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Background. Currently, weight loss remains the main
management strategy for NAFLD, but the weight
loss intention and methods remain poorly charac-
terized.

Methods. We analysed data about the perception of
weight status, intention and methods to lose weight
amongst 3,822 persons with NAFLD (United States
Fatty Liver Index ≥ 30) from the National Health and
Nutrition Examination Survey, 2001-2014.

Results. Only 53.9% of people with NAFLD intended to
loseweight, 91.8%withperception of overweight and
8.2% with normal weight perception. Persons with
perception of overweight or overweight/obese status
were four times more likely to try to lose weight
(adjusted odds ratios 3.9 and 4.2, respectively, both
P < 0.0001). Younger age, women, higher educa-
tional level, Hispanic and blacks (versus whites)

were significant independent factors associated with
weight loss intention. Notably, ≤10% attended
weight loss programme. Metabolic equivalent of task
hours per week was significantly higher in whites
who exercised to lose weight (vs. no exercise,
P = 0.003) but not in other racial/ethnic groups.
Interestingly, calorie intake was similar between
those who dieted versus not (2056 vs. 1970 kcal/
day, P = 0.11). About 30% reported ≥ 10-lb weight
loss, with 50% higher odds of success for men but
there was no difference by race/ethnicity.

Conclusion. Overweight or obese perception was a key
driver in weight loss activities but was inconsistent
with actual weight status and varied by race/
ethnicity and other sociodemographic factors.
Weight loss programme is under-utilized and
should take in account of weight perception train-
ing and culturally appropriate approach.
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Abbreviations: BMI, body mass index; HCC, hepato-
cellular carcinoma; MET, metabolic equivalent of
task; NAFLD, nonalcoholic fatty liver disease;
NASH, nonalcoholic steatohepatitis; NHANES,
National Health and Nutrition Examination Sur-
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is a global
disease affecting about 24% of the world popula-
tion [1–3]. In the United States (U.S.), NAFLD
affects about 30% of the general population [4].
The prevalence of NAFLD and nonalcoholic steato-
hepatitis (NASH) is much higher amongst over-
weight and obese individuals compared to lean
individuals [5]. The prevalence of obesity amongst

person with NAFLD was about 50%, and over 80%
of those with NASH were obese [6]. Prior studies of
patients undergoing bariatric surgery for morbid
obesity have also found that almost all (>95%) of
these patients had NAFLD [7].

NAFLD is also emerging as the leading cause of
hepatocellular carcinoma (HCC), liver-related
deaths and non-liver-related death such as those
related cardiovascular comorbidity [8–11]. Attain-
ment of cardiovascular health metrics has been
shown to decrease all-cause mortality in persons†These two authors contributed equally to this work.
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with NAFLD [12], and weight loss is associated with
clinically meaningful improvements in biomarkers
of liver disease [13–16]. In fact, even a 5% reduction
in BMI can greatly decrease liver fat and volume in
patients with biopsy-proven NASH [15]. Therefore,
lifestyle modification with both diet and exercise
remains the mainstay of NAFLD treatment [17].

However, lifestyle changes such as diet modifica-
tions and calorie restriction are complex interven-
tions, and success rates are variable [18, 19].Whilst
persons with a specific disease such as NAFLDmay
have additional motivation to lose weight, it is not
clear how many persons with NAFLD intend to lose
weight and which methods they tend to choose to
accomplish this goal. Using the population-based
multiethnic data from the National health and
Nutrition Examination Survey (NHANES) database,
we aimed to characterize theNAFLDpopulationwho
intended to lose weight as well as the influence of
weight status and the self-perception of weight
status on their weight loss intention. We also aimed
to describe the weight loss methods selected by sex,
race, ethnicity and other sociodemographic charac-
teristics. Finally, we aimed to estimate the success
rate (weight loss of ≥ 10 lbs.) amongst those who
intended to lose weight.

