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Abstract

Background: Dietary and lifestyle changes are the first line of therapy for non-alcoholic fatty
liver disease (NAFLD), the most prevalent liver disease in the western world. Nutrition literacy
is the ability to understand nutrition information and implement that knowledge. We aimed to
compare indicators of nutrition literacy in subjects with and without NAFLD in a representative
US cohort.

Methods: In a cross-sectional study using data from the NHANES 2017-2018 cycle, we included
2,938 adult subjects with complete dietary and vibration-controlled transient elastography data and
no alternative reason for hepatic steatosis. Nutrition literacy was assessed using questionnaires.
Diet perception accuracy was assessed by comparing self-reported diet quality to objective diet
quality scores - the Healthy Eating Index (HEI) and alternative Mediterranean diet score (aMED) -
to assess real world application of nutrition knowledge.

Results: Nutrition literacy was not different between subjects with or without NAFLD (p=0.17):
over 90% of subjects reported using nutrition labels and most correctly identified the meaning of
daily value. Subjects with NAFLD had a lower quality diet (HEI, p=0.018; aMED p=0.013) and
rated their diet as poorer (p<0.001). On self-assessment, only 27.8% of subjects overestimated
their diet quality while 37.5% consumed more calories than their self-assessed needs. Both
accuracy measures were similar between subjects with NAFLD and those without (p=0.71 &
0.63, respectively). Subjects with NAFLD were more likely to report being advised to lose weight
(42.1% vs. 16.5%, p <0.001) or to attempt losing weight (71.9% vs. 60.9%, p<0.001). Diet quality
was not better in subjects with NAFLD who received dietary recommendations.

Conclusion: Subjects with NAFLD have poor diet quality despite receiving medical
recommendations to lose weight and having nutrition literacy and perception that are comparable
to subjects without NAFLD. Educational approaches may not be sufficient to promote weight loss
and improve diet quality in NAFLD.

Keywords
Non-alcoholic Fatty Liver Disease; Nutrition; National Health and Nutrition Examination Survey

Corresponding Author: Yaron Rotman, 10 Center Drive, Room 10N248C, Building 10, Bethesda, MD, 20814,
rotmany@niddk.nih.gov.

Conflicts of Interest: The authors report no conflict of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Carroll and Rotman Page 2

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD), the excess accumulation of fat in the liver,

is associated with obesity and insulin resistance.l NAFLD is estimated to have a global
prevalence of about 25%, making it the most prevalent liver disease in the western
world.2 There is currently no approved medication for the treatment of NAFLD. Instead,
diet and lifestyle changes are the first line therapy recommended in guideline statements
from every major global society.3 Adherence to the Mediterranean diet and diets limiting
fats, carbohydrates and overall calorie consumption are common recommendations for the
treatment of NAFLD.46

Nutrition literacy is the ability to understand nutrition information and implement that
knowledge to reach dietary goals.” Lower nutrition literacy has been linked to poorer diet
quality in patients with nutrition-related chronic disease.8 Recent work has demonstrated
that in a representative US cohort, NAFLD is associated with lower education and poorer
diet quality.® However, whether nutrition literacy affects diet quality and risk for NAFLD
is unknown. No previous study has looked at NAFLD and nutrition literacy in both its
components of functional knowledge and real-world application in a representative US
cohort.

In this study we aimed to evaluate the nutrition literacy of subjects with NAFLD on multiple
levels of literacy: the functional nutrition knowledge (tools), the desire to implement
nutritional change (intention), and the ability to apply knowledge to real-world action
(translation). Our secondary aim was to better understand how subjects with and without
NAFLD understand and rate their own diet.

METHODS

Data sources and study population

Data for this study are from the publicly available National Health and Nutrition
Examination Survey (NHANES) from the years 2017-2018.10 NHANES is a continuous
program run by the National Center for Health Statistics (NCHS) that aims to capture health
and nutrition data representative of all non-incarcerated Americans. The NHANES survey
includes questionnaire data about health and lifestyle, physical examination, imaging studies
and laboratory tests performed in Mobile Examination Centers (MEC). Ethical review of the
survey protocol and data sharing was conducted and approved by the NCHS Research Ethics
Review Board (continuation protocol #2011-17 and protocol #2018-01).

