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Abstract

The role of diet in hepatocellular carcinoma (HCC) and its typical precursor, chronic liver disease
(CLD), is poorly understood. Following dietary recommendations has been shown to reduce risk
of many cancers, but whether such diets are associated with HCC and CLD is unknown. We
prospectively evaluated the association of two dietary indices, the Healthy Eating Index-2010
(HEI-2010) and the alternate Mediterranean Diet Score (aMED), with HCC incidence and CLD
mortality in a large U.S. prospective cohort. We calculated the HEI-2010 and aMED scores for
494,942 participants in the National Institutes of Health-AARP Diet and Health study, based on
typical diet assessed using a food frequency questionnaire between 1995 and 1996. Hazard ratios
(HRs) and 95% confidence intervals (Cls) for quintiles of each index were estimated using Cox
proportional hazards regression, after adjusting for alcohol intake, smoking, body mass index,
diabetes, and other covariates. A total of 509 HCC cases (1995-2006) and 1053 CLD deaths
(1995-2011) were documented during follow-up. Higher HEI-2010 scores, reflecting favorable
adherence to dietary guidelines, were associated with lower risk of HCC (HR: 0.72, 95% ClI:
0.53-0.97 for the highest quintile compared to lowest; P-trend=0.03), and lower mortality due to
CLD (HR: 0.57; 95% CI: 0.46-0.71; P-trend<0.0001). High aMED scores were also associated
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with lower risk of HCC (HR: 0.62; 95% CI: 0.47-0.84; P-trend=0.0002) and lower risk of CLD
mortality (HR: 0.52; 95% CI: (0.42-0.65; P-trend<0.0001). Conclusions; Adhering to dietary
recommendations may reduce the risk of developing HCC and dying of CLD.
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Liver cancer is the sixth most frequently occurring cancer and second most common cause
of cancer death worldwide, with an estimated 745,517 cancer deaths in 2012 (1) and
increasing incidence rates in the U.S. and Europe (2-4). Hepatocellular carcinoma (HCC)
accounts for the vast majority of liver cancers (2, 5). Despite the significant contribution of
hepatitis B virus (HBV) and hepatitis C virus (HCV) in HCC and its typical precursor
condition, chronic liver disease (CLD) (2, 5), a substantial proportion occurs in unexposed
patients particularly in Western countries (5-7). Exposure to aflatoxins, excessive alcohol
intake and pre-existing diabetes are well-defined risk factors (2, 8). However, the role of diet
in HCC and CLD is poorly understood.

As foods are eaten in combination, distinguishing the role of one from another is difficult in
standard single food- or nutrient-based analysis. Dietary pattern analysis overcomes this
challenge by providing an overarching view of an individual's overall diet (9-11). Two
recent studies found evidence for an association of certain dietary patterns with liver cancer
and with a risk factor for liver cancer, nonalcoholic fatty liver disease (NAFLD), using a
data-driven factor analysis (12-13). However, since data-driven dietary patterns may vary by
methods of exposure assessment and analytic approaches, results using this approach can be
difficult to interpret and reproduce (11). In contrast, index-based dietary patterns that
evaluate predefined healthy diets are more readily compared across studies and are easier to
interpret (10). The Healthy Eating Index (HEI), which is a measure of diet quality in terms
of conformance with U.S. federal dietary guidance(14), and the alternate Mediterranean Diet
Score (aMED), which reflects principles of the traditional Mediterranean diet adapted to the
American population (9, 15), are among the most popular indices measuring healthy eating
patterns. Better adherence to HEI and aMED has been associated with decreased risk of
several incident cancers and total mortality (16-21). However, whether such diets are
associated with HCC and CLD are unknown. Here, we prospectively investigated
associations between the most recent version of the HEI (22) (HEI-2010) and aMED with
risk of HCC incidence and CLD mortality in the National Institutes of Health (NIH)-AARP
Diet and Health Study.

Materials and Methods

Study population

The NIH-AARP Diet and Health study began in 1995 and 1996, when a total of 566,398
AARP members aged 50 to 71 years residing in six states (California, Florida, Louisiana,
New Jersey, North Carolina, and Pennsylvania) and two metropolitan areas (Atlanta,
Georgia, and Detroit, Michigan) returned a dietary and lifestyle questionnaire. Proxy
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respondents (n=15,760) and those with prevalent cancer at baseline (n=51,234) were
excluded, as were respondents with total energy intake exceeding twice the inter-quartile
range of Box-Cox log-transformed intake (n=4,417), or those who died before their
questionnaires were scanned (n=45). The resulting cohort included 494,942 participants:
295,283 men and 199,659 women. The study was approved by the Special Studies
Institutional Review Board of the U.S. National Cancer Institute. All participants provided
informed consent by virtue of questionnaire completion and return.

Exposure Assessment

At baseline, participants were asked about their frequency of dietary intake over the past 12
months with a 124-item food frequency questionnaire (FFQ). Participants reported their
typical frequency of intake using 10 categories ranging from never to two or more times/day
for solid foods and never to six or more times/day for beverages (23). The food items,
portion sizes, and nutrient databases were constructed using the Department of Agriculture's
1994-1996 Continuing Survey of Food Intakes by Individuals (24). The FFQ was calibrated
against two non-consecutive 24-hr dietary recalls in a subset of participants (25-26).