Methods

Study design and data source

This is a retrospective analysis of a population-
based sample of persons with NAFLD utilizing the
NHANES database from 2001 to 2014. NHANES
consists of multistage surveys conducted by the
Centers for Disease Control and Prevention (CDC)
in 2-year cycles. The continuous NHANES utilizes a
complex multistage, stratified, probability clus-
tered sample design to obtain a representative
sample of the U.S. civilian, noninstitutionalized
population [4, 20]. Certain subgroups were over-
sampled in different survey cycles to produce more
reliable estimates of these population subgroups
[21]. All data are available online at (https://
www.cdc.gov/nchs/nhanes/index.htm). The sur-
vey was approved by the institutional review board
of the CDC. Written informed consent was obtained
from all participants in all cycles.

Study population

We excluded participants who were younger than
18 years old, pregnant, positive hepatitis B surface
antigen, hepatitis C antibody or hepatitis C virus

RNA, persons with significant alcohol use (>2
drinks/day for men or> 1 drink/day for women)
or those who had missing data on hepatitis serol-
ogy, alcohol use or missing data for the key study
baseline and outcome factors. NAFLD was ascer-
tained noninvasively using the US fatty liver index
(US FLI), which included age, race-ethnicity, waist
circumference, GGT activity, fasting insulin and
fasting glucose. NAFLD was defined by having US
FLI ≥ 30, a well-established definition with an area
under the receiver operating characteristic curve of
0.80 (95% CI: 0.77–0.83) [22].

Other definitions

Intention to lose weight
Participants who answered ‘yes’ when asked ‘Dur-
ing the past 12 months, (have you/has survey
participant) tried to lose weight?’ were identified as
participants who intended to lose weight. Partici-
pants who had intentionally lost 10 pounds or
more were also included in this group.

Perception of weight status
Participants answered whether they considered
their weight as ‘overweight, underweight, or about
the right weight’ when asked ‘How do you consider
your weight?’. Participants whose answer was
either ‘underweight’ or ‘about the right weight’
were considered perceiving themselves as having
normal weight.

Awareness of liver disease
Participants who answered ‘yes’ when asked ‘Has a
doctor or other health professional ever told (you/
survey participant) that (you/s/he) had any kind of
liver condition?’ were identified as participants
with an awareness of having a liver condition.

Weight categories
Obesitywas defined as having aBMI of ≥ 30 kg m�2

for non-Asians and ≥ 27.5 kg m�2 for Asians[23].
OverweightwasdefinedashavingaBMI < 30 kg m�2

and ≥ 25 kg m�2 for non-Asians and having a
BMI < 27.5 kg m�2 and ≥ 23 kg m�2 for Asians.
Normalweight or leanpersonsweredefinedashaving
a BMI < 25 kg m�2 for non-Asians and < 23.0 kg
m�2 for Asians.

Weight loss of ≥ 10 lbs
Participants whose current weight were at least 10
lbs. less than their weight one year ago were asked
‘Was the change between (your/survey participant’s)
current weight and (your/his/her) weight a year ago
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intentional?’ Participants who answered ‘Yes’ were
identified as achieving weight loss.

Metabolic equivalent (MET)-hour/week
For participants from 2001 to 2006, MET-hour/
week was calculated for each physical activity
reported by the participants and the sum MET-
hour/week of each participant was obtained. For
participants from 2007 to 2014, MET-hour/week
was calculated using the frequency and duration of
vigorous and moderate recreational activities
reported by participants.

Calorie count
For all participants, the energy count is obtained
from the NHANES dietary interview data from 2001
to 2014. Intake data were obtained for two days
during the 2003–2014 cycles, and the average daily
calories count was calculated.

Methods used to lose weight
These data were obtained from NHANES Weight
History questionnaires. A total of 14 different
methods to lose weight were included in this study.
Dietary modifications were subcategorized as food
choice modifications, food quantity modifications
and other dietary modifications.

Statistical analysis

Weighted analyses were performed using NHANES
survey weights, which account for the survey design,
survey nonresponse, poststratification and oversam-
pling. After being weighted, the sample is represen-
tative of the U.S. noninstitutionalized population.
Descriptive statistics for continuous variables were
reportedasmean � standarddeviation.Weusedchi-
square test to compare the distribution of categorical
variables such as age group, sex, race/ethnicity,
education level and comorbidities in NAFLD patients
withnormalweight versus overweightperception.We
used the Student t-tests to compare the distribution
between continuous variables such as calorie count
or MET of NAFLD persons with intention to lose
weight versus not.