The 2017-2018 NHANES cohort was comprised of 9,254 subjects. Subjects younger than 20
years old and those without full interview information were excluded (n= 3,989). Subjects
without valid FibroScan data were excluded (n = 755), as well as those with other possible
causes of steatosis: excessive alcohol intake defined as over 20g/day for women and over
30g/day for men (n = 415), evidence of hepatitis C or B by serologic assay (n = 70), or

more than 6 months of potentially steatogenic medications such as amiodarone, valproate,
methotrexate, tamoxifen, and systemic corticosteroids (n = 45). Finally, subjects without
both days of dietary recall completed (n = 787) or those who did not answer follow up
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nutritional surveys (n = 255) were excluded to create a study cohort of 2,938 subjects
(Supplementary Figure 1).

The poverty income ratio in NHANES is calculated by dividing the reported family monthly
income by the department of Health and Human Services poverty threshold.1! We divided
the poverty income ratio into approximate terciles with a lower cutoff of 1.3, which is

the eligibility threshold for supplemental nutritional assistance program (SNAP) by the US
Federal government.12 The upper cutoff was set at 3.5 to form approximately equal-sized
categories, as previously described.®

Definition of NAFLD and clinically significant fibrosis

Vibration-controlled transient elastography was performed using the FibroScan device with
the Controlled Attenuation Parameter (CAP) module (Echosens) by trained operators with
multiple quality checks in place, as detailed in the NHANES data files.10 We defined
NAFLD as CAP = 263 dB/m.13 Sensitivity analysis was performed using a higher cutoff of
285 dB/m to define NAFLD.14 Clinically significant fibrosis (CSF) was defined as transient
elastography = 8.6 kPa, corresponding to stage 2 or greater fibrosis grading on liver biopsy.®

Diet Quality Indices

Dietary intake was obtained by averaging two 24-hour dietary recalls, performed as

part of the NHANES survey. The 24-hour dietary recalls were performed using the

USDA Automated Multiple Pass Method (AMPM) instrument.1%16 The AMPM has

been biologically validated by comparing the reported energy intake to the total energy
expenditure using the doubly labeled water technique,6 and by correlating reported 24-hour
sodium intake and simultaneously collected 24-hour urine sodium samples.1” The first day
of dietary recall was performed in-person at a MEC and the second was performed 3-10
days later through a telephone interview. We did not exclude subjects with extreme low or
high caloric intake.

The Healthy Eating Index (HEI) is a score that quantifies an individual’s diet quality
according to the Dietary Guidelines for Americans produced and updated by the US
Department of Health and Human Services (HHS) and US Department of Agriculture
(USDA) and ranges from 0 (worst) to 100 (best). The latest iteration of the HEI (HEI-2015)
is comprised of 13 categories. In 9 categories, points are awarded for consuming adequate
amounts of healthier food groups, while in the other 4 categories, points are awarded for
moderation of the consumption of less healthy components (Supplementary Table 1).18 HEI
was calculated from both days of NHANES dietary recall using the SAS code provided by
the National Cancer Institute (NCI).1°

The alternative Mediterranean Diet Score (aMED), outlined by Fung et al20 as an adaptation
of the original Mediterranean Diet adherence score by Trichpoulou et al,?! captures dietary
patterns that adhere to the Mediterranean diet and are protective against chronic disease.
aMed is graded on a scale from 0 (worst adherence to the Mediterranean diet) to 9

(best adherence). Points are awarded for exceeding the population median consumption

of beneficial foods and falling beneath the median consumption of detrimental foods. The
Food Patterns Equivalent Database (FPED) was used to categorize the individual foods
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recorded in the NHANES Dietary Recall Interview into simplified food categories to
identify dietary patterns.22 The schema mapping the USDA’s FPED food categories to
the 9 aMED categories and the median consumption for this study’s cohort is outlined in
Supplementary Table 2.22

Questions used to assess participants’ nutrition literacy were derived from the Consumer
Behavior Phone Follow-up Module, Diet Behavior and Nutrition and Medical Conditions
questionnaires administered as part of NHANES.

