
https://doi.org/10.1177/15579883211063335

American Journal of Men’s Health
November-December 1–11
© The Author(s) 2021
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/15579883211063335
journals.sagepub.com/home/jmh

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons 
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, 

reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and 
Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Original Article

Introduction

Non-alcoholic fatty liver disease (NAFLD) is a metabolic 
disorder that has been identified as the most common form 
of chronic liver disease in the United States with an esti-
mated prevalence of 24.1% in the general population 
(Kallwitz et  al., 2015; Younossi, Anstee, et  al., 2018; 
Younossi et al., 2019; Younossi, Koenig, et al., 2016). The 
NAFLD spectrum progresses from benign buildup of fat in 
the liver to severe liver tissue inflammation and damage 
(non-alcoholic steatohepatitis [NASH]) to liver cirrhosis 
(Byrne & Targher, 2015; Chalasani et al., 2018). NASH is 
currently the second most common cause of hepatocellular 
carcinoma (liver cancer) in the United States across all 
populations (Charlton et al., 2011; Fazel et al., 2016). As 
with many other chronic diseases, obesity status is a crucial 

contributor to NAFLD, and refined carbohydrate con-
sumption and physical inactivity have been highlighted as 
prime risk factors (Byrne & Targher, 2015; Rich et  al., 
2018; Younossi, Anstee, et  al., 2018). Given the rising 
trends of obesity in the United States, it is expected that 
NAFLD will become the leading cause of liver-related 
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morbidity and mortality in the United States by the year 
2030 (Estes et  al., 2018; Marcellin & Kutala, 2018). 
Currently, the annual economic burden in the United States 
of direct medical costs related to NAFLD is estimated to be 
about $103 billion (Kallwitz et al., 2009; Younossi, Blissett, 
et al., 2016).

Hispanic and Latino individuals, who currently com-
prise about 17.8% of the U.S. population and possess the 
highest rates of obesity (Daviglus et al., 2014), have dem-
onstrated to also have a high prevalence of NAFLD 
(Kallwitz et al., 2009; Rich et al., 2018; Williams et al., 
2011). Mexican-origin men in particular exhibit the high-
est NAFLD rates of any U.S.-based racial/ethnic group 
(Agbim et al., 2019; Akinkugbe et al., 2018; Fleischman 
et  al., 2014; Lazo et  al., 2015; Weston et  al., 2005; 
Williams et al., 2011) with an estimated incidence rate of 
29.6% versus 20.5% for non-Hispanic White men and 
16.3% for non-Hispanic Black men (Lazo et  al., 2013, 
2015). Among Hispanic and Latino subgroups (Cuban, 
Puerto Rican, Dominican, and South and Central 
Americans), men of Mexican origin have among the 
highest suspected prevalence of NAFLD based on ele-
vated aminotransferase levels (Fleischman et  al., 2014; 
Kallwitz et al., 2015). Among older Mexican-origin men 
in the United States, liver cancer ranks as the second lead-
ing cause of death (American Cancer Society, 2018; Le 
et  al., 2017; Paik et  al., 2019; Venepalli et  al., 2017; 
Younossi et al., 2015).

Given the heavy burden of NAFLD among people of 
Hispanic decent more generally and Mexican-origin men 
in particular, it is critical to implement strategies to reduce 
NAFLD risk in this population. Modifiable factors such 
as healthy eating and increased physical activity have 
been previously identified as the areas of priority for 
interventions focused on NAFLD given their potential to 
slow and even reverse early stages of the disease (Agbim 
et  al., 2019; Younossi, Loomba, et  al., 2018). Lifestyle 
interventions focused on weight loss, including changes 
in diet and physical activity, for Hispanic men are reported 
to be feasible and effective when they are appropriately 
tailored for gender and culture (Garcia et  al., 2019). 
However, there are currently no qualitative studies that 
address how Mexican-origin men understand NAFLD 
and its associated health risks that could inform the devel-
opment of NAFLD-specific prevention and intervention 
strategies targeted at this extremely high-risk population.

This article aims to assess Mexican men’s knowledge 
related to NAFLD, the cultural and gender factors they 
believe impact their NAFLD risk, and their interest in 
risk reduction. This article is based on qualitative semi-
structured interviews among a subsample of Mexican-
origin men who participated in a cross-sectional 
population study in Southern Arizona. We posit that the 
promotion of culturally tailored NAFLD interventions 

could have an important impact on the reduction of 
NAFLD among Mexican-origin men in the United States.

Materials and Methods

Participants and Setting

Participants were recruited from a cross-sectional popu-
lation study designed to identify the prevalence of 
NAFLD in a community-based sample of Mexican-origin 
adults in Southern Arizona from May 2019 to March 
2020. Briefly, during the recruitment and informed con-
sent process, participants obtained basic information on 
NAFLD risk factors and the implications of developing 
and living with NAFLD. Participants then completed 
questionnaires related to demographics and personal 
health information in their preferred language (English or 
Spanish), completed anthropometric measurements, pro-
vided a cheek swap for DNA collection, and completed 
transient elastography (FibroScan®) as part of a clinical 
visit. The first author (E.A.V.) of this article was respon-
sible for obtaining written informed consent and per-
formed clinical visits of all male participants in this 
cross-sectional study. This ensured gender and cultural 
appropriateness and strengthened the trusting relation-
ships between research staff and participants. After the 
clinical visit, participants were contacted via telephone to 
conduct two weekdays and one weekend 24-hr dietary 
recall administrated by University of Arizona Cancer 
Center’s Behavioral Measurement and Interventions 
Shared Resource (BMISR). All research activities were 
approved by the University of Arizona Institutional 
Review Board (#190238078).

Qualitative interviews were conducted among a sub-
population of participants who successfully completed all 
activities of the cross-sectional population study. The 
purpose of the qualitative arm of this study was to engage 
more deeply with participants surrounding their experi-
ences of study participation with the intent to draw con-
clusions that could be applied to the development of 
culturally congruent NAFLD prevention and intervention 
programs.