We performed subgroup analyses to characterize
the prevalence and success of weight loss intention
by sex, race/ethnicity, body weight and weight
perception. Due to small sample size, persons
categorized in the other non-Hispanics group were
excluded in all analyses comparing different
racial/ethnic groups. We also performed univari-
able and multivariable logistic regression to

determine the factors associated with weight loss
intention and factors associated with its success as
defined by weight loss of more than 10 lbs. Factors
found to be significant in univariate model (defined
as P value of 0.1 or less) or with a priori concern for
possible association such as the major demo-
graphic factors and comorbidities were included
in the multivariable regression. Statistical signifi-
cance was defined as a two-tailed P value < 0.05.
All statistical analyses were performed using Stata
15.1 (Stata Corporation, College Station, TX, USA).

Results

Study patients and patient characteristics

After all exclusion criteria were applied, there were
3,822 study participants with NAFLD (Figure S2).
Over half (56.6%) of NAFLD persons were male,
76% were over 40 years of age, 95% were over-
weight or obese, and the average BMI was
34.0 � 0.2 (Table 1). About half (52.3%) had more
than high school education, and the majority
(86.3%) had income poverty ratio ≥ 1 (Table 1).
The largest racial/ethnic group was white (75.9%),
followed by Hispanic (16.0%). About one-quarter
(25.5%) of the NAFLD participants had diabetes
mellitus and 66.3% had hyperlipidaemia.

Weight perception amongst NAFLD persons

About 19.3% of the NAFLD participants perceived
themselves to have a normal weight, and 80.7% felt
overweight (Table 1). Generally, females, whites,
blacks, persons with more than a high school
education, and those with poverty income ratio ≥ 1
were more likely to perceive themselves as over-
weight. Notably, amongst NAFLD persons who
were overweight or obese, 16.4% thought they were
the right weight or even underweight.

Figure 1a shows the sex and weight-specific as well
as the race/ethnic andweight-specific distribution of
weight perception amongst NAFLD persons. Over-
weight/obese NAFLD women were more likely to
perceive themselves as being overweight compared to
men (89.5% vs. 79.0%, P < 0.0001); and interest-
ingly,aboutone-quarterofnormalweightwomenalso
perceived themselves as being overweight compared
to only 7.7% for men (P = 0.04). Amongst the race/
ethnicities, self-perception of being overweight
amongst overweight/obese NAFLD persons was
higher in whites and blacks (85.3% and 85.4%),
followed by Hispanic (76.4%) and lowest in Asians
(64.3%).
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Intention to lose weight amongst NAFLD persons

Overall, about half (53.9%) of the NAFLD partic-
ipants intended to lose weight, 8.2% amongst
those with normal weight perception, 91.8% in
those who perceived themselves as being over-
weight; by actual weight, 10.5% amongst lean

NAFLD and 55.8% amongst overweight/obese
NAFLD (Table 1; Figure S1a). When further strat-
ified by sex and race/ethnicities as shown in
Figure 1b, again women with overweight percep-
tion were more likely to try to lose weight than
men (65.3% vs. 58.3%, P = 0.001), but weight loss
intention was similarly low in both sexes amongst

Table 1. Patient characteristics, weight perception and weight loss intention

Weighted proportions (95% CI)

Overalla

(N = 3,822)

Normal weight perception

(N = 925, 19.3%)a
Overweight perception

(N = 2880, 80.7%)a

Weight loss intention* 53.9 (52.1–55.8) 8.2 (6.7–10.0) 91.8 (90.0–93.3)

Weight status*

Normal weight 4.2 (3.4–5.1) 85.8 (78.1–91.1) 14.2 (8.9–21.9)

Overweight or obese 95.8 (94.9–96.6) 16.4 (14.8–18.2) 83.6 (81.8–85.2)

Sex*

Female 43.4 (41.5–45.4) 13.2 (11.3–15.4) 86.8 (84.6–88.7)

