EBIs) adapted for new populations or cultures that adhere to the core elements increase relevance and promote engagement, often making them more effective than generic interventions (15–17). However, if adaptation is not done in a systematic way to ensure that the essential components of the intervention are preserved (18), adaptation could render the EBI less effective (19, 20). Intervention Mapping for adaptation (IM Adapt), derived from Intervention Mapping, is a process that assists program planners and public health practitioners in adapting EBIs to new contexts or populations (21), especially helping them achieve a balance between preserving essential program elements that have been key to the EBI’s effectiveness and ensuring the proposed program is acceptable to the new population or for the new setting (22).

In this study, we describe the use of IM Adapt to modify a lifestyle behavior change EBI and develop Healthy Liver/Hígado Sano, a program that aims to help Hispanic adults with MASLD make healthy lifestyle changes to prevent the progression to cirrhosis, and/or liver cancer.



Methods

IM Adapt includes five steps that help program planners understand and document the needs of a new population, identify the most effective and relevant existing EBIs, and facilitate decision-making for adaptation. The process uses a systematic approach to compare the logic model of the existing intervention with the logic model of the change needed in the current context or population (23). The steps include: (1) document needs and build a logic model of change; (2) identify available interventions; (3) adapt intervention for target population and setting; (4) plan for implementation by pretesting materials, activities, and the delivery schedule; and (5) create process and outcome evaluation plans for the adapted EBI (Figure 1). IM Adapt is an iterative process that moves back and forth between steps (24). An online IM Adapt tool developed with funding from the National Cancer Institute (25) guides decision makers through the steps and the specific tasks associated with each step. We used this tool to identify and adapt an intervention, ultimately creating the Healthy Liver/Hígado Sano program.
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FIGURE 1
 IM Adapt process (25).



Step 1. Document needs and build a logic model of change

Step 1 includes three tasks: (1a) describe patient population needs; (1b) describe desired changes; and (1c) create a logic model of change.


1a. Describe needs of the patient population

To understand the needs of Hispanic adults with MASLD, we conducted a literature review and interviews with patients diagnosed with MASLD. The literature review included studies describing perceptions about MASLD, behaviors related to MASLD management, and barriers to MASLD management. Our search included studies that discussed weight perceptions, lifestyle behaviors (i.e., physical activity, healthy eating), and weight loss among adult patients with MASLD specifically, individuals with obesity in general, and individuals with other metabolic-related conditions (e.g., type 2 diabetes).

In addition, we conducted semi-structured interviews with Hispanic patients diagnosed with MASLD recruited from a Federally Qualified Health Center (FQHC) located in a predominantly Hispanic neighborhood in Houston, TX. Methods are described elsewhere in detail (13). In short, in partnership with the FQHC, we recruited participants using convenience sampling, screened them for eligibility (MASLD diagnosis and 18 years or older), and obtained informed consent. Twelve participants were enrolled. Interviews were conducted via phone or a video conferencing platform and explored participants’ experiences of being diagnosed with and managing MASLD (13), in addition to expectations of a program focused on MASLD management for Hispanic adults, and perceived usefulness of such a program. Participants were asked about behaviors, environmental conditions, and determinants. Topics also included motivations for participating in a MASLD management program, preferences for program delivery, desire for social support, and possible barriers to consistent attendance in the program. Interviews were recorded with participant permission, transcribed, and translated to English. Qualitative analysts created a codebook, conducted independent coding of the transcripts, and developed consensus of the codes and overarching themes. Analyses were conducted using Atlas.ti (26).



1b. Describe desired changes in behaviors and behavioral determinants

The overall goal of the program was to ensure participants could manage MASLD to prevent cirrhosis, liver cancer, and other adverse health outcomes associated with the disease, such as cardiovascular disease. In Task 1b, we identified the specific behaviors participants would need to perform in order to achieve the goal. In addition, we identified the behavioral determinants that should be targeted by the program to ensure participants could perform those behaviors. Behavioral determinants include specific cognitive factors, often theoretical constructs, that must change in order for a person to perform a behavior (22). The needs assessment findings informed our list of behaviors and behavioral determinants.



1c. Create a logic model of change

Following the literature review, interviews with patients with MASLD, statement of the behavioral outcome, and description of behavioral and environmental determinants, we created a logic model of change. The logic model connected the behavioral determinants, related target behaviors, and environmental agents, to the overall program goals.




Step 2. Search for evidence-based interventions

In Step 2, we searched for existing EBIs and assessed the basic fit of the EBIs, including their alignment with our health problem, health-promoting behaviors, and priority population. To identify EBIs, we reviewed the Community Guide (27), the published literature, and Evidence-Based Cancer Control Programs (28) for EBIs that focused on the following: (1) prevention of adverse health outcomes through lifestyle modification; (2) MASLD management; (3) increased physical activity for weight loss or weight maintenance; and/or (4) healthy dietary habits for weight loss. Importantly, we searched for EBIs that included physical activity or dietary habits for weight loss even if they did not focus exclusively on MASLD because the overall goal of our intervention is achieving weight loss through lifestyle modifications. For example, interventions that included physical activity or dietary changes for individuals with obesity or type 2 diabetes were included in our search. In assessing the basic fit of EBIs, we examined program materials to assess their cultural appropriateness for Hispanic adults and identified opportunities for tailoring, if needed. In addition, we assessed interventions based on IM Adapt Step 1 findings. Finally, after reviewing available EBIs, we selected one program for adaptation that most closely fit our needs and program goals.