Eligibility criteria for qualitative participants included 
that they (a) speak Spanish; (b) identified as having 
NAFLD, according to their FibroScan® continuous 
attenuation parameter (CAP) scores (≥280 dB/m) (Karlas 
et  al., 2017); and (c) self-identify as first-generation 
Mexican immigrants according to results of the 
Acculturation Rating Scale for Mexican Americans II 
(ARSMA II) (Cuellar et al., 1995). Participants received 
an explanation about the qualitative interviews during 
their clinical assessment visit and provided written con-
sent to be contacted if they met eligibility criteria for 
these interviews. A total of 104 men completed all 
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study-related activities for the cross-sectional study. 
From this sample, 27 eligible men were contacted on a 
rolling basis starting September 2019 to determine their 
interest in completing the interview. Participants com-
pleted interviews over a time frame of 1 week up to 3 
months after the completion of their dietary recalls. Due 
to the onset of the COVID-19 pandemic, a total of 11 
interviews were conducted before the close of data gath-
ering in early March 2020. While the resulting sample 
size was slightly smaller than anticipated, research has 
identified that a sample size of 12 or even smaller can be 
sufficient in cases where the conversations are in-depth 
and where the sample population is homogeneous, as was 
the case in this study (Boddy, 2016). Figure 1 provides a 
visualization of a participant flowchart for men who com-
pleted interviews that serve as the basis for the present 
qualitative assessments.

Data Collection

Individual in-depth interviews were conducted in Spanish 
with 11 Mexican-origin men using a semi-structured 
interview guide (Supplemental Material). These inter-
views were scheduled according to participants’ preferred 
days/times and conducted by the first author (E.A.V.) 
who identifies as a bilingual Mexican-origin male. 
Interview sessions lasted approximately 60 min, and par-
ticipants were compensated US$25 for their time. All 
interviews took place in a private room at the University 
of Arizona’s Collaboratory for Metabolic Disease 
Prevention and Treatment.

Data Analysis

Interviews were audio-recorded and transcribed in their 
original language to facilitate data interpretation. The 
first and second author (R.M.C.) conducted data analysis 
using a directed thematic analysis approach in which they 
identified thematic patterns from the interview data. 
Coders developed a primary codebook where broad 
themes from the used moderator guide were included as 
major categories. Coding procedures also included a con-
stant comparison methodology where arising themes in 
the data were discussed by the coders and added to the 
codebook when appropriate. During this process, coders 
observed that data saturation had been reached as rele-
vant conceptual categories emerged (Dworkin, 2012). 
Collapsed data highlighted the following broad themes: 
(a) limited knowledge related to NAFLD health risk, (b) 
cultural and gender influences on NAFLD risk, (c) high 
interest in NAFLD risk reduction, and (d) recommenda-
tions for an NAFLD-specific intervention. Selected 
quotes include participants’ age and an alias name for 
participant confidentiality purposes. The coders utilized 
NVivo 12 (QSR International) software to facilitate and 
conduct data management and analysis.

Results

Participant demographic characteristics (n = 11) of this 
foreign-born sample are reported in Table 1. The sample’s 
mean age was 46.3 ± 9.5 years, ranging from 30 to 61 
years of age, and the mean weight and body mass index 

Figure 1.  Participant Flowchart for Qualitative Assessments.
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(BMI) were 102.8 ± 12.7 kg and 33.3 ± 3.2 kg/m², 
respectively. Five participants (45.5%) reported a yearly 
family income of <US$29,999 and eight (72.7%) 
reported attaining a high school education or less. Only 
five (45.5%) participants reported having access to a pri-
mary care provider and six (54.5%) reported having 
health insurance coverage. Five men (45.5%) reported 
being hypertensive and only one (9.1%) participant 
reported being diabetic.

Qualitative Analysis Results

The preliminary results presented in this article highlight 
the following themes: (a) limited knowledge related to 
NAFLD health risk, (b) cultural and gender influences on 
NAFLD risk, (c) high interest in NAFLD risk reduction, 
and (d) recommendations for an NAFLD-specific inter-
vention. The following segments present these results 
with selected participant quotes to facilitate interpretation 
of these findings.

Limited Knowledge Related to NAFLD Health 
Risk

It was a common experience for study participants to 
have learned about NAFLD for the first time during 
recruitment and study consent process for the cross-sec-
tional study. Eight men of this subsample expressed a 
lack of knowledge of NAFLD before their participation. 
Pedro, a 58-year-old participant, stated, “First of all I did 
not know anything before this [the cross-sectional study], 
anything. I did not know what NAFLD was. Nothing, 

nothing, nothing.” In addition, a small number of men  
(n = 3) had basic and limited knowledge about NAFLD 
that was introduced to them through family and friends. 
Overall, participants had an incomplete understanding of 
the disease, its implications for overall health status, and 
NAFLD’s heavy impact on the Mexican-origin commu-
nity. Subsequently, slightly more than half (n = 6) 
reported that participation in the cross-sectional study 
increased their knowledge and awareness of the disease.

Those who stated having prestudy knowledge about 
NAFLD had generally acquired that information from 
family members and internet sites and mostly lacked in-
depth or specific knowledge. When asked whether he 
knew what NAFLD was before this cross-sectional study, 
Elias (age 61) answered, “In a way, I already knew about 
it. My mother is a caregiver so all the time ‘como cuchillo 
de palo’ [meaning through constant repetition], advising 
us about our diet.” Others, like Fernando (age 44), had 
received information from sources outside the family. He 
said, “Well . . . on the internet, it talks about fatty liver, it 
talks about some other diseases such as hepatitis, but I 
don’t know if fatty liver is the same as hepatitis or if it is 
something different.” Even in cases where participants 
had family history of fatty liver (n = 4), men lacked spe-
cific knowledge and awareness of the disease. Pedro (age 
58) shared, “. . . I believe that a brother of mine died of 
that [NAFLD] because the doctors told him, but he did 
not believe it.”

Even among this small sample of Mexican-origin 
men, there was a wide variety of perceptions of possible 
risk factors for NAFLD, although most study participants 
expressed low levels of knowledge related to risk factors. 

Table 1.  Participant Characteristics of Spanish-Speaking Mexican-Origin Men.