Male 56.6 (54.6–58.5) 24.0 (21.9–26.3) 76.0 (73.7–78.1)

Age

≤40 23.4 (21.7–25.2) 17.9 (15.2–21.0) 82.1 (79.0–84.8)

>40 76.6 (74.8–78.3) 19.8 (17.9–21.8) 80.2 (78.2–82.1)

Mean BMI* 34.0 � 0.2 28.3 � 17.6 35.3 � 19.9

Educational level*

≤High school degree 47.7 (45.3–50.1) 24.7 (22.6–26.8) 75.3 (73.2–77.4)

>High school degree 52.3 (49.9–54.7) 14.5 (12.3–17.0) 85.5 (83.0–87.7)

Poverty income ratio*

<1 13.7 (12.2–15.4) 25.7 (22.4–29.3) 74.3 (70.7–77.6)

≥1 86.3 (84.6–87.8) 17.8 (15.9–19.8) 82.2 (80.2–84.1)

Ethnicity*

Non-Hispanic white 75.9 (72.7–78.8) 17.5 (15.3–19.8) 82.5 (80.2–84.7)

Non-Hispanic black 6.8 (5.8–7.9) 16.0 (12.7–20.0) 84.0 (80.0–87.3)

Hispanic 16.0 (13.5–18.9) 26.7 (24.0–29.7) 73.3 (70.3–76.0)

Asian American 1.3 (0.9–1.9) 39.4 (31.8–47.5) 60.6 (52.5–68.2)

Comorbidities

Diabetes mellitus 25.5 (23.9–27.1) 21.3 (18.8–24.1) 78.7 (75.9–81.2)

Hyperlipidaemia* 66.3 (63.9–68.5) 18.2 (16.4–20.1) 81.8 (80.0–83.6)

Cardiovascular diseases 14.3 (12.8–16.0) 22.0 (17.7–26.9) 78.0 (73.1–82.3)

Asthma/COPD* 21.9 (22.6–27.3) 15.0 (12.1–18.4) 85.0 (81.6–87.9)

Arthritis* 38.4 (36.2–40.5) 16.7 (14.5–19.1) 83.3 (80.9–85.5)

Cancer 12.6 (11.3–14.1) 21.7 (17.5–26.5) 78.3 (73.5–82.5)

COPD, Chronic obstructive pulmonary disease; BMI, Body mass index.
aWeighted proportions in the ‘Overall’ column compare the demographic and clinical characteristics. The weighted
proportions the two perception columns compare ‘normal weight perception’ and ‘overweight perception’ by each
demographic and clinical characteristic.
*Significant difference (P < 0.05) between those with normal weight perception and those with overweight perception.
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those with normal weight perception (22.7% vs.
23.1%, P = 0.9). Highest weight loss intention was
seen in blacks (70.9%) and lowest in whites
(60.0%) (P = 0.0004), but there were no signifi-
cant differences amongst the normal weight per-
ception group. There were also no significant
differences in weight loss intention amongst the
racial/ethnic groups within the lean NAFLD
group or the overweight/obese NAFLD group
(P = 0.1 and 0.7, respectively; Figure S1a).

Awareness of having NAFLD and intent to lose weight

Awareness of having a liver disease was very low as
only 5.5% (173 out of the total 3,147) respondents
to the survey question on liver disease awareness
answered ‘yes’ to being aware of a liver condition.
Alarmingly, there was no significant overall differ-
ence in weight loss intention between those who
were aware of having a liver disease versus those
who were unaware (61.6% vs. 54.2%, P = 0.1)

Figure 1 (a) Weight perception amongst NAFLD persons by sex, race/ethnicity and weight (#P = 0.1 (not including non-
Hispanic black and Asian American with normal weight due to small sample size); ##P < 0.0001). (b) Weight loss intention
amongst NAFLD persons, by sex, race/ethnicity and weight perception (#P = 0.9; ##P = 0.0004).
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(Figure S1b). There were also no significant weight
loss intention differences amongst the racial/eth-
nic groups amongst those who were aware of
having a liver disease (P = 0.7). However, the
sample size for the group who were aware of having
a liver condition was small.