Step 3. Assess fit and plan adaptations

In Step 3, the IM Adapt tool guided the careful examination and documentation of the materials, content, and logic of the existing program. The process, called Evidence Based Intervention (EBI) Mapping (29), helps identify the existing program design, activities, and delivery channels as well as the primary areas of intervention content (30). In EBI Mapping, program planners utilize processes from Intervention Mapping (22) but apply the systematic process retrospectively to develop a logic model of the EBI (29). Following the thorough description of the existing intervention and documenting it in a logic model, we compared the existing EBI’s logic model with the logic model we developed in Step 1. This enabled us to make a systematic and detailed assessment of the intervention’s fit with our new population and setting, as well as the behavioral outcomes and targeted determinants. Based on this comparison, we decided what to add, delete, modify, and maintain from the existing EBI. The IM Adapt online tool provided guidance through this process with prompts and questions. The adaptation decisions include an assessment of needed delivery changes, design features, and cultural fit. We carefully examined which components of the original program were essential and should be retained. As part of the cultural adaptation, we considered “surface structure” (e.g., language, images, and food choices) as well as “deep structure” elements including the cultural, social, and environmental influences on health behaviors (e.g., the importance of family and gender roles) (31, 32). The process of identifying the needed adaptations was iterative and involved multiple team members reviewing the existing EBI. We discussed the adaptations needed to ensure that all the planned adaptations were incorporated into the new curriculum.

At the conclusion of Step 3, we listed the essential program components to be retained and program goals to be addressed in the adaptation. We also detailed the delivery channels, design features, and cultural adaptations that needed to be applied to the original EBI.



Step 4. Make adaptations

In Step 4, we adapted the program elements identified in Step 3 by preparing the design document for adaptation. The design document outlined the specific changes that were needed in the final document. After confirming that all the features had been incorporated into the new curriculum, we worked with the production team (i.e., graphic designer and editor) to produce proto-type materials. The adaptation process involved two bi-lingual speakers, who ensured the existing Spanish curriculum to be adapted was still relevant and appropriate for the target population. We then pre-tested the materials with a few patients at the FQHC who had participated in the MASLD interviews and asked them what they thought about the materials. These individuals reviewed the adapted materials to determine if they appeared acceptable, what they liked and disliked, and if additional changes were needed. The research team discussed the proposed revisions, refined the content, and incorporated the feedback. Once all materials were finalized, we pilot-tested the intervention with a sample from the target population (i.e., Hispanic patients diagnosed with MASLD) who were recruited from a primary care practice at a FQHC. We also adapted the implementation plan (tasks that must be completed to implement the program) from the existing EBI.



Step 5. Plan for evaluation

In the final IM Adapt step, we developed all evaluation plans and measures for pilot testing the curriculum. We outlined a plan for data collection during the pilot testing. This included developing a process evaluation plan, identifying an outcome evaluation design, writing evaluation questions, identifying scales and measures, planning for data collection, and developing an analysis plan.




Results


Step 1. Document needs and build a logic model of change


1a. Needs assessment

Based on the literature review, evidence from published studies suggested a need for programs or other ways to facilitate and support patients with MASLD in achieving weight loss through lifestyle modifications in dietary behaviors and physical activity (5, 33). At the time of this needs assessment (2021), there were different types of diets and physical activity being tested in patients with MASLD, with no conclusive indication that any one diet or exercise regimen was better than the other. The most important factor for MASLD management was that lifestyle changes could be maintained and would lead to weight loss (34, 35).

Preliminary data from our work indicated that while Hispanic patients with MASLD had accurate self-perceptions about their weight, they did not practice healthy eating behaviors (e.g., had inadequate fruit/vegetable consumption) or adhere to recommended physical activity guidelines (36). Barriers to physical activity included feeling lazy or lacking the time and place to exercise. Barriers to eating healthy foods included perceptions related to cost, poor taste, and lack of time and skills to cook (30). In general, these noted barriers are similar to barriers reported by adults without MASLD; therefore, existing behavioral lifestyle interventions available for the general population can be used to address barriers experienced by patients with MASLD with adaptations to address deep and surface structure and include MASLD-specific education (30). Moreover, ongoing work at the time that was later published indicated a dearth of behavioral lifestyle interventions for patients with MASLD, especially culturally-relevant ones for Hispanic patients in particular (14).

In in-depth interviews with Hispanic women with MASLD, most participants indicated that a program focused on changing diet and physical activity behavior for weight loss would be helpful and useful. Specifically, interview participants described the following program features and characteristics as important: (1) covering a variety of topics related to liver health and lifestyle; (2) being offered in an in-person, group setting; (3) feasible to attend and flexible. One participant suggested that such a program would help them learn more about their health condition, MASLD: “…It would be useful for me if they gave more information about this—regarding the liver, so that I could understand better” (Participant 3).

Related to the delivery setting and modality, one participant noted “It would help me a lot because I would feel more motivated if I was in a group. I would not feel like I’m the only one with this condition” (Participant, 4). Another participant felt that being in a group setting would motivate them to keep losing weight (Participant 5). When asked about the delivery of the proposed MASLD intervention, most participants preferred in-person sessions although they were not opposed to a virtual setting. For example, one participant stated: “I prefer it that way ……—in person because that way you can see—you can get better explanations, in person and everything” (Participant 3). Another participant stated “No, I’d like it to be in person. You take advantage of it virtually if you know about computers and can see—but I say it’s better in person” (Participant 4). One participant highlighted the benefits of in-person sessions based on what she heard about other support groups attended by acquaintances.


“The truth is that—look, in person because I have heard about people who have like a club of diabetic people, and they go there and talk, and there is somebody there giving them advice. And then I have a friend, for example, who has breast cancer. she used to invite me to some lessons … where they talk about the same, diet, lifestyle, exercise, and everything they can do to stay healthier, to help their body. I would like to have a group like that one. I would like to have those lessons and go there personally and be able to talk because I feel that it is like more—doing it in person than doing it online— like more motivating” (Participant 10).


However, some preferred participating in virtual, but synchronous sessions because of their convenience, “Yes, it would be easy—to me, it would be convenient that way” (Participant 2) and because of distance “Well, if it is too far, virtually. If it is not so far, in person” (Participant 1). However, participants had different preferences for attending the sessions based on their work schedules and daily activities. Those who worked during the day preferred weekend or evening programs. Among participants with school-age children, some preferred early mornings while others preferred early afternoons (12 pm-3 pm).