Diet Perception Accuracy

To compare subjects’ perception of their diet quality with its objective quality as measured
by HEI and aMED, we designed a Diet Perception Accuracy Rank (DPAR). Perception of
diet quality was derived from the response to the question ‘how healthy is your diet?” on
the NHANES Diet Behavior and Nutrition (DBQ) questionnaire, scored using a five-point
Likert scale ranging from ‘poor’ to ‘excellent’. Self-reported ratings were re-classified

to three categories: low (including ‘poor’ and “fair’), mid (including ‘good’) and high
(including “very good’ and “excellent’). Objective diet quality scores were divided into
terciles: HEI (below 44.7, 44.7-57.1 and above 57.1) and aMED (0-3, 4-5, and 6-9). DPAR
was constructed by contrasting HEI or aMED terciles with the self-reported quality category.
Over estimators were those who considered their diet heathier than it was (self-reported
diet quality > HEI or aMED). Under estimators were those whose diet was better than they
thought (self-reported diet quality < HEI or aMED). Those whose self-reported diet quality
tercile matched the objective diet quality tercile were labelled as accurate. For each subject
an HEI-based score (HEI-DPAR) and aMED-based score (aMED-DPAR) were calculated.

To calculate the caloric accuracy rank (CAR), self-reported daily caloric needs were divided
into three categories: less than 1500 calories, 1500-2500 calories and more than 2500 and
compared to the actual caloric consumption, calculated as average of both days of dietary
recall. This caloric range was chosen based on the Food and Drug Administration’s general
guideline to consume 2,000 calories per day.2% Over consumers were those who ate more
calories than their stated daily need. Under consumers were those who consumed fewer
calories than their stated daily need. Subjects who consumed a quantity of calories that fell
within their self-reported caloric need were labelled accurate.

Statistical Analysis

Analysis of the NHANES complex survey data was performed using the ‘survey’ package

in R.24 The dietary two-day sample weight was used for our analysis as the second day of
dietary recall represents the variable with the smallest number of respondents used in this
study. Descriptive statistics of demographic information, baseline characteristics and survey
responses are presented as mean and 95% confidence interval for continuous variables and
percentage for categorical variables. Student’s t-test was performed for continuous variables.
Kruskal-Wallis rank sum test was used for ordinal variables and chi-squared was performed
on nominal variables.
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RESULTS

Subject Characteristics & Demographics

Of the 2938 subjects in the study cohort, NAFLD was present in 1554 (52%), who were
more likely to be Hispanic, older, male, have a higher BMI and hemoglobin Alc (Table 1).
Subjects with NAFLD were less likely to have attended college (p = 0.034) but did not differ
in poverty income ratio from those without NAFLD (Table 1). Reported daily caloric intake
did not differ between groups (p=0.35, Table 1).

Subjects with NAFLD eat a lower quality diet

Diet quality, as measured by the HEI score, was lower in subjects with NAFLD compared
to those without (50.6 [48.8-52.4] vs. 53.3 [51.4-55.1], p = 0.018, Table 1), as previously
reported.® Of the individual component scores, the scores for total vegetables (p = 0.018),
greens and beans (p = 0.003) and the ratio of unsaturated to saturated fatty acids (p =

0.020) were all significantly lower in subjects with NAFLD (Supplementary Table 3). There
were no significant differences between the NAFLD and no NAFLD groups in individual
moderation component scores but subjects with NAFLD scored lower than those without
NAFLD in both the total adequacy (p = 0.021) and total moderation scores (p = 0.024,
Supplementary Table 3).

Subjects with NAFLD are as nutrition literate as those without NAFLD

More than half of subjects were able to correctly identify 1500-2500 calories per day as a
reasonable amount for a person to consume and knowledge did not differ between subjects
with or without NAFLD (p = 0.40, Table 2). Similarly, most subjects were able to correctly
interpret the meaning of daily value on a nutrition label (p = 0.31, Table 2). Impressively,
over 90% of all subjects, with and without NAFLD, reported using the nutrition label (p =
0.27, Supplementary Table 4). There was no difference in nutrition literacy between subjects
with and without CSF (Supplementary Table 5).

Subjects with NAFLD slightly differed in their interpretation of a serving size on the
nutrition label (p = 0.01, Table 2) and used the calorie information on food labels less
frequently (p = 0.004, Supplementary Table 4). Nevertheless, most subjects with and without
NAFLD were using the label calorie information.

We performed a secondary analysis to examine the impact of social determinants of
health on nutrition literacy. Nutrition literacy was higher in subjects with higher education
levels and higher income (Supplementary Tables 6-7) and differed by race and ethnicity
(Supplementary Table 8).