Characteristics n/median %/range

Age (years) 46.3 ± 9.5 (30–61)
Weight (kg) 102.8 ± 12.7 (83.6–125.8)
Body Mass Index (kg/m2) 33.3 ± 3.2 (25.5–38.2)
Educational level
  % Grades 1–8 1 9.1%
  % Attended some high school 2 18.2%
  % �Graduated high school/General 

Education Development (GED)
5 45.5%

  % Some college/Bachelor’s degree 0 0%
  % Graduate degree or higher 3 27.2%
Income
  % <UD$29,999 5 45.5%
  % US$30,000–US$59,999 4 36.3%
  % >US$$60,000 2 18.2%
Others
  Access to a primary care provider 5 45.5%
  Health Insurance 6 54.5%
  Hypertension 5 45.5%
  Diabetes 1 9.1%
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When referring to factors that would put someone at a 
higher risk of developing NAFLD, David, a 42-year-old 
participant, stated, “I have no idea to be honest. I do not 
know if it is due to my diet or if it is through genetics, I 
have no clue.” Of note, although the moderator guide did 
not include questions related to alcohol consumption nor 
did the cross-sectional study beyond screening for con-
sumption to assess NAFLD, some men assumed that 
alcohol was still a primary risk factor, which largely 
stemmed from having family members or friends who 
had suffered from cirrhosis. Jesus (age 51) described,

I had previously heard about [liver disease] from my family 
members who said that they had experienced some 
repercussions. But most of those who suffered from those 
types of symptoms were specifically in the case of alcohol. 
So, from alcohol, drugs, and this is what I think carries some 
repercussions that in one way or another caught up with 
them and affected them.

A minority of men correctly identified that NAFLD 
could afflict individuals who are not overweight or heavy 
drinkers, a notion that was acquired after their participa-
tion in the cross-sectional study. Josue, a 37-year-old 
male, shared, “Yeah, well, this disease basically does not 
depend much on your physical composition. Honestly, I 
used to think that this only happened on people who 
drank . . . or to chubby people.” The role of NAFLD as a 
risk factor for other chronic and metabolic disorders was 
also mentioned by six (n = 6) participants. As Pedro (age 
58) concluded, “. . . other diseases could be avoided, 
other diseases that come with fatty liver that can be pre-
vented. With this we can prevent it before it turns into 
something more serious. Many, many diseases can be 
prevented.” Only one sample participant (1/11) reported 
substantial knowledge of NAFLD risk factors that he 
acquired from college acquaintances: “Well, it has to do 
with the intake of greasy foods and sugar excess while its 
risk is magnified in people with obesity and overweight. 
It can also be promoted by genetic agents” (Luis, age 30).

Cultural and Gender Influences on NAFLD 
Risk

Participants shared several ideas about how their Mexican 
culture affected health in the areas of nutrition, family 
and gender dynamics, and attitudes toward self-care and 
medical care and medications. These factors may serve to 
both increase and, in some cases, mitigate risks for devel-
oping and managing NAFLD.

Most men (n = 10) considered the traditional Mexican 
diet to be healthier than the conventional American regi-
men because it incorporates more fresh vegetables and 
salads in meals. Participants also concluded that the 

conventional American diet tended to include more fats 
and fast foods compared with Mexican diets, which was 
tied to the fact that Mexicans generally prefer to cook and 
eat at home. Therefore, consuming and adopting a 
Westernized diet was linked by participants as a risk fac-
tor to being unhealthy. For example, José (age 45) stated,

Well, I think that the majority [of Americans] eat a lot of 
food on the street while we, well it [our food] is made at 
home. It seems to me that it is healthier to eat at home than 
someone who says they eat out.

Several men said that the quality and selection of 
ingredients, cooking practices, and portion sizes were 
also important indicators of the nutritional status of a 
meal. In some cases, participants determined that 
Mexicans had a health advantage in these areas. For 
example, David (age 42) said,

I think that Hispanic food is healthier because it has way 
fresher vegetables and the way to prepare it. Also, for 
example, what Hispanics do is, and I do not know if 
Americans do, but we have a lot of vegetable soups and in 
vegetable soup is where all the vitamins go. Another thing is 
the type of seasoning that is used is rather more natural, it 
does not come with so many chemicals, salts and with so 
many things like that.

In other instances, participants (n = 6) recognized that 
certain elements of Mexican cultural eating habits—par-
ticularly large portion sizes—were potentially harmful to 
health and therefore to NAFLD risk reduction. As 
Fernando (age 44) described,

We Mexicans eat our food and I think that the problem is in 
the portion sizes, in the quantity, because that is what we do, 
but I don’t know if it is because we like to eat well or because 
we eat a lot, I don’t know.

A few participants (n = 3) tied this lack of portion control 
to the demands of their physical labor, restricted time dur-
ing the workday, and the unique needs of men for eating 
more. For example, Jose (age 45) shared, “I think that 
men should eat a little more than women because women 
are mostly at the house, or I don’t know. But you do exer-
cise more [as a man] at work and all that.”

Participants in this sample of Mexican-origin men also 
identified individual and social barriers to healthy behav-
iors commonly associated with cultural and gender 
norms. Pedro (age 58) emphasized,

Many times [spouses] want to be accommodating, and they 
give us like five tortillas. They think they are helping us, but 
they are not helping us. You have to cut the amount a little, 
just one, because nobody is going to help you more than 
yourself.
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Fernando (age 44) also noted, “I think that if I want to 
take care of myself with a meal that truly only benefits 
me, and only me, then I would need to make my food 
separately.” These cultural and gender dynamics were 
recognized by some participants as barriers to the adop-
tion of healthier behaviors and weight management.

Some men noted culturally informed attitudes toward 
health care use and self-care that could influence how 
they would respond to NAFLD or other health risks. 
Some of the men reported uneasiness about taking medi-
cations and visiting the doctor. This concept is crucial 
when intending to reduce barriers to early screening and 
detection of NAFLD. For instance, Elias (age 61) visited 
his primary care physician in Mexico after the cross-sec-
tional study visit and stated his preference for adopting a 
healthier lifestyle over taking medical treatment:

The doctor told me I had two options. He tells me, “I think 
you can have a lab treatment, or you can get on a diet.” I told 
him, “You know, I prefer to go on a diet, I don’t need the 
medicine.”

Fernando (age 44) also recognized his preference for pre-
ventive measures that would spare him the need for medi-
cal interventions down the line:

If it is about risk, and if there is risk for me to develop it 
[NAFLD] or if it would affect my health and I need to go to 
the emergency room or something, if I will get to that, then I 
prefer to take better care of my health now.

Over half the sample (n = 7) highlighted the impor-
tance of caring for their bodies by improving their eating 
habits, increasing physical activity, and maintaining other 
healthy behaviors to reduce NAFLD risk and thereby 
avoid the future need for health care. Rafael, a divorced 
53-year-old man, highlighted self-care as a crucial com-
ponent of being healthy:

. . . you must be proactive with your organism. There are 
people who do not care or have someone. I have already lost 
everything. I am alone right now, so I must take care of 
myself. And you know, if I don’t take care of myself, who is 
going to take care of me?