Study participants reported some potential barriers to consistent program attendance including lack of time, transportation challenges, weather conditions, and a lack of motivation. For instance, one participant said, “So if there is bad weather, well, no, I’m not going to leave my house” (Participant 10). One emphasized that that distance and parking could be barriers.


“……If it is too far away and there is no parking available, or the parking is too expensive—there is nowhere to park, or it costs fifteen dollars to park in the garage. I will not pay that amount. And then, if it is far away from my house, if it is an hour away or forty-five minutes, I will not go either” (Participant 6).


Regarding strategies to encourage participants to attend sessions, participants mentioned incentives such as gift cards and gym memberships. Others felt that having sessions where participants share their progress would be encouraging. “I think that—like exercising there, I think, or testimonies too” (Participant 9). However, the empowerment that results from increased understanding of the disease and the knowledge and skills to improve their health seemed to be most important as illustrated below.


“I think the best incentive for whoever it is--to become aware of the disease—there are no other things that just—that help us to be healthy. But there are people that maybe they do want—maybe gifts—I do not know. It depends on each person. But I think that for me, the most important thing is just to maintain my health, my fat and sugar levels and all that. That’s more than enough for me, but there are people who maybe need another kind of motivation” (Participant 8).
“Sometimes an incentive does help. I mean, if they tell you that they are going to give you a gift. But I think that the most important thing—the most important thing is that what they explain to you there, what you are learning—that’s more important than getting a gift” (Participant 4).


Overall, patients with MASLD felt that a program that would help them manage their condition would be helpful if it provided more information on MASLD and lifestyle changes including physical activity and healthy eating. Several patients acknowledged that having the program delivered in person would be beneficial, emphasizing the support from other participants as an important component.



1b. Behavioral and environmental targets and determinants

The program’s overall goal was to help Hispanic participants to lose weight (primary goal), reduce liver steatotis and/or liver stiffness, and manage MASLD to prevent its long-term consequences, including cirrhosis, liver cancer, or other adverse health outcomes. Therefore, we targeted health-promoting behaviors and environmental factors related to weight loss to support this overall goal and stated the objectives related to both. The primary behavioral objectives were to eat a healthy diet (focusing on energy-balance and calories) and work up to 150 minutes of at least moderate-intensity physical activity per week, along with limiting alcohol consumption. These behavioral objectives aligned with the minimal specificity in practice guidelines at the time for lifestyle behaviors in patients with MASLD (53), as well as national guidelines for adults (54). To achieve these objectives, we identified determinants influencing these behaviors in Hispanic populations. Given the flexibility of IM Adapt, we explored multiple behavioral theories, such as the theory of planned behavior (37, 38), socio-cognitive theory (39, 40), and the health belief model (41–43). We then selected constructs that influenced the specific behaviors. For example, to eat healthy food, participants need to know what foods to consume and those to avoid (knowledge), and learn how to choose and cook healthy foods (skills). We also considered determinants relevant to Hispanic culture, such as familismo, and reviewed determinants influencing dietary change and regular physical activity from previous interventions related to obesity, type 2 diabetes, or weight loss. We also wanted to encourage individuals to limit alcohol use, aligning with practice guidelines at the time and current guidelines (5, 53). We selected determinants such as outcome expectations, overcoming barriers, and knowledge as they were relevant for our population.



1c. A logic model of change

Figure 2 depicts the logic model of change.
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FIGURE 2
 IM Adapt-logic model of change.





Step 2. Search for evidence-based interventions

After reviewing the interventions aimed at improving lifestyle behaviors or achieving weight loss, we selected the Diabetes Prevention Program (DPP) as the EBI that was most appropriate for our target health problem and population. The DPP is the gold standard in lifestyle interventions, focusing on physical activity and dietary behaviors to achieve weight loss (44, 45). Investigators with expertise with DPP provided feedback on the efficacy, effectiveness, and cultural relevance of the program and recommended adapting the Centers for Disease Control and Prevention (CDC) DPP curriculum, Prevent T2 [Type-2 Diabetes (46)]. Prevent T2 is an EBI with a good basic fit to the behavioral objectives of the proposed project (47, 48).

We also selected Prevent T2 because of the curriculum features it offered, including strategies for weight loss and practical steps for physical activity and healthy diets. Prevent T2 is offered in both English and Spanish, which served our needs, and the Spanish version incorporates examples of foods and physical activity types that are relevant for the Hispanic population. Prevent T2 is delivered in a group setting and facilitated by a lifestyle coach. The participant curriculum is easy to comprehend with the Spanish curriculum written at the 5th-grade reading level and the English curriculum written at the 6th-grade reading level. Our team concluded that this freely available curriculum included relevant elements, messages, and images that could be adapted to develop the MASLD-specific intervention. While the DPP has been adapted for many populations and settings (47), at the time it had been adapted for Hispanic patients with MASLD.



Step 3. Assess fit and plan adaptations

Given we were unable to locate a logic model of change for the EBI at the time of adaptation (only located evaluation logic models with inputs, outputs, etc.), we used EBI Mapping to apply the systematic process of Intervention Mapping retrospectively. Using the available intervention curriculum (Participant Guide and the Lifestyle Coaching Guide) and published studies describing the intervention, we assessed the content and activities for program components in Prevent T2. Then, we developed a logic model of change that identified the methods being used and the determinants, behaviors, and health outcomes being targeted. We also examined the design and delivery channels, focusing on the intervention’s look and feel, cultural elements, language, and literacy level.

The modules in the Participant Guide are available in English and Spanish, include user friendly navigation, with the Spanish version including pictures reflecting the target audience. The Lifestyle Coach Training Guide has modules that include notes to the coach, prompts and guidance for leading classes, and handouts. See Table 1 for additional information.


TABLE 1 Assessment of prevent T2 curriculum components.