Subjects with and without NAFLD have the same diet perception accuracy

Subjects with NAFLD rated their diet as less healthy than those without NAFLD (Figure 1A,
p<0.001). Subjects’ self-reported diet quality was compared to the objective diet quality as
measured by HEI and caloric consumption. Overall, 27.8% of subjects overestimated their
diet quality and 37.5% consumed more calories than their self-assessed needs. There was

no difference between subjects with NAFLD and those without it in accuracy of perception
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of diet quality (p = 0.71) or caloric consumption (p = 0.63, Table 3). The accuracy of
perception of diet quality or caloric consumption did not differ between NAFLD subjects
with or without CSF (Supplementary Table 9).

The Mediterranean diet has benefits in NAFLD.2> We used the aMED score, which
measures adherence to the Mediterranean diet, as an alternative measure of diet quality.
Similar to HEI, subjects with NAFLD scored lower on the aMED diet quality score
compared to those without NAFLD (p = 0.013, Supplementary Table 10). When self-
reported diet quality was compared to the aMED score, there was no difference between
NAFLD and non-NAFLD in the proportions of over estimators, accurate perceivers, and
under estimators (p=0.29, Supplementary Table 10).

To determine if our results are affected by the CAP cutoff for defining NAFLD, we
performed a sensitivity analysis using a higher cutoff of 285 dB/m and found similar results.
There were 1134 subjects with CAP>=285 dB/m (39%) and 1804 without. NAFLD status of
subjects did not result in significantly different DPAR scores, as measured using HEI (p =
0.77), aMED (p = 0.11), or caloric consumption (p = 0.37, Supplementary Table 11).

To account for BMI as a possible confounding variable, a sensitivity analysis was performed
by comparing participants across BMI categories. There was no difference in diet perception
between groups (Supplementary Table 12). Furthermore, subjects with NAFLD and obesity
(BMI = 30 kg/m?) did not differ from subjects with obesity without NAFLD in their
accuracy of diet quality perception, although they showed a trend towards consuming

more than their self-estimated caloric need (p=0.07, Supplementary Table 13). Similarly,

in subjects without obesity, perception of diet quality and intake did not differ between those
with NAFLD and those without.

Subjects with NAFLD report trying to make positive lifestyle changes

Weight loss is the therapeutic goal of many of the dietary and lifestyle changes
recommended for NAFLD. Indeed, subjects with NAFLD were more than twice as likely to
be told by a doctor to lose or control their weight or to reduce fat and calories in their diet (p
<0.001 for both, Table 4). More than 2/3 of subjects with NAFLD were actively attempting
to lose weight or to reduce fat or calories (Table 4).

Subjects with NAFLD rate their diet quality as lower than those without NAFLD

Despite medical advice and their attempts, HEI diet quality scores, caloric intake and fat
intake were not better in NAFLD subjects who were told to lose weight compared to

those who were not told and were similarly not affected by a physician recommendation

to decrease fat and calories (Supplementary Table 14). This is unlikely to reflect poor
understanding, as subjects with NAFLD who were told to lose or control their weight did
rate their diet as less healthy (p = 0.002, Fig 1B) compared to those who were not. Similarly,
those who had been advised to reduce fat/calories in their diet were more also likely to rate
their diet quality as poorer (p<0.001, data not shown).
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DISCUSSION

In this study of a representative US cohort, we show that subjects with NAFLD have the
same tools to make quality diet choices as those without NAFLD, are more likely to be
attempting positive lifestyle change and are equally capable of translating these skills into
their real-world food choices. Yet, subjects with NAFLD are eating lower quality diets.
Importantly, subjects with NAFLD are as aware of their diet quality as those without, but
even when dietary intervention is recommended, appear unable to translate this awareness to
an effective change. Our findings suggests that, although diet and lifestyle changes are the
mainstay of therapy for NAFLD, education and recommendations may not be sufficient in
supporting people with NAFLD who are attempting to make a positive dietary change.