Elias (age 61) also shared how important it is for him and 
his partner to improve their eating patterns due to the dif-
ferent comorbidities that they have:

My wife, what does she not have? She has diabetes, high 
blood pressure, suffers from arthritis so constantly I tell her, 
“We have to take care of each other, you because of all the 
things you have and I because of what little I have.” So, I 
keep telling her that we have to take better care of what we 
eat.

High Interest in NAFLD Risk Reduction

Participants expressed high levels of interest in reducing 
their overall risk of NAFLD. Here, we explore the 
changes that study participants were making as a result of 
participation in the cross-sectional study and their moti-
vators for adopting healthier behaviors.

According to self-reported statements collected during 
the interviews, all sample participants (n = 11) incorpo-
rated changes to dietary habits and almost half (n = 5) 
increased their physical activity levels in response to 
study participation. Participants shared that obtaining 
new information during the cross-sectional study inspired 
them to adopt healthier behaviors moving forward, such 
as eating better quality foods and engaging in more lei-
sure time physical activity. About one third of the men (n 
= 4) sought out help from other health care providers 
after participating in the cross-sectional study due to feel-
ing concerned about their health status.

Several participants indicated that participating in the 
study and obtaining the free FibroScan® allowed them to 
consciously improve the way they perceive their health 
by changing their eating routine and limiting certain 
major food groups like fats, added sugars, and red meat 
consumption. One participant said, “I can’t correct the 
past, but when you gave me those results. . . believe me, 
my diet has changed, and I went to get treated.” (Josue, 
age 37). Another man shared that his participation in the 
study resulted in him changing his dietary behaviors and 
taking action to consult with his doctor regarding his 
long-term cholesterol issues. His doctor responded with 
surprise:

. . . he said, “what are you doing?” he says, “your cholesterol 
is in the best shape. . . Your cholesterol and your glucose 
status are exceptional. Your bad cholesterol,” he says, “is in 
a normal range, different from and much lower than what 
you previously had.” (Jesus, age 51)

Three participants reported having achieved signifi-
cant weight loss from the time of their initial visit in the 
cross-sectional study to the time they participated in the 
interview (between September 2019 and March 2020). 
For instance, Jesus (age 51) shared,

I realized that I had to change many areas, in the way I eat 
and in my sedentary habits. And then I started following 
through and thank God I’m seeing that there have been 
results. Right now, I went and weighed myself and I think I 
already have lost almost 26 pounds.

Another participant said, “I am working and I am seeing 
results. But like I told you, I lost like 35, 30, 35 pounds. I 
used to weigh 245, right now I am around 200, about 
210” (Pedro, age 58). This finding indicates that an early 
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detection and screening of NAFLD and education might 
be a viable element to consider in the development of 
NAFLD risk reduction strategies for Mexican-origin 
communities.

Regarding motivations for change, many participants 
(n = 7) indicated that their family and loved ones were 
their primary inspirations for engaging in healthier behav-
iors related to NAFLD risk reduction. Josue emphasized 
the importance of being there for his children in the 
long-term:

Maybe I am very extreme because when you see something 
is failing, all my attention goes there. Why? Because I want 
to live a little longer for my children. I want to be there when 
they get married, when they leave for college—not in that 
order right?—but I do want to be there for them. So, I do 
want to take care of myself.” (Josue, age 37)

Meanwhile, Hector (age 51) stated,

. . . “it doesn’t matter that much to me if I die,” the Mexican 
says. “So what?” Right? “That is what I was born for.” But 
if someone tells me, if we change the strategy and they tell 
me: “Look, if you die, your son will need you.” That is how 
they open your eyes a little more. “Yes, it is true.” So that’s 
where I am going to become aware. It is not so much what 
affects me, but what affects my family. I love my family very 
much, that’s why I’m saying for me, I would love for the 
family to be involved [in a program/intervention], because 
there is a total change, right? The Mexican always thinks “I 
don’t matter, my family matters.”

When men were asked specifically about their interest 
in participating in an NAFLD-specific intervention cen-
tered on weight loss and the promotion of healthy life-
style behaviors, all men (n = 11) expressed interest. For 
example, Josue (age 37) stated,

Of course, as I said if this information can help others, we 
can save I don’t know how many lives or prevent diseases. 
Let’s say, increase the life span of Latinos or even the 
Anglos. I don’t know . . . That way we can spend a little 
more time with our children.

Similarly, all 11 study participants stated being interested 
in attending cooking classes designed to improve nutri-
tional intake and promote weight loss. David (age 42) 
said,

Yes, I would like that for my health . . . if you or your 
assistants could teach me how to eat well, healthy, I would 
be willing to, honestly. Because I do lack a little of knowledge 
in that area, and I have many, I have many, many doubts . . . 
if you could help me, it would be the best thing that happened 
to me.

Elias (age 61) explained,

I think [healthy eating] is important for our lives. Because 
we can avoid many things, like diseases. I come back to the 
same point, if we share, if we can share with more Mexican 
Latinos and we can share with them a way to educate 
ourselves [about how to prepare] our meals, that’s it, we can 
avoid a lot of diseases.

Recommendations for NAFLD-Specific 
Interventions

In this final section, we present what the participants seek 
to gain from future NAFLD-specific interventions and 
their guidance on components that they would like to see 
in such interventions.

When asked about their preferences for how interven-
tions should be organized and oriented, participants (n = 
11) stated an interest in involving the whole family in 
intervention approaches to generate a more holistic 
impact on the family unit. These responses reflected cul-
tural and gender norms such as familismo that encour-
aged them to prefer more family-oriented approaches. 
Hector (age 51) responded the following after being 
asked about familial involvement: “Well, I think it would 
be more beneficial if it could be with my partner, the fam-
ily, right? Involving the family because it is a change for 
everyone.” Luis (age 30) also emphasized on familial 
involvement due to the significance of social and cultural 
environments within Mexican homes when he shared, 
“Yes, because there are some obesogenic factors that 
have to do with our family environment.”

In addition, most of the men (n = 8) expressed that 
they believed the intervention should be tailored specifi-
cally to a Mexican-origin audience and reflect relevant 
cultural, social, and gender norms. Rafael (age 53) pro-
vided a detailed explanation when describing the dynam-
ics of implementing healthy behaviors as someone 
coming from Mexico to the United States:

It is a very serious problem [to adopt a healthy lifestyle] 
because the Mexican lifestyle here [in the U.S.] is not the 
same thing as over there [in Mexico]. There is no time, no 
time. We don’t rest well, we don’t balance [foods] well, and 
the information on, “oh you should you eat this or that,” does 
not work because they don’t tell people why.