	Component
	Delivery
	Look and Feel
	Cultural elements and language
	Literacy
	Data included

 

 	Participant training guide 	

	• In person and online delivery available

	• Phase 1—16 sessions delivered weekly to biweekly during months 1–6

	• Phase 2—6 sessions delivered monthly during months 7–12



 	

	• Includes table of contents with modules that can be easily accessed by clicking on the appropriate module online

	• Each module includes large, colorful images portraying the goals, title, objectives, examples/stories, worksheets, and bulleted important action steps/points to remember

	• Overall, component is easy to navigate



 	

	• Includes CDC logo

	• English version incorporates images of foods, people, and activities depicting American culture

	• Spanish version incorporates culturally appropriate examples of food, food measurement, and physical activity with input from native Spanish speakers

	• Available in English and Spanish



 	

	• English curriculum was written at the 6th-grade reading level

	• Spanish curriculum was written at the 5th-grade reading level

	• Spanish curriculum is not a direct translation but rather a separate, yet similar curriculum developed based on the original Diabetes Prevention Program (DPP) lifestyle intervention trial (44, 52)



 	

	• Provides data and statistics using language that is easy to understand (e.g., the prevalence of pre-diabetes is presented as “1 in 3 Americans”)

	• Risk factors by age and ethnicity identified, although numbers not provided

	• Chart is provided indicating weight and targets for percent loss






 	Lifestyle coach training guide 	

	• Curriculum can be delivered in-person or online

	• Indicates materials needed for each module.

	• Provides prompts about what the coach can say, do or observe during the sessions.



 	

	• Guide with 26 modules that can be quickly accessed by clicking on the appropriate module online

	• Includes handouts such as the meeting schedule, fitness log, and weight log

	• Material presented with a white background and black font (for text in the main body) with major headings in blue and sub-headings in green

	• Each module has outline of the activities, page numbers, and time allocated for each session

	• Modules include two columns on each page: (1) Notes to coach; (2) Guided information about the specific activities



 	

	• Includes the CDC logo

	• Contains words and terminology depicting American culture, such as “pounds” for measurement or “gas” for petrol

	• Provides suggestions for discussions and activities that are tailored to the population

	• Available in English and Spanish



 	

	• English curriculum was written at the 6th-grade reading level

	• Spanish curriculum was written at the 5th-grade reading level



 	

	• Does not provide statistics or data explicitly but refers to the additional materials and handouts from the Prevent T2 curriculum participant training guide








 

In examining the logic model of the EBI and comparing it to the logic model of change in Step 1, we identified what Prevent T2 elements would be maintained and what adaptations would be needed for the new MASLD-specific program—Healthy Liver/Hígado Sano. Most behavioral outcomes and personal determinants were similar between the two logic models, though the health problem of focus differed. With a different health outcome, content related to perceived susceptibility and severity changed to focus on MASLD, including genetic and environmental reasons of Hispanic individuals having higher prevalence of MASLD and long-term implications of not managing MASLD. Similarly, methods and content addressing outcome expectations shifted the focus to the known impact of physical activity, diet, and weight loss on MASLD management, an area of need identified in the interviews.

We also identified the changes needed for program delivery options. For example, face-to-face interactions have been shown to produce greater weight loss compared to web-based delivery (49), and Hispanic adults tend to prefer in-person programs (50). This sentiment was reiterated in our in-depth interviews. Therefore, the adapted curriculum for the MASLD intervention retained the majority of the in-person curriculum from Prevent T2. However, a few participants in the in-depth interviews noted that they were familiar and comfortable with the online conferencing platforms that proliferated during the COVID-19 pandemic. They spoke about how such platforms could be useful in the event of transportation issues, lack of childcare options, or adverse weather conditions. Therefore, the proposed MASLD intervention also incorporated the option for synchronous online session delivery into the curriculum.

In correspondence with the CDC, it was noted that the Spanish and English Prevent T2 modules were not direct translations of each other and that the Spanish version was developed from the original DPP curriculum through a similar, though adjacent process, that included native Spanish-speakers. Therefore, instead of using the English version directly, we decided to retain and back translate the Spanish version of the Prevent T2 curriculum given our focus on the Hispanic community and the culturally relevant elements (e.g., types of foods, physical activity examples). This would allow us to have a culturally relevant English-language version of the curriculum for Hispanic individuals; for example, we would use familiar names used by the target populations (e.g., Juan) and include depictions of familiar foods (e.g., tortillas, beans, salsa) in the English version. To address the deep structure (cultural factors), we ensured that the curriculum included sections with activities designed for communal settings given the role of familismo in the Hispanic population. We also considered deep structure when identifying determinants. When adding additional content, especially content related to MASLD, we planned to align with the 5 to 6th grade reading level of the Prevent T2 curriculum.



Step 4. Make adaptations (put into practice)

We adapted the curriculum by revising the content in both the Prevent T2 Lifestyle Coach and Participant guides. The adaptations reflected information relevant to MASLD management, including statistics on MASLD, risk factors, health outcomes, and management behaviors. Given the similarities in lifestyle behavior changes needed for preventing type 2 diabetes and managing MASLD to prevent disease progression, most of the material on nutrition, physical activity, and weight loss was retained in both guides. The adaptations included changes in the information to reflect the Healthy Liver/Hígado Sano program objectives. The adaptations also included information on limiting alcohol use, which is not currently part of Prevent T2. The adapted program (Healthy Liver/Hígado Sano) retained the content-specific scope and sequence used in the Prevent T2 curriculum, where 16 core modules were offered, with each model covering a different topic. The Healthy Liver/Hígado Sano curriculum also provided some flexibility to allow Lifestyle Coaches to cover the modules between 4 and 6 months. The curriculum also used warm hues to reflect color patterns used for depictions of the liver, transitioning away from the cold hues used for Prevent T2.