Weight loss methods

With regard to methods chosen to lose weight,
there were several differences between men and
women with NAFLD amongst those who tried to
lose weight (Table S1). Women were more likely to
participate in weight loss programme
(P < 0.0001), whilst men were slightly more likely
to exercise (P = 0.02). However, only a small
minority amongst women and men (10.4% and
3.3%, respectively) utilized a weight loss pro-
gramme, and only about half chose exercise to
lose weight (46.7% and 54.8%, respectively).
There were no major differences by sex with
regard to food choice, food quantity or other
dietary modifications, though women were
slightly more likely to eat less carbohydrates,
sugars and calories. Again, only about one-third
in both groups intended to eat fewer calories, and
only about 60% intended to eat less quantity of
food.

After controlling for age, sex, educational level,
birthplace, poverty income ratio and weight status,
there was no association between race/ethnicity
and the utilization of weight loss programmes
(Table S2). However, blacks and Hispanics were
50% less likely than whites to use special diets and
about twice as likely to eat less junk food. Blacks
were also more likely than whites to consume less
food to lose weight (adjusted odds ratio [aOR]: 1.5,
95% CI 1.1 - 2.1, P = 0.01). Notably, blacks were
about twice as likely to choose exercise as a mean
of losing weight compared to whites (aOR: 2.0, 95%
CI: 1.4–2.7, P < 0.0001).

Actual MET score, calories and success rate

There were inconsistencies between having the
intention to use a specific weight loss method and
self-reported MET and/or self-reported calorie
intake amongst NAFLD persons who intended to
lose weight (Figure 2a,b). Self-reported MET was
only significantly higher in non-Hispanic whites
with intention to increase exercise to lose weight
(versus no exercise), but not in non-Hispanic
blacks or Hispanics (Figure 2a). Those who

reported intention to lose weight by decreasing
calorie intake did not have significantly lower
caloric intake than those who did not report an
intention to decrease their caloric intake overall as
well as amongst the various racial/ethnic groups
(Figure 2b).

About 30% of NAFLD persons who intended to lose
weight reported weight loss success with at least a
10-lb weight reduction. However, there were no
significant differences in any of the weight loss
methods used by the group who succeeded versus
not (Table S3).

Factors associated with weight loss intention and weight loss success

In multivariable analysis, the most important pre-
dictor of weight loss intention besides being over-
weight is the perception of being overweight
(Table 2). After controlling for weight status and
other demographic factors, persons with NAFLD
who perceived themselves as being overweight were
about four times more likely to try to lose weight
(aOR: 3.9, 95% CI: 3.0–5.2, P < 0.0001). In fact,
weight perception was as strongly associated with
weight loss intention as being overweight itself.
Persons younger than 40, those with more than a
high school education, being Hispanic and black
(vs. whites) and/or having diabetes mellitus were
all associated with a higher percentage of weight
loss intention, whilst the presence of other comor-
bidities such as hyperlipidaemia, stroke and can-
cer were not. Encouragingly, persons with
conditions that may limit exercise and interfere
with weight loss intention such as asthma (P = 0.2)
and arthritis (P = 0.1) were not negatively associ-
ated with weight loss intention.

In multivariable analysis to identify factors associ-
ated with weight loss success (defined as ≥ 10-lb
weight loss), men with NAFLD were 50% more
likely to achieve weight loss success compared to
women; however, race/ethnicity, age, education
level and income level were not associated with
weight loss success. (Table S4).

Discussion

In this U.S. population-based study, we found that
96% of the study population was either overweight
or obese but only 54% intended to lose weight. In
addition, almost 20% of those who were overweight
or obese perceived themselves as being of normal
weight. Interestingly, about 15% of NAFLD persons
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who had normal weight perceived themselves to be
overweight. This is an important finding as NAFLD
persons who perceived that they were overweight
were four times more likely to try to lose weight,
suggesting that perception of weight is a key driver
for weight loss. We also found significant variations
in weight perception, weight loss intention and
methods selected to lose weight by sex and race/
ethnicity.