Fernando (age 44) also described the importance of food 
culture in the Mexican household when sharing his per-
ceptions on why participating in an intervention for 
Mexican-origin adults would help him with improving 
his eating behaviors,

` the things that we, our people “nuestra raza” has is the habit 
of, if you’re going to eat, you’re going to eat and go hard at 
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it! And often it’s not good because you eat more than your 
body needs. So that is what I think our biggest problem is.

In terms of recruitment, some men noted that reaching 
male participants would pose an additional challenge. For 
example, Elias (age 61) stated, “. . .men need a lot of time 
investment. Women do not need as much. Women are a 
little more adventurous than men.” Meanwhile, Luis (age 
30) said,

Yeah, the subject of health is going to matter more to men 
than the aesthetic aspect. He has less social pressure than 
women, who have much more social pressure, especially in 
the north [of Mexico], northern women are much more 
socially pressured to be thin.

Discussion

Studies centered on Mexican-origin individuals related to 
NAFLD are scarce. At the same time, obesity and type 2 
diabetes trends continue on the rise (National Center for 
Health Statistics, 2016; Rodríguez & Campbell, 2017), 
positioning this population at an even more elevated risk 
of NAFLD (Agbim et  al., 2019; Daviglus et  al., 2014; 
Lazo et al., 2015). This analysis explored concepts related 
to Mexican-origin men’s knowledge and information 
about NAFLD, their cultural perspectives, and interest in 
taking action to reduce NAFLD risk following by recom-
mendations toward future interventions. Findings evi-
denced low levels of knowledge and awareness of 
NAFLD in this high-risk community-based sample of 
Mexican-origin men. Less than one third of the inter-
viewed participants demonstrated even a limited under-
standing of NAFLD or liver disease, and what information 
they did have come from informal sources including fam-
ily, friends, and internet searches. Similar results were 
reported in Mexican-origin women as part of a sequential 
analysis from this same cross-sectional study (Morrill 
et al., 2021). Most participants were also unable to iden-
tify common risk factors for NAFLD and shared a com-
mon misperception regarding alcohol consumption as 
being the prime risk factor for all liver disease, a finding 
supported by previous work with Mexican adults in the 
United States and in Mexico (Flores et al., 2012, 2018).

Mexican-origin culture emerged as an important com-
ponent of men’s perceived risk of NAFLD. Participants 
shared different concepts in how being of Mexican decent 
may both increase and lessen their risk of developing and 
managing NAFLD. Almost all men agreed to their dietary 
regimen being healthier than the conventional Western 
diet due to the quality and selection of ingredients and 
cooking practices performed predominantly by their 
domestic partners. Indicators of acculturation such as fre-
quent “eating out” or adopting high calorie dense diets 

were deemed as damaging for overall health status. 
However, men also described large portion sizes, family 
eating pressures, norms of masculinity, and demands of 
strenuous work routines to be impediments to healthy 
lifestyle choices for traditional Mexican households. 
Previous studies centered in Hispanic males and their 
perceptions related to healthy behaviors encountered 
similar socioenvironmental barriers (Garcia et al., 2017; 
Larsen et al., 2014; Valdez et al., 2019). Some of the men 
also expressed their lack of routine and preventive health 
screening procedures unless they experienced some sort 
of medical emergency. Interestingly, NAFLD was identi-
fied by participants as a risk factor for other chronic dis-
eases. This could open the pathway for health 
communication strategies centered for NAFLD preven-
tion that could motivate behavior changes for other health 
outcomes.

A pervasive finding from this study was the men’s 
high level of interest in mitigating their NAFLD risk. 
Participants were motivated about taking care of their 
physical health by adopting healthier eating patterns and 
increases in leisure physical activity to improve their 
health and reduce their risk of developing NAFLD and 
other chronic diseases. In fact, all interviewed partici-
pants reported the incorporation of changes in dietary 
habits due to the brief delivery of health information pro-
vided during their participation in the cross-sectional 
study. Participants’ main motivation to engage in health-
ier behaviors derived from their family, loved ones, and 
particularly their children—a known embedded concept 
in Mexican culture (Ahluwalia et al., 1999). All men also 
shared being interested in taking part in an NAFLD-
specific intervention that would primarily focus on 
weight loss and the promotion of healthy lifestyle behav-
iors. What is more, despite reticence to engage with med-
ical services, after learning about their high steatosis 
scores, a subsample of participants consulted further 
medical assistance as a concern about their liver health 
status arose after receiving the FibroScan®.

Another notable theme was the appeal of the entire 
family unit to partake in this intervention to produce a 
larger impact among all home members. Mexican-origin 
men appear to be more likely to participate in prospective 
studies that would help them reduce their risk of NAFLD 
via weight management and improving dietary compo-
nents if involvement from their support system at home is 
incorporated within the model of a culturally appropriate 
intervention. The promotion and awareness of liver health 
and the adoption of healthy lifestyle choices appear to 
collectively be a feasible avenue to address the burden of 
NAFLD in Mexican-origin adults. Strategies targeting 
familial involvement in Hispanic men engaging in healthy 
behaviors have demonstrated to be promising in terms of 
recruitment, and for partaking in future programs or 
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interventions (Ahluwalia et al., 1999; Garcia et al., 2017; 
Valdez et al., 2017).

Given the scarcity of research on this topic and the 
heavy burden of NAFLD among Mexican-origin men 
(Agbim et al., 2019; Akinkugbe et al., 2018; Fleischman 
et al., 2014; Lazo et al., 2015; Rich et al., 2018; Williams 
et al., 2011), the literature suggests a clear need for more 
research exploring the disproportionate effects of liver 
disease and risk reduction factors among Mexican-origin 
men (Flores et  al., 2012, 2018). Future programs and 
interventions should acknowledge and capture cultural 
components in their models to promote a more practical 
adoption of healthy behaviors and utilization of health 
care services by underserved populations. Non-invasive 
procedures such as transient elastography are reliable 
screening options that should be available to these popu-
lations as a routine preventive measure for chronic liver 
disease (Kanwal et al., 2021).