Figure 3 shows examples of pages in the adapted curriculum. Some adaptations made to reflect the MASLD curriculum are outlined in Table 2. Completing Step 4 resulted in final decisions on the delivery setting, timeline of the sessions, intervention content, and other adapted elements.

[image: Evidence-Based Intervention: Prevent T2 and its adaptation, Healthy Liver/Hígado Sano, are depicted in a comparison. The Prevent T2 Lifestyle Coach Training Guide focuses on preventing or delaying type 2 diabetes. The Healthy Liver adaptation focuses on the prevention of advanced liver disease and other adverse outcomes. Both include goals for weight loss, dietary changes, and physical activity. Images of participants and sources from CDC, 2016, are displayed.]

FIGURE 3
 Examples of adaptations: healthy liver/higado sano.



TABLE 2 Sample adaptations to materials.


	Content
	Prevent T2 curriculum
	Healthy liver program

 

 	Logo 	“Prevent T2” 	“Healthy Liver/Hígado Sano program”


 	Health problem 	Pre-diabetes and Diabetes 	NAFLD, fibrosis/cirrhosis and Liver cancer


 	Weight loss content 	“Moderate weight loss can decrease the development of Type 2 diabetes by half.” 	“Individuals with a weight loss of at least 5% had a reduction of fat in their liver.”


 	Information 	Content specific to Diabetes, such as insulin, and sugar intake 	Content specific to NAFLD, such as explanation of the condition, what is known about disease progression, and reasons for needing to limit alcohol use.


 	Session 2-Footer 	“Get Active to Prevent T2” 	“Get Active for a Healthy Liver”




 



Step 5. Plan for evaluation

In this paper, we documented the adaptations made to the intervention. A detailed description of the evaluation plan for pilot testing and results of the pilot test will be reported in a subsequent manuscript. Our evaluation will focus on assessing important variables related to the changes, such as disease perceptions and perceived outcome expectations.




Discussion

Despite the high prevalence of MASLD among Hispanic adults in the United States (2, 3), there is a dearth of EBIs for MASLD management that are culturally relevant for Hispanic adults. MASLD interventions targeting Hispanic adults should consider the health behaviors, the socio-cultural context, and the targeted health outcome. This study described the adaptation process using IM Adapt for the design of the Healthy Liver/Hígado Sano program, a behavioral lifestyle intervention aimed at MASLD management among Hispanic patients. To ensure that we adapted an intervention that was appropriate for our population, we selected an EBI that was feasible, acceptable, and suitable for the target population—the CDC’s DPP curriculum, Prevent T2 program (46). IM Adapt provided a structured approach for reviewing and adapting other successful programs with similar approaches and goals, eliminating the need to develop a completely new program.

The Healthy Liver/Hígado Sano program is designed to help patients with MASLD improve their healthy eating habits, engage in physical activity, and achieve weight loss to prevent adverse health outcomes related to MASLD disease progression, such as cirrhosis and liver cancer. As an initial step, in-depth interviews with Hispanic patients with MASLD provided perspectives on the utility of and preferences for the proposed intervention. Conducting a needs assessment before program implementation to understand problems affecting the target population is an essential component of the Intervention Mapping approach (22). In our case, this included interviews and discussions directly with the target population members (Hispanic patients with MASLD) where they could share their opinions on a potential behavioral lifestyle intervention, complemented by recent work with the same target population related to lifestyle behaviors (30, 36). This multifaceted needs assessment provided critical information needed to adapt the intervention, such as offering the program primarily in an in-person group format, with flexibility for synchronous online attendance, barriers that needed to be addressed, and providing incentives. However, despite the use of the systematic process, there is still a need to evaluate the adapted intervention to ensure it is feasible and effective.

Few interventions targeting MASLD management have been developed (14), with none tailored to the Hispanic population in the US. IM Adapt provided an iterative planning structure where program planners searched for existing EBIs and adapted the most appropriate intervention for patients with MASLD. The Healthy Liver/Hígado Sano program could be implemented in similar settings within the US or Latin American countries where the prevalence of MASLD is high. However, program implementers should still consider the context of their specific populations and adapt the curriculum accordingly. Importantly, future work could consider the incorporation of social determinants of health into the adaptation process, addressing potential inequities in access to physical activity opportunities and healthy foods (51).



Conclusion

The Healthy Liver/Hígado Sano program, adapted from the Prevent T2 program, has the potential to help patients with MASLD manage their condition and lose weight by eating healthy and engaging in physical activity. The needs assessment from the target population (Hispanic patients with MASLD) uncovered potential motivators, barriers, and issues to consider when adapting the intervention. As the program is being implemented and evaluated, the intervention may need to be further adapted based on delivery settings—with the addition and adaptation of implementation strategies specific to the setting.



Data availability statement

The data will be made available by reasonable request to the corresponding author.



Ethics statement

The studies involving humans were approved by UTHealth Houston Committee for Protection of Human Subjects. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