Every major practice guideline recommends providing people with NAFLD with dietary
and lifestyle counseling, suggesting a consensus belief in the benefit of nutrition education
and knowledge among patients with NAFLD.3 Indeed, nutrition literacy can be improved
by counselling, as shown in a recent randomized controlled trial (RCT).26 However, data
from interventional studies suggests that improving nutrition knowledge does not lead to
NAFLD improvement. For example, in a 48-week RCT in patients with NAFLD, Promrat
et al provided the control arm with nutrition education alone and these subjects did not

lose weight or have a histological response.2’ Similarly, Lee et al demonstrated that
subjects in a control group who received written nutrition education did not achieve a
significant change in ALT, CAP score or NAFLD fibrosis score after 48 weeks.28 The

lack of success for education-alone approaches in the highly controlled and standardized
environment of clinical trials predicts even lower success rates in real life scenarios. In

this current epidemiological study we have demonstrated that subjects with NAFLD have
similar nutrition literacy, in both functional knowledge and real world translation, to subjects
without NAFLD. Taken together, the results from this current study and the recent literature
suggest that nutrition literacy by itself may not be sufficient to achieve the dietary changes
needed to improve NAFLD.

We found a discrepancy between nutrition knowledge and diet quality, even in subjects
with NAFLD who are attempting to lose weight following medical advice. One possible
explanation for this discrepancy is the behavioral component of food choice and diet
behavior. Multiple studies have previously demonstrated that behavioral elements including
stress,29 social norms,3%:31 and lack of self-efficacy32 negatively affect food choice. Haigh
et al identified stress, detrimental environmental factors and lack of convenience as barriers
to adopting the Mediterranean diet in a cohort of NAFLD patients.33 There is a need for
more research on the impacts of behavioral health and ability to make dietary changes
among patients with NAFLD. However, our work and the context provided by the literature
suggests emphasis should be put on understanding what affects dietary choice after nutrition
knowledge is provided to patients with NAFLD.

Unequal access to healthy foods is another possible explanation for the discrepancy between
nutrition knowledge and diet quality in subjects with NAFLD. Food access can be affected
on multiple levels, from income to location. In low-income households, food-insecurity
increased the risk of having NAFLD.34 Whether living in a “food desert” affects the risk
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of having NAFLD is unknown. Regardless, only about 11% of the United States was

food insecure in 2018 and from 2010-2016 only 5.6% of the population lived in a limited-
supermarket-access area. 3236 While it is plausible there is a relationship between food
access and higher rates of NAFLD, food access alone cannot fully account for the difference
between knowledge and consumption shown in this study.

Multiple strengths of this study should be noted. First, to our knowledge this is the

first report that examines nutrition literacy in a nationally representative cohort. While
most nutritional studies are performed on a smaller scale, this study was able to capture
information from a snapshot of the non-incarcerated United States population. Second, in
this study NAFLD was identified using imaging data, rather than surrogates such as the
Faty Liver Index (FLI), increasing its accuracy. Third, this is the first study to compare
self-assessed and objective diet quality in the context of NAFLD.

There are also several limitations to this study. First, the use of 24-hour dietary recall
questionnaires, albeit practical, is an imperfect measure of true dietary consumption.3’
However, 24-hour recall was shown to be more accurate than other recall tools,38 the
AMPM method has been well validated 16:17 and the use of two separate recalls likely
improved accuracy. In addition, it has been suggested that underreporting of energy intake

is more common in people with obesity,3 although though this has been brought into
question.40 However, the perceived quality and quantity of dietary intake did not differ by
obesity status (Supplementary Table 12), suggesting that, even if there is an obesity-driven
bias in reported intake, it does not translate to bias in literacy or perception. Second, the
Nutrition Literacy Assessment Instrument was recently described as a validated measure of
nutrition literacy#! but this measure not available during the NHANES 2017-2018 cycle. We
therefore had to assess literacy from existing questions. Third, the cross-sectional nature of
the study does not allow us to assess dynamic changes (i.e. whether current nutrition literacy
leads to future nutrition change), nor assess the actual efficacy of weight loss attempts.
Finally, BMI is a potentially significant confounder in this study. Subjects with NAFLD are
much more likely to have a higher BMI, and while NAFLD is not visible to the outside
world, higher subject BMI might lead to stigmatization and increased lifestyle counselling
that might be contributing to the differences observed between the NAFLD and non-NALFD
groups.