Amongst the Asians in our study, there was low
overweight perception amongst overweight and
obese individuals. This may be due in part to the
lack of awareness of the lower overweight and

obese BMI cut-offs used for Asians (23 and
27.5 kg m�2, respectively) and the cultural differ-
ences in body image and weight perception [24].
Prior studies of non-Hispanic black women aged 18
to 40 years also showed that the majority perceived
themselves as being attractive, healthy and normal
despite a sample mean BMI being in the obese
category [25]. Thus, weight loss education and
intervention should be personalized and culturally
appropriate [25, 26]. Education about a healthy
diet and exercise should be emphasized for all
individuals with NAFLD, regardless of obesity sta-
tus because NAFLD with normal weight are also
recommended to lose 3–5% of their body weight (vs.

Figure 2 (a) Self-reported mean metabolic equivalent of task (MET) of NAFLD persons (*Hispanic includes Mexican
Americans and other Hispanics; #P < 0.0001; ##P < 0.0001). (b) Self-reported mean calorie intake of NAFLD persons
(*Hispanic includes Mexican Americans and other Hispanics; #P < 0.0001; ##P < 0.0001).
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Table 2. Factors associated with weight loss intention amongst NAFLD persons (N = 3,187)

Characteristics Unadjusted OR (95% CI) P value Adjusted OR (95% CI) P value

Weight status

Normal weight 1 1

Overweight or obese 10.0 (5.3–19.0) <0.0001 4.2 (2.2–8.0) <0.0001

Weight perception

Normal weight 1 1

Overweight 5.1 (4.1–6.5) <0.0001 3.9 (3.0–5.2) <0.0001

Age

≤ 40 1 1

> 40 0.7 (0.6–0.9) 0.001 0.6 (0.5–0.8) <0.0001

Sex

Female 1 1

Male 0.7 (0.6–0.8) <0.0001 0.7 (0.6–0.9) 0.001

Educational level

≤High school degree 1 1

>High school degree 1.9 (1.6–2.3) <0.0001 1.8 (1.5–2.3) <0.0001

Poverty:income ratio

≥1 1 1

<1 0.8 (0.7–0.9) 0.01 0.9 (0.7–1.0) 0.1

Birth place

Foreign born 1 1

US born 1.0 (1.0–1.0) 0.4 1.0 (1.0–1.0) 0.8

Race/ethnicity

Non-Hispanic white 1 1

Non-Hispanic black 1.5 (1.2–1.9) <0.0001 1.5 (1.1–1.9) 0.006

Hispanic 1.0 (0.8–1.2) 0.9 1.3 (1.0–1.5) 0.03

Asian 0.9 (0.6–1.3) 0.4 1.0 (0.6–1.7) 0.9

Presence of cardiovascular diseases

No 1 1

Yes 0.8 (0.7–1.0) 0.09 0.9 (0.7–1.3) 0.7

Presence of diabetes mellitus

No 1 1

Yes 1.1 (0.9–1.4) 0.1 1.4 (1.1–1.7) 0.003

Presence of asthma

No 1 1

Yes 1.5 (1.2–1.9) <0.0001 1.2 (0.9–1.6) 0.2

Presence of hyperlipidaemia

No 1 1

Yes 1.1 (0.9–1.3) 0.5 1.1 (0.9–1.3) 0.4

Presence of stroke

No 1 1

Yes 0.5 (0.4–0.7) <0.0001 0.7 (0.5–1.1) 0.1
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10% if overweight or obese) [27–31] and exercise
has been shown to be associated with regression of
steatosis in this population. This is a particularly
important point as globally about 40% of the
NAFLD population are not obese according to a
recent meta-analysis of 93 studies (10 576, 383
persons; 24 countries) [32]. On the other hand,
body image and self-esteem may play a large role in
undertaking methods to lose weight, so caution is
warranted in addressing body weight and weight
loss to avoid unintentional harm [33–35].