NH: Supervision, Investigation, Writing – original draft, Conceptualization, Funding acquisition, Resources, Project administration, Writing – review & editing, Methodology, Formal analysis. SA: Formal analysis, Investigation, Writing – original draft. SR: Methodology, Writing – original draft, Writing – review & editing. JH: Writing – review & editing, Supervision. LM: Writing – review & editing, Supervision. MF: Methodology, Supervision, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. IM Adapt online tool was funded by the National Cancer Institute (NCI) of the National Institutes of Health (NIH) under award number R01 CA163526-01. N. H.’s time was funded by the Prevent Cancer Foundation and the National Institute on Minority Health and Health Disparities (NIMHD) under award number K01MD019149. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Rinella, ME, Lazarus, JV, Ratziu, V, Francque, SM, Sanyal, AJ, Kanwal, F , et al. A multisociety Delphi consensus statement on new fatty liver disease nomenclature. Ann Hepatol. (2024) 29:101133. doi: 10.1016/j.aohep.2023.101133 
	 2. Lee, BP, Dodge, JL, and Terrault, NA. National prevalence estimates for steatotic liver disease and subclassifications using consensus nomenclature. Hepatology. (2024) 79:666–73. doi: 10.1097/HEP.0000000000000604 
	 3. Zhang, X, Heredia, NI, Balakrishnan, M, and Thrift, AP. Prevalence and factors associated with NAFLD detected by vibration controlled transient elastography among US adults: results from NHANES 2017-2018. PLoS One. (2021) 16:e0252164. doi: 10.1371/journal.pone.0252164 
	 4. Moon, JH, Jeong, S, Jang, H, Koo, BK, and Kim, W. Metabolic dysfunction-associated steatotic liver disease increases the risk of incident cardiovascular disease: a nationwide cohort study. eClinicalMedicine. (2023) 65:102292. doi: 10.1016/j.eclinm.2023.102292 
	 5. Rinella, ME, Neuschwander-Tetri, BA, Siddiqui, MS, Abdelmalek, MF, Caldwell, S, Barb, D , et al. AASLD practice guidance on the clinical assessment and management of nonalcoholic fatty liver disease. Hepatology. (2023) 77:1797–835. doi: 10.1097/HEP.0000000000000323 
	 6. Lekakis, V, and Papatheodoridis, GV. Natural history of metabolic dysfunction-associated steatotic liver disease. Eur J Intern Med. (2024) 122:3–10. doi: 10.1016/j.ejim.2023.11.005 
	 7. Rinella, ME. Nonalcoholic fatty liver disease: a systematic review. JAMA. (2015) 313:2263–73. doi: 10.1001/jama.2015.5370 
	 8. Romero-Gómez, M, Zelber-Sagi, S, and Trenell, M. Treatment of NAFLD with diet, physical activity and exercise. J Hepatol. (2017) 67:829–46. doi: 10.1016/j.jhep.2017.05.016 
	 9. St George, A, Bauman, A, Johnston, A, Farrell, G, Chey, T, and George, J. Independent effects of physical activity in patients with nonalcoholic fatty liver disease. Hepatology (Baltimore, Md). (2009) 50:68–76. doi: 10.1002/hep.22940 
	 10. Zelber-Sagi, S, Ratziu, V, and Oren, R. Nutrition and physical activity in NAFLD: an overview of the epidemiological evidence. World J Gastroenterol. (2011) 17:3377–89. doi: 10.3748/wjg.v17.i29.3377 
	 11. Kokkorakis, M, Muzurović, E, Volčanšek, Š, Chakhtoura, M, Hill, MA, Mikhailidis, DP , et al. Steatotic liver disease: pathophysiology and emerging pharmacotherapies. Pharmacol Rev. (2024) 76:454–99. doi: 10.1124/pharmrev.123.001087 
	 12. Harrison, SA, Browne, SK, Suschak, JJ, Tomah, S, Gutierrez, JA, Yang, J , et al. Effect of pemvidutide, a GLP-1/glucagon dual receptor agonist, on MASLD: a randomized, double-blind, placebo-controlled study. J Hepatol. (2025) 82:7–17. doi: 10.1016/j.jhep.2024.07.006 
	 13. Heredia, NI, Mendoza Duque, E, Ayieko, S, Averyt, A, McNeill, LH, Hwang, JP , et al. Exploration of Latina/Hispanic women’s experiences living with non-alcoholic fatty liver disease: a qualitative study with patients in Houston. BMJ Open. (2024) 14:e084411. doi: 10.1136/bmjopen-2024-084411 
	 14. Balakrishnan, M, Liu, K, Schmitt, S, Heredia, NI, Sisson, A, Montealegre, JR , et al. Behavioral weight-loss interventions for patients with NAFLD: a systematic scoping review. Hepatol Commun. (2023) 7:e0224. doi: 10.1097/HC9.0000000000000224 
	 15. Barrera, MJ, Castro, FG, Strycker, LA, and Toobert, DJ. Cultural adaptations of behavioral health interventions: a progress report. J Consult Clin Psychol. (2013) 81:196–205. doi: 10.1037/a0027085 
	 16. Castro, FG, Barrera, MJ, and Holleran Steiker, LK. Issues and challenges in the design of culturally adapted evidence-based interventions. Annu Rev Clin Psychol. (2010) 6:213–39. doi: 10.1146/annurev-clinpsy-033109-132032 
	 17. Griner, D, and Smith, TB. Culturally adapted mental health intervention: a meta-analytic review. Psychotherapy (Chic). (2006) 43:531–48. doi: 10.1037/0033-3204.43.4.531 
	 18. Escoffery, C, Lebow-Skelley, E, Haardoerfer, R, Boing, E, Udelson, H, Wood, R , et al. A systematic review of adaptations of evidence-based public health interventions globally. Implementation Sci: IS. (2018) 13:125. doi: 10.1186/s13012-018-0815-9 
	 19. Blakely, CH, Mayer, JP, Gottschalk, RG, and Schmitt, N. The Fidelity-adaptation debate: implications for the implementation of public sector social programs In: TA Revenson, AR D’Augelli, SE French, and DL Hughes, editors. A quarter century of community psychology: Readings from the American journal of community psychology. US: Springer (2002). 163–79.
	 20. Lau, AS. Making the case for selective and directed cultural adaptations of evidence-based treatments: examples from parent training. Clin Psychol Sci Pract. (2006) 13:295–310. doi: 10.1111/j.1468-2850.2006.00042.x 
	 21. Fernandez, ME, Ruiter, RAC, Markham, CM, and Kok, G. Intervention mapping: theory- and evidence-based health promotion program planning: perspective and examples. Front Public Health. (2019) 7:209. doi: 10.3389/fpubh.2019.00209 
	 22. Bartholomew Eldrigde, LK, Markham, CM, and Ruiter, RAC. Planning health promotion programs: An intervention mapping approach. 4th ed Wiley. San Francisco, CA: Jossey (2016).
	 23. Fernandez, ME, Ten Hoor, GA, van Lieshout, S, Rodriguez, SA, Beidas, RS, Parcel, G , et al. Implementation mapping: using intervention mapping to develop implementation strategies. Front Public Health. (2019) 7:158. doi: 10.3389/fpubh.2019.00158 