Strengths and Limitations

The main strength of this study includes the participation 
of a hard-to-reach and high-risk population for NAFLD. 
In addition, the approach of having a male bilingual/
bicultural staff member responsible for research activities 
increased the cultural congruency of these interviews. 
The study also had some limitations. For instance, mea-
suring participants’ response to the cross-sectional study 
was hindered by the variations in time elapsed between 
completing their clinic visit and participating in the semi-
structured interview. These variations presented differ-
ences in participants’ levels of effort to implement 
lifestyle changes or to follow-up with a health care pro-
vider following study participation. Similarly, the onset 
of the COVID-19 pandemic limited the number of par-
ticipants for these qualitative assessments. However, as 
previously mentioned, data saturation was reached. 
Finally, the fact that health information related to liver 
disease was provided to participants during recruitment 
and the informed consent processes challenged our abil-
ity to discern their exact levels of knowledge related to 
NAFLD prior to study participation.

Conclusion

This qualitative study broadens our understanding of 
NAFLD-related knowledge and attitudes within a highly 
understudied and at-risk population of foreign-born 
Mexican men in the United States. Further research 
should be focused on recognizing and understanding the 
opinions and views of Mexican-origin men as these may 
contribute to informing best practices for educating and 
alerting this population about the potential conse-
quences of living with chronic liver disease. In addition, 

lifestyle and weight loss interventions centered on cul-
tural norms and families could enhance participation  
in clinical research in this area for this high-risk 
population.

Acknowledgments

The authors acknowledge salary support by the University of 
Arizona Health Sciences Center for Border Health Disparities 
for R.M.C. We also would like to acknowledge our clinical 
partner, Arizona Liver Health, for providing space for our clini-
cal study visits and for conducting all liver FibroScans® as well 
as the University of Arizona Collaboratory for Metabolic 
Disease Prevention and Treatment for the space to complete the 
semi-structured interviews.

Author Contributions

E.A.V., R.M.C., and D.O.G. were involved in conceptualiza-
tion; E.A.V. and R.M.C. were involved in formal analysis; 
D.O.G. was involved in funding acquisition; D.O.G. was 
involved in investigation; D.O.G. was involved in supervision; 
E.A.V. was involved in writing—original draft; E.A.V., R.M.C., 
and D.O.G. were involved in writing—review and editing. All 
authors have read and agreed to the published version of the 
manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this arti-
cle: This work was supported by the American Cancer Society 
(Institutional Cancer Research Grant number IRG-16-124-37), 
the National Institute on Minority Health and Health Disparities 
under award number K01MD014761 (Garcia), and the 
University of Arizona Health Sciences Center for Border Health 
Disparities.

Ethics Approval

All study procedures were approved by the University of 
Arizona Institutional Review Board (IRB #1902380787).

Informed Consent Statement

Written informed consent was obtained from all participants 
involved in the study.

ORCID iD

David O. Garcia  https://orcid.org/0000-0001-6669-9457

Data Availability Statement

The data presented in this study are available on request from 
the corresponding author.

https://orcid.org/0000-0001-6669-9457


10	 American Journal of Men’s Health ﻿

Supplemental Material

Supplemental material for this article is available online.

References

Agbim, U., Carr, R. M., Pickett-Blakely, O., & Dagogo-Jack, 
S. (2019). Ethnic disparities in adiposity: Focus on non-
alcoholic fatty liver disease, visceral, and generalized obe-
sity. Current Obesity Reports, 8(3), 243–254. https://doi.
org/10.1007/s13679-019-00349-x

Ahluwalia, J., Baranowski, T., Braithwaite, R., & Resnicow, K. 
(1999). Cultural sensitivity in public health: Defined and 
demystified. Ethnicity & Disease, 9, 10–21.

Akinkugbe, A. A., Barritt, A. S., Cai, J., Offenbacher, S., 
Thyagarajan, B., Khambaty, T., Singer, R., Kallwitz, 
E., Heiss, G., & Slade, G. D. (2018). Periodontitis and 
prevalence of elevated aminotransferases in the Hispanic 
Community Health Study/Study of Latinos. Journal of 
Periodontology, 89(8), 949–958. https://doi.org/10.1002/
JPER.17-0579

American Cancer Society. (2018). Cancer facts & figures for 
Hispanic/Latinos 2018-2020. https://www.cancer.org/con-
tent/dam/cancer-org/research/cancer-facts-and-statistics/
cancer-facts-and-figures-for-hispanics-and-latinos/cancer-
facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf

Boddy, C. R. (2016). Sample size for qualitative research. 
Qualitative Market Research, 19(4), 426–432.

Byrne, C. D., & Targher, G. (2015). NAFLD: A multisystem 
disease. Journal of Hepatology, 62(Suppl. 1), S47–S64. 
https://doi.org/10.1016/j.jhep.2014.12.012

Chalasani, N., Younossi, Z., Lavine, J. E., Charlton, M., Cusi, 
K., Rinella, M., Harrison, S. A., Brunt, E. M., & Sanyal, A. J. 
(2018). The diagnosis and management of nonalcoholic 
fatty liver disease: Practice guidance from the American 
Association for the Study of Liver Diseases. Hepatology, 
67(1), 328–357.

Charlton, M. R., Burns, J. M., Pedersen, R. A., Watt, K. D., 
Heimbach, J. K., & Dierkhising, R. A. (2011). Frequency 
and outcomes of liver transplantation for nonalcoholic ste-
atohepatitis in the United States. Gastroenterology, 141(4), 
1249–1253.

Cuellar, I., Arnold, B., & Maldonado, R. (1995). Acculturation 
rating scale for Mexican Americans-II: A revision of the 
original ARSMA scale. Hispanic Journal of Behavioral 
Sciences, 17(3), 275–304.

Daviglus, M. L., Pirzada, A., & Talavera, G. A. (2014). 
Cardiovascular disease risk factors in the Hispanic/
Latino population: Lessons from the Hispanic Community 
Health Study/Study of Latinos (HCHS/SOL). Progress 
in Cardiovascular Disease, 57(3), 230–236. https://doi.
org/10.1016/j.pcad.2014.07.006

Dworkin, S. L. (2012). Sample size policy for qualitative studies 
using in-depth interviews. Springer.