Notably, there were significant inconsistencies
between the intention in selecting different meth-
ods to lose weight and the actual implementation
of these methods. There was no difference in
caloric intake amongst those who wanted to lose
weight by decreasing their caloric intake and
those that did not. The same was found for those
who intended to use exercise as a means of losing
weight. Except for non-Hispanic whites, there was
no difference in MET output between those who
wanted to lose weight with exercise and those who
did not. These discrepancies between the inten-
tion and implementation might be due to the lack
of understanding of calorie count and energy
expenditure as well as the lack of professional
guidance. In fact, only 10% of persons with NAFLD
in this study reported using a special programme
designed for weight loss, suggesting significant
under-utilization which can be due to either the
lack of access (cost, lack of availability in the
community, etc.) and/or the lack of knowledge by
both patients and care providers. In this study, we
found that only 5% of persons with NAFLD were
aware of their liver condition. This might explain
the under-utilization of special weight loss pro-
gramme to achieve weight loss. Interestingly, we
also found that having an awareness of their liver
condition was not associated with increased

intention to lose weight. However, this could be
due to the small sample of NAFLD people with liver
disease awareness.

This study has several strengths. The data and
findings are generalizable to the noninstitutional-
ized U.S. adult population. The comprehensive
questionnaires used in the NHANES survey
allowed us to quantify the variables of exercise
and calorie intake to provide a more comprehen-
sive understanding of these components of a
healthy lifestyle. Our study also used data from
multiple cycles, some intentionally oversampled
certain groups that were perceived to be underrep-
resented. However, there are some limitations of
this study which include recall bias in reporting
weight control attempt, though we were able to
address this bias by providing the estimated calorie
intake and MET score of physical activity. In
addition, due to the design of NHANES, caloric
intake which was collected over the two days prior
to the survey may not be an accurate representa-
tion of one’s everyday diet [36]. However, studies
have shown that caloric intake over time appears to
be somewhat steady so if there is variation in diet
the caloric intake remains similar. Recall regarding
whether one has a liver disease or not can also be
inaccurate; however, the NHANES questionnaire
system is built on in-person interviewing by trained
interviewers with follow-up questions and the
questions are logically related to other question-
naire sections or examination segments to reduce
errors. Due to the cross-sectional design of the
NHANES, we were also unable to assess the
changes overtime in US FLI, liver function of the
participants, and body weight. We also relied on a
survey question to determine weight loss success,
defined as at least 10 lb. weight reduction which
might not be appropriate for all participants.
However, a 10 lb. weight loss is equivalent to a

Table 2 (Continued )

Characteristics Unadjusted OR (95% CI) P value Adjusted OR (95% CI) P value

Presence of arthritis

No 1 1

Yes 1.2 (0.9–1.4) 0.07 1.2 (1.0–1.5) 0.1

Presence of cancer

No 1 1

Yes 0.7 (0.6–0.9) 0.02 0.8 (0.6–1.0) 0.05

NAFLD, nonalcoholic fatty liver disease.
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5% weight reduction in an individual weighing
200 lb. and a 5% weight loss is associated with
health improvements in individuals with obesity
[37, 38]. The diagnosis of NAFLD is by the US FLI
instead of imaging or liver histology which is not
practical or ethical for large epidemiology studies.
FLI has been validated to be reasonably accurate,
and the US FLI further considers the effect of the
multi-ethnicity of the US population, which is
being used in this study. In addition, the intention
to lose weight, perception of weight status and
awareness of liver diseases were all self-reported
and were not validated; however, follow-on ques-
tions are asked during the interview to reduce bias
and to ensure the intent of the question was
understood so we are confident in our results that
they reflect a subjects’ beliefs at the time when
answering each question.

In conclusion, our study reported a low propor-
tion (~50%) of people with NAFLD who intended to
lose weight even though over 95% were over-
weight or obese. In addition, only 5% were aware
of having a liver disease though disease aware-
ness was not associated with increased intention
to lose weight. However, perception of being
overweight or obese was associated with four
times higher intention to lose weight. Our study
reinforces that losing weight is a complex problem
which can be culturally and socially bound where
weight status and weight perception are mis-
matched as well as the intention to lose weight
and implementation are inconsistent. Therefore,
since weight loss and lifestyle management are
the cornerstones of NAFLD management,
research is needed to determine socially and
culturally appropriate measures that will produce
the desired weight loss goals.
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