	 24. Highfield, L, Hartman, MA, Mullen, PD, Rodriguez, SA, Fernandez, ME, and Bartholomew, LK. Intervention mapping to adapt evidence-based interventions for use in practice: increasing mammography among African American women. Biomed Res Int. (2015) 2015:160103:1–11. doi: 10.1155/2015/160103 
	 25. The University of Texas Health Science Center at Houston (2015). IM Adapt. Available online at: https://www.imadapt.org (Accessed May 14, 2025).
	 26. ATLAS.ti Scientific Software Development GmbH (2023). ATLAS.ti Mac (Version 23.2.1) [Qualitative data analysis software]. Available online at: https://atlasti.com
	 27. Guide to Community Preventive Services. (2023). About The Community Guide. Available online at: https://www.thecommunityguide.org/pages/about-community-guide.html (Accessed May 14, 2025).
	 28. NIH National Cancer Instituter. (2024). Evidence-Based Cancer Control Programs (EBCCP). Available online at: https://ebccp.cancercontrol.cancer.gov/index.do (Accessed May 14, 2025).
	 29. Walker, TJ, Foster, M, Szeszulski, J, Craig, DW, Mullen, PD, and Fernández, ME. Evidence-based intervention (EBI) mapping: a systematic approach to understanding the components and logic of EBIs. BMC Public Health. (2022) 22:1300. doi: 10.1186/s12889-022-13692-x 
	 30. Heredia, NI, Thrift, AP, and Balakrishnan, M. Perceived barriers to weight loss among Hispanic patients with non-alcoholic fatty liver disease. Hispanic Health Care Int: Official J National Assoc Hispanic Nurses. (2022) 20:171–8. doi: 10.1177/15404153211043885 
	 31. Cabassa, LJ, and Baumann, AA. A two-way street: bridging implementation science and cultural adaptations of mental health treatments. Implementation Sci: IS. (2013) 8:90. doi: 10.1186/1748-5908-8-90 
	 32. Resnicow, K, Baranowski, T, Ahluwalia, JS, and Braithwaite, RL. Cultural sensitivity in public health: defined and demystified. Ethn Dis. (1999) 9:10–21.
	 33. Vilar-Gomez, E, Martinez-Perez, Y, Calzadilla-Bertot, L, Torres-Gonzalez, A, Gra-Oramas, B, Gonzalez-Fabian, L , et al. Weight loss through lifestyle modification significantly reduces features of nonalcoholic steatohepatitis. Gastroenterology. (2015) 149:367–378.e5. doi: 10.1053/j.gastro.2015.04.005 
	 34. Aboubakr, A, Stroud, A, Kumar, S, and Newberry, C. Dietary approaches for Management of non-Alcoholic Fatty Liver Disease: a clinician’s guide. Curr Gastroenterol Rep. (2021) 23:21. doi: 10.1007/s11894-021-00827-0 
	 35. Holmer, M, Lindqvist, C, Petersson, S, Moshtaghi-Svensson, J, Tillander, V, Brismar, TB , et al. Treatment of NAFLD with intermittent calorie restriction or low-carb high-fat diet – a randomised controlled trial. JHEP Reports. (2021) 3:100256. doi: 10.1016/j.jhepr.2021.100256 
	 36. Heredia, NI, Gaba, R, Liu, Y, Jain, S, Rungta, M, Rungta, M , et al. Perceptions of weight status and energy balance behaviors among patients with non-alcoholic fatty liver disease. Sci Rep. (2022) 12:5695. doi: 10.1038/s41598-022-09583-1 
	 37. Ajzen, I. From intentions to actions: a theory of planned behavior In: J Kuhl and J Beckmann, editors. Action control. Berlin Heidelberg: Springer (1985). 11–39.
	 38. Ajzen, I. The theory of planned behavior. Organ Behav Hum Decis Process. (1991) 50:179–211.
	 39. Bandura, A. Social foundations of thought and action: A social cognitive theory. Englewood Cliffs, New Jersey: Prentice- Hall, Inc (1986).
	 40. Bandura, A. (1989). Social cognitive theory. In Annals of child development (6, pp. 1–60). JAI Press.
	 41. Champion, V. L., and Skinner, C. S. (2008). The health belief model. In V. L. Champion and C. S. Skinner (V. L. Champion and C. S. Skinner). Health behavior and health education: Theory, research, and practice (4th ed., pp. 45–65). San Francisco, CA: Jossey-Bass.
	 42. Janz, NK, and Becker, MH. The health belief model: a decade later. Health Educ Q. (1984) 11:1–47.
	 43. Rosenstock, IM. The health belief model and preventive health behavior. Health Educ Monogr. (1974) 2:354–86.
	 44. Knowler, WC, Barrett-Connor, E, Fowler, SE, Hamman, RF, Lachin, JM, Walker, EA , et al. Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl J Med. (2002) 346:393–403. doi: 10.1056/NEJMoa012512 
	 45. The Diabetes Prevention (DPP) Program Research Group. The Diabetes Prevention Program (DPP): description of lifestyle intervention. Diabetes Care. (2002) 25:2165–71.
	 46. Centers for Disease Control and Prevention (CDC) (2016). PreventT2 curriculum and handouts. National Diabetes Prevention Program. Available online at: https://www.cdc.gov/diabetes-prevention/php/lifestyle-change-resources/t2-curriculum.html (Accessed May 14, 2025).
	 47. Ely, EK, Gruss, SM, Luman, ET, Gregg, EW, Ali, MK, Nhim, K , et al. A National Effort to prevent type 2 diabetes: participant-level evaluation of CDC’S National diabetes prevention program. Diabetes Care. (2017) 40:1331–41. doi: 10.2337/dc16-2099 
	 48. Gruss, SM, Nhim, K, Gregg, E, Bell, M, Luman, E, and Albright, A. Public health approaches to type 2 diabetes prevention: the US National Diabetes Prevention Program and beyond. Curr Diab Rep. (2019) 19:78. doi: 10.1007/s11892-019-1200-z 
	 49. Rusali, R, Abdul Manaf, Z, Shahar, S, Mazri, F, Ibrahim, N, Mat Ludin, AF , et al. Comparison of the effectiveness of online and face-to-face weight-loss interventations in the workplace: evidence from Malaysia. Sains Malays. (2018) 47:2437–45. doi: 10.17576/jsm-2018-4710-20
	 50. Samuels-Kalow, ME, Chary, AN, Ciccolo, G, Apro, A, Danaher, F, Lambert, R , et al. Barriers and facilitators to pediatric telehealth use in English- and Spanish-speaking families: a qualitative study. J Telemed Telecare. (2024) 30:527–37. doi: 10.1177/1357633X211070725 
	 51. Iruzubieta, P, Jimenez-Gonzalez, C, Cabezas, J, and Crespo, J. From NAFLD to MASLD: transforming steatotic liver disease diagnosis and management. Metabolism Target Organ Damage. (2025) 5:10. doi: 10.20517/mtod.2024.143
	 52. The Diabetes Prevention Program (DPP) Research Group. The diabetes prevention program (DPP). Diabetes Care. (2002) 25:2165–71. doi: 10.2337/diacare.25.12.2165 
	 53. Chalasani, N, Younossi, Z, Lavine, JE, Charlton, M, Cusi, K, Rinella, M , et al. (2018). The diagnosis and management of nonalcoholic fatty liver disease: practice guidance from the American Association for the Study of Liver Diseases. Hepatology, 67, 328–357.
	 54. Piercy, KL, Troiano, RP, Ballard, RM, Carlson, SA, Fulton, JE, Galuska, DA , et al. (2018). The physical activity guidelines for Americans. Jama, 320, 2020–2028.