Estes, C., Razavi, H., Loomba, R., Younossi, Z., & Sanyal, A. 
J. (2018). Modeling the epidemic of nonalcoholic fatty 
liver disease demonstrates an exponential increase in bur-
den of disease. Hepatology, 67(1), 123–133. https://doi.
org/10.1002/hep.29466

Fazel, Y., Koenig, A. B., Sayiner, M., Goodman, Z. D., & 
Younossi, Z. M. (2016). Epidemiology and natural history 
of non-alcoholic fatty liver disease. Metabolism, 65(8), 
1017–1025. https://doi.org/10.1016/j.metabol.2016.01.012

Fleischman, M. W., Budoff, M., Zeb, I., Li, D., & Foster, T. 
(2014). NAFLD prevalence differs among hispanic sub-
groups: The Multi-Ethnic Study of Atherosclerosis. World 
Journal of Gastroenterology, 20(17), 4987–4993. https://
doi.org/10.3748/wjg.v20.i17.4987

Flores, Y. N., Lang, C. M., Salmeron, J., & Bastani, R. (2012). 
Risk factors for liver disease and associated knowledge and 
practices among Mexican adults in the US and Mexico. 
Journal of Community Health, 37(2), 403–411. https://doi.
org/10.1007/s10900-011-9457-4

Flores, Y. N., Zhang, Z. F., Bastani, R., Leng, M., Crespi, C. 
M., Ramirez-Palacios, P., Stevens, H., & Salmeron, J. 
(2018). Risk factors for liver disease among adults of 
Mexican descent in the United States and Mexico. World 
Journal of Gastroenterology, 24(37), 4281–4290. https://
doi.org/10.3748/wjg.v24.i37.4281

Garcia, D. O., Valdez, L. A., Aceves, B., Bell, M. L., Humphrey, 
K., Hingle, M., McEwen, M., & Hooker, S. P. (2019). A 
gender-and culturally sensitive weight loss intervention for 
Hispanic men: Results from the animo pilot randomized con-
trolled trial. Health Education & Behavior, 46(5), 763–772.

Garcia, D. O., Valdez, L. A., & Hooker, S. P. (2017). Hispanic 
male’s perspectives of health behaviors related to weight 
management. American Journal of Men’s Health, 11(5), 
1547–1559.

Kallwitz, E. R., Daviglus, M. L., Allison, M. A., Emory, K. 
T., Zhao, L., Kuniholm, M. H., Chen, J., Gouskova, N., 
Pirzada, A., Talavera, G. A., Youngblood, M. E., & Cotler, 
S. J. (2015). Prevalence of suspected nonalcoholic fatty 
liver disease in Hispanic/Latino individuals differs by heri-
tage. Clinical Gastroenterology and Hepatology, 13(3), 
569–576. https://doi.org/10.1016/j.cgh.2014.08.037

Kallwitz, E. R., Guzman, G., TenCate, V., Vitello, J., Layden-
Almer, J., Berkes, J., Patel, R., Layden, T. J., & Cotler, S. J. 
(2009). The histologic spectrum of liver disease in African-
American, non-Hispanic white, and Hispanic obesity sur-
gery patients. Official Journal of the American College of 
Gastroenterology, 104(1), 64–69.

Kanwal, F., Shubrook, J. H., Younossi, Z., Natarajan, Y., 
Bugianesi, E., Rinella, M. E., Harrison, S. A., Mantzoros, 
C., Pfotenhauer, K., & Klein, S. (2021). Preparing for the 
NASH epidemic: A call to action. Metabolism, 122, Article 
154822.

Karlas, T., Petroff, D., Sasso, M., Fan, J.-G., Mi, Y.-Q., de 
Lédinghen, V., Kumar, M., Lupsor-Platon, M., Han, K.-H., 
& Cardoso, A. C. (2017). Individual patient data meta-anal-
ysis of controlled attenuation parameter (CAP) technol-
ogy for assessing steatosis. Journal of Hepatology, 66(5), 
1022–1030.

Larsen, B., Dunsiger, S., Hartman, S., Nodora, J., Pekmezi, D., 
Marquez, B., Noble, M., Rojas, C., & Marcus, B. (2014). 
Activo: Assessing the feasibility of designing and imple-
menting a physical activity intervention for Latino men. 
International Journal of Men’s Health, 13(1), 60–71.

https://doi.org/10.1007/s13679-019-00349-x
https://doi.org/10.1007/s13679-019-00349-x
https://doi.org/10.1002/JPER.17-0579
https://doi.org/10.1002/JPER.17-0579
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://doi.org/10.1016/j.jhep.2014.12.012
https://doi.org/10.1016/j.pcad.2014.07.006
https://doi.org/10.1016/j.pcad.2014.07.006
https://doi.org/10.1002/hep.29466
https://doi.org/10.1002/hep.29466
https://doi.org/10.1016/j.metabol.2016.01.012
https://doi.org/10.3748/wjg.v20.i17.4987
https://doi.org/10.3748/wjg.v20.i17.4987
https://doi.org/10.1007/s10900-011-9457-4
https://doi.org/10.1007/s10900-011-9457-4
https://doi.org/10.3748/wjg.v24.i37.4281
https://doi.org/10.3748/wjg.v24.i37.4281
https://doi.org/10.1016/j.cgh.2014.08.037


Villavicencio et al.	 11

Lazo, M., Bilal, U., & Perez-Escamilla, R. (2015). Epidemiology 
of NAFLD and Type 2 diabetes: Health disparities among 
persons of hispanic origin. Current Diabetes Reports, 
15(12), Article 116. https://doi.org/10.1007/s11892-015-
0674-6

Lazo, M., Hernaez, R., Eberhardt, M. S., Bonekamp, S., Kamel, I., 
Guallar, E., Koteish, A., Brancati, F. L., & Clark, J. M. (2013). 
Prevalence of nonalcoholic fatty liver disease in the United 
States: The Third National Health and Nutrition Examination 
Survey, 1988-1994. American Journal of Epidemiology, 
178(1), 38–45. https://doi.org/10.1093/aje/kws448

Le, M. H., Devaki, P., Ha, N. B., Jun, D. W., Te, H. S., Cheung, 
R. C., & Nguyen, M. H. (2017). Prevalence of non-alcoholic 
fatty liver disease and risk factors for advanced fibrosis and 
mortality in the United States. PLOS ONE, 12(3), Article 
e0173499. https://doi.org/10.1371/journal.pone.0173499

Marcellin, P., & Kutala, B. K. (2018). Liver diseases: A major, 
neglected global public health problem requiring urgent 
actions and large-scale screening. Liver International, 
38(Suppl. 1), 2–6. https://doi.org/10.1111/liv.13682

Morrill, K., Crocker, R., Hingle, M., Thomson, C., & Garcia, D. 
(2021). Awareness, knowledge, and misperceptions related 
to nonalcoholic fatty liver disease in a community sam-
ple of Mexican-Origin women: A mixed methods study. 
Frontiers in Public Health, 9, Article 626428.