In conclusion, we have summarized the nutrition literacy of subjects with NAFLD in a
representative US cohort. We have found that subjects with and without NAFLD have
similar levels of nutrition literacy, and report applying those skills in their everyday lives to a
similar extent, however when asked about the quality of their diet those with NAFLD report
they are eating lower quality diets. Overall, this suggests that while subjects with NAFLD
have the knowledge to make nutritious choices, having this knowledge is not sufficient to
achieve the lifestyle changes that are required for disease management, and that additional
support beyond education is necessary.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Subjectswith NAFLD aremorelikely toratetheir diet aspoorer quality.
(A) Histogram of the response to the question: “In general, how healthy is your overall

diet?” by NAFLD status. (B) In subjects with NAFLD, histogram of the response to the
question: “In general, how healthy is your overall diet?” by whether or not their doctor had
told them to lose/reduce their weight. P-values for trend calculated using the Kruskal-Wallis
test.
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Table 1.

Baseline characteristics & demographics of the NAFLD cohort

NAFLD No NAFLD

N =1554 N = 1384 p value
Age [Years] 51.6 (50.3-53.0)  44.8 (43.4-46.2)  <0.001
Female Gender 48.2% 56.3% 0.043
BMI [kg/m?] 33.2(32.5-33.9)  26.7(26.1-27.4)  <0.001
Race/ethnicity
Mexican American 12.1% 6.1% 0.004
Other Hispanic 7.1% 7.0%
NH White 61.3% 63.5%
NH Black 9.4% 13.9%
NH Asian 5.6% 5.8%
Other/Multiracial 4.3% 3.9%
Poverty income ratio 0.67
Less than 1.3 20.2% 18.4%
1.3-35 38.2% 34.8%
Over 3.5 41.6% 46.7%
Education level 0.034
Less than 9" grade 3.7% 2.4%
9-11% grade 7.2% 5.5%
High school graduate/GED 27.6% 24.6%
Some college or AA degree 32.4% 29.2%
College graduate or above 29.1% 38.3%
VCTE measurements
CAP [aB/m] 316 (312-319) 214 (211-217)  <0.001
Liver stiffness [kPa] 6.4 (5.9-7.0) 49(4.7-5.2) <0.001
Laboratory Values
AST [U/L] 23 (22-24) 21 (20-23) 0.12
ALT [U/L] 26 (25-28) 19 (18-21) <0.001
GGT [IU/L] 33 (31-35) 22 (21-24) <0.001
Platelets [1000 cells/ul ] 251 (243-258) 244 (238-251) 0.10
Hemoglobin Alc [%] 6.0 (5.9-6.1) 5.4 (5.4-5.5) <0.001
Daily Caloric Intake [kcal] | 2054 (1984-2124) 2002 (1924-2080) 0.35
HEI total score 50.6 (48.8-52.4)  53.3(51.4-55.1)  0.018

Data presented as mean (95% confidence intervals) unless otherwise stated
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Responses to nutrition literacy questions in subjects with and without NAFLD

Table 2:

NAFLD | NoNAFLD | Pvalue

Number of calories a person needs in a day 0.38
<or=1500 36.0 % 36.8%

1501-2500 (Correct) 52.2% 53.4%

Over 2500 11.8% 9.8%

What does a 5% daily value of Vit A mean? 0.17
5% of the calories in one serving come from Vit A 25.6% 21.0%

One serving contains 5% Vit A by weight 14.7% 17.4%

One serving Is 5% of the Vit A for the day (Correct) 59.7% 61.6%

What does ‘serving size’ mean to you?

The amount of this food that people should eat 61.3% 59.0% 0.32
The amount of this food that people usually eat 16.9% 16.7% 0.93
Something that makes it easier to compare foods 27.9% 35.5% 0.01
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Table 3.
The Diet Perception Accuracy Score
NAFLD | NoNAFLD | Pvalue

Diet Accuracy Scores

HEI vs self-reported diet quality 0.71
Over estimate 27.1% 28.6%

Accurate 41.6% 41.8%

Under estimate 31.3% 29.7%

Calories consumed vs self-reported caloric need 0.63
Over consuming 39.7% 35.1%

Accurately consuming 42.8% 45.8%

Under consuming 17.4% 19.1%
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Recommendations and attempts to control weigh and intake

Table 4.

NAFLD | NoNAFLD | Pvalue
Has a doctor told you to lose/control weight? (Yes) 42.1% 16.5% <0.001
Are you now controlling or losing weight? (Yes) 71.9% 60.9% 0.001
Has a doctor told you to reduce fat/calories? (Yes) 44.1% 19.7% <0.001
Are you now reducing fat/calories? (Yes) 67.2% 52.8% <0.001
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