Copyright
 © 2025 Heredia, Ayieko, Rodriguez, Hwang, McNeill and Fernandez. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-13-1628845-g003.jpg
Evidence Based Intervention: Prevent T2

Adaptation: Healthy Liver / Higado Sano

PREVENTT24

A PROVEN PROGRA 70 PREVENT OR DELAY T¥PE 2 DIABETES

Lifestyle Coach Training Guide

Source: (CDC, 2016)

Higado Sano
Healthy Liver

Lifestyle Coach Training Guide

Get Active for a Healthy Liver

o weEn

Pravent T2 Goals:

o 21 g g, s s e sl vtk
e e o e i o e
i e o
5yt ns o e et simants,your st :

- ot a0 v i sty v

Byt and f o secend s ot ot g 1

- Loty
i

Source: (CDC, 2016)

F

Cantral Theme of the Session

g £

e e e 1 o






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Adaptation using IM Adapt of an evidence-based lifestyle intervention to support the management of metabolic-dysfunction associated steatotic liver disease among Hispanic/Latino adults



		Background



		Methods



		Step 1. Document needs and build a logic model of change



		1a. Describe needs of the patient population



		1b. Describe desired changes in behaviors and behavioral determinants



		1c. Create a logic model of change









		Step 2. Search for evidence-based interventions



		Step 3. Assess fit and plan adaptations



		Step 4. Make adaptations



		Step 5. Plan for evaluation









		Results



		Step 1. Document needs and build a logic model of change



		1a. Needs assessment



		1b. Behavioral and environmental targets and determinants



		1c. A logic model of change









		Step 2. Search for evidence-based interventions



		Step 3. Assess fit and plan adaptations



		Step 4. Make adaptations (put into practice)



		Step 5. Plan for evaluation









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fpubh-13-1628845-g001.jpg
Step 1: Analyze needs and set goals
Describe needs and goals
Describe behavioral and environmental targets and determinants
Create logic model of change

!

Step 2: Discover available interventions
Find Evidence Based Interventions (EBIs)
Review EBISs for basic fit
Select EBIs for adaptation planning

!

Step 3: Adapt for your population and setting
Describe EBI materials, activities, design, delivery and content
Compare EBI with your logic model
Make adaptation decisions

!

Step 4: Put into practice
Decide where to implement changes for specific EBI materials, and activities
Plan for pretesting materials, and activities
Develop an implementation plan for the adapted EBI
Decide a delivery schedule adapted EBI

!

Step 5: Test your progress
Create a process evaluation plan for your adapted EBI
Create an outcome evaluation plan for your adapted EBI






OPS/images/fpubh-13-1628845-g002.jpg
Population: Hispanic/Latino adults with NAFLD/MASLD

Setting: Community health centers

At-isk population

A

Determinants

+ Knowledge/awareness
+ Attudes

Behaviors
+ Eatahealthy diet

+ Subjective norms
+ Perceived severity
+ Perceived susceplibility
+ Skills, self-efficacy

+ Outcome expectations
+ Overcoming barriers

+ Engage in physical activity
« Limitalcohol use

Health Outcomes

Short-term

Determinants
+ Attitudes

(Peers

« Attend and participate in sessions

+ Subjective norms
+ Outcome expectations
+ Overcoming barriers

« Provide social support
« Share ideas and experiences about
physical activity and dietary changes

+ Weight loss

+ Reduction in steatosis and/or
liver siffness

« Improved well-being and
general wellness

Long-term

+ Prevent the development of
cirrhosis and/or liver cancer

+ Reduced risk for
cardiovascular disease and

other extra-hepatic risks

associated with
K NAFLD/MASLD

~

Environmental change agents





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Adaptation using IM Adapt of an
evidence-based lifestyle
intervention to support the
management of
metabolic-dysfunction associated
steatotic liver disease among
Hispanic/Latino adults












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