National Center for Health Statistics. (2016). Health, United 
States, 2015: With special feature on racial and ethnic 
health disparities.

Paik, J. M., Henry, L., De Avila, L., Younossi, E., Racila, A., 
& Younossi, Z. M. (2019). Mortality related to nonalco-
holic fatty liver disease is increasing in the United States. 
Hepatology Communications, 3(11), 1459–1471. https://
doi.org/10.1002/hep4.1419

Rich, N. E., Oji, S., Mufti, A. R., Browning, J. D., Parikh, 
N. D., Odewole, M., Mayo, H., & Singal, A. G. (2018). 
Racial and ethnic disparities in nonalcoholic fatty liver 
disease prevalence, severity, and outcomes in the United 
States: A systematic review and meta-analysis. Clinical 
Gastroenterology and Hepatology, 16(2), 198–210.e192.

Rodríguez, J. E., & Campbell, K. M. (2017). Racial and ethnic 
disparities in prevalence and care of patients with type 2 
diabetes. Clinical Diabetes, 35(1), 66–70.

Valdez, L. A., Amezquita, A., Hooker, S., & Garcia, D. (2017). 
Mexican-origin male perspectives of diet-related behaviors 
associated with weight management. International Journal 
of Obesity, 41(12), 1824–1830.

Valdez, L. A., Morrill, K. E., Griffith, D. M., Lindberg, N. M., 
Hooker, S. P., & Garcia, D. O. (2019). Mexican origin 
Hispanic men’s perspectives of physical activity–Related 
health behaviors. American Journal of Men’s Health, 
13(1), Article 1557988319834112.

Venepalli, N. K., Modayil, M. V., Berg, S. A., Nair, T. D., 
Parepally, M., Rajaram, P., Gaba, R. C., Bui, J. T., Huang, 

Y., & Cotler, S. J. (2017). Features of hepatocellular car-
cinoma in Hispanics differ from African Americans and 
non-Hispanic Whites. World Journal of Hepatology, 9(7), 
391–400.

Weston, S. R., Leyden, W., Murphy, R., Bass, N. M., Bell, B. 
P., Manos, M. M., & Terrault, N. A. (2005). Racial and 
ethnic distribution of nonalcoholic fatty liver in persons 
with newly diagnosed chronic liver disease. Hepatology, 
41(2), 372–379. https://doi.org/10.1002/hep.20554

Williams, C. D., Stengel, J., Asike, M. I., Torres, D. M., Shaw, 
J., Contreras, M., Landt, C. L., & Harrison, S. A. (2011). 
Prevalence of nonalcoholic fatty liver disease and nonal-
coholic steatohepatitis among a largely middle-aged popu-
lation utilizing ultrasound and liver biopsy: A prospective 
study. Gastroenterology, 140(1), 124–131. https://doi.
org/10.1053/j.gastro.2010.09.038

Younossi, Z., Anstee, Q. M., Marietti, M., Hardy, T., Henry, 
L., Eslam, M., George, J., & Bugianesi, E. (2018). Global 
burden of NAFLD and NASH: Trends, predictions, risk 
factors and prevention. Nature Reviews Gastroenterology 
& Hepatology, 15(1), 11–20.

Younossi, Z. M., Blissett, D., Blissett, R., Henry, L., Stepanova, 
M., Younossi, Y., Racila, A., Hunt, S., & Beckerman, R. 
(2016). The economic and clinical burden of nonalco-
holic fatty liver disease in the United States and Europe. 
Hepatology, 64(5), 1577–1586. https://doi.org/10.1002/
hep.28785

Younossi, Z. M., Koenig, A. B., Abdelatif, D., Fazel, Y., Henry, 
L., & Wymer, M. (2016). Global epidemiology of nonalco-
holic fatty liver disease-Meta-analytic assessment of preva-
lence, incidence, and outcomes. Hepatology, 64(1), 73–84. 
https://doi.org/10.1002/hep.28431

Younossi, Z. M., Loomba, R., Rinella, M. E., Bugianesi, E., 
Marchesini, G., Neuschwander-Tetri, B. A., Serfaty, 
L., Negro, F., Caldwell, S. H., Ratziu, V., Corey, K. E., 
Friedman, S. L., Abdelmalek, M. F., Harrison, S. A., 
Sanyal, A. J., Lavine, J. E., Mathurin, P., Charlton, M. R., 
Chalasani, N. P., Anstee, Q. M., Kowdley, K. V., George, 
J., Goodman, Z. D., & Lindor, K. (2018). Current and future 
therapeutic regimens for nonalcoholic fatty liver disease and 
nonalcoholic steatohepatitis. Hepatology, 68(1), 361–371. 
https://doi.org/10.1002/hep.29724

Younossi, Z. M., Marchesini, G., Pinto-Cortez, H., & Petta, S. 
(2019). Epidemiology of nonalcoholic fatty liver disease 
and nonalcoholic steatohepatitis: Implications for liver 
transplantation. Transplantation, 103(1), 22–27. https://
doi.org/10.1097/TP.0000000000002484

Younossi, Z. M., Otgonsuren, M., Henry, L., Venkatesan, C., 
Mishra, A., Erario, M., & Hunt, S. (2015). Association 
of nonalcoholic fatty liver disease (NAFLD) with hepa-
tocellular carcinoma (HCC) in the United States from 
2004 to 2009. Hepatology, 62(6), 1723–1730. https://doi.
org/10.1002/hep.28123

https://doi.org/10.1007/s11892-015-0674-6
https://doi.org/10.1007/s11892-015-0674-6
https://doi.org/10.1093/aje/kws448
https://doi.org/10.1371/journal.pone.0173499
https://doi.org/10.1111/liv.13682
https://doi.org/10.1002/hep4.1419
https://doi.org/10.1002/hep4.1419
https://doi.org/10.1002/hep.20554
https://doi.org/10.1053/j.gastro.2010.09.038
https://doi.org/10.1053/j.gastro.2010.09.038
https://doi.org/10.1002/hep.28785
https://doi.org/10.1002/hep.28785
https://doi.org/10.1002/hep.28431
https://doi.org/10.1002/hep.29724
https://doi.org/10.1097/TP.0000000000002484
https://doi.org/10.1097/TP.0000000000002484
https://doi.org/10.1002/hep.28123
https://doi.org/10.1002/hep.28123