The HEI measures the overall compliance of study participants with the Dietary Guidelines
for Americans, which have been the basis of nutrition policy for the U.S. Federal
government (14). The most recent version, HEI-2010, maintains the major features of
HEI-2005, and also captures several key changes, such as the addition of a recommendation
for seafood and limitations on refined grains (Supplementary Table 1 and 2) (22). The 12
components of this index were scored for a total of 0 (non-adherence) to 100 points (optimal
adherence). Components were determined per 1000 kcal in order to account for differences
in energy intake (density method)(14, 22). For those nine adequacy components with a
minimum intake recommendation, participants whose intakes met the dietary
recommendations received higher scores. Of these nine components, six (total fruit, whole
fruits, total vegetables, greens and beans, total protein foods, and seafood and plant proteins)
were awarded 0-5 points each; three components (whole grains, dairy, and fatty acids) were
awarded 0-10 points each. For those three moderation components with a maximum intake
recommendation, higher scores indicate lower consumption. Two components (refined
grains and sodium) were awarded 0-10 points each and one component (empty calories,
including calories from solid fat, alcohol, and added sugar) was awarded 0-20 points. Scores
of HEI-2010 were calculated using the code developed by the Division of Cancer Control
and Population Sciences in National Cancer Institute (http://appliedresearch.cancer.gov/
tools/hei/tools.html, retrieved Feb 12, 2014).

The aMED measures adherence to the Mediterranean diet and was adapted from the original
Mediterranean diet score (MED) for the American population (9, 15). Each of nine
components was energy adjusted by the density method and standardized to 2,500 calories
for men and 2,000 calories for women. Participants received 1 point for intake above the
cohort-wide median of seven healthy components (vegetables excluding potatoes, legumes,
fruit, nuts, whole grains, fish, and ratio of monounsaturated to saturated fat), received a point
for alcohol intake of 5-15g/day, and received a point for having a below median intake of
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red and processed meat. An aMED score of 0 meant that no guidelines were met, whereas a
score of 9 meant that all guidelines were met.

Cohort Follow-up

Addresses of cohort members were updated by annual linkage to the U.S. Postal Service
change of address database and direct responses from participants. Vital status was
ascertained by periodic linkage of the cohort to the Social Security Administration Death
Master File, follow-up searches of the National Death Index, and responses to other
mailings.

Identification of Deaths Due to CLD

Cause of death was ascertained through linking cohort participants to the National Death
Index Plus maintained by the National Center for Health Statistics. The underlying cause of
death from death certificates was documented using the International Classification of
Diseases (ICD)-9 and ICD-10 codes. Deaths were available through December 31, 2011. We
used the same definition of CLD as the National Center for Health Statistics and classified
participants who were given specific underlying cause of death codes for CLD, liver fibrosis
and cirrhosis, alcoholic liver disease, and chronic hepatitis (ICD-9: 571.0, 571.2-571.6,
571.8, and 571.9; ICD-10: K70, K73, and K74)(27). Classification of CLD in the National
Death Index was validated against the electronic medical records from members of the
Kaiser Permanente Medical Care Program of Northern California and was found to have a
high specificity (89%) (28).

Identification of incident primary HCC

Participants with incident HCC were ascertained by linking cohort membership to cancer
registries of the eight baseline states plus Arizona, Nevada, and Texas, states where study
participants often relocated. We estimated a sensitivity of 90% and a specificity of nearly
100% using this approach for cancer assessment (29). Incident cases were defined using
codes compatible with HCC (topography code C22.0 and morphology codes of 8000, 8010,
8140, 8170-8175, or 8190) (30), based on the International Classification of Diseases for
Oncology 3" edition (31). In a sensitivity analysis, we applied a more conservative
definition by restricting our analysis to HCC cases with morphology codes between 8170
and 8175. Incident cancer cases were available through December 31, 2006. Participants
identified both as having an incident HCC and as dying from CLD were classified in our
study as having had incident HCC only, as HCC incidence was the more specific diagnosis
and occurred before CLD death. We did not assess liver cancer mortality because death
certificates can erroneously miscode metastatic lesions to the liver (a common site for cancer
metastasis) as primary liver tumors.

Statistical Analysis

Participants were classified into quintiles of HEI-2010 and aMED scores (0-2, 3, 4, 5, or
6-9) respectively. We calculated the Spearman's correlation between the two indices, since
they were not normally distributed. For HCC, follow-up time extended from the return date
of the baseline questionnaire (between 1995 and 1996) to date of diagnosis of HCC, date of
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death, movement out of the study areas, or end of follow-up (December 31, 2006),
whichever came first. For CLD, follow-up time was calculated from the questionnaire return
date to the date of death or end of follow-up (December 31, 2011), whichever came first.
Age- and sex-adjusted, as well as multivariate-controlled hazard ratios (HRs) and 95%
confidence intervals (Cls) were calculated using Cox-regression models. We tested the
proportional hazards assumption by including an interaction term of time and quintiles of
each index and did not find significant deviations. We conducted multivariable models
adjusting for age (continuous), sex, alcohol intake (0, >0-0.5, >0.5-1, >1-2, >2-4, or >4
drinks/day), smoking (never, former <1, former >1, current <1, or current >1 pack/day),
body mass index (BMI, <18.5. 18.5-24.9, 25.0-29.9, 30.0-34.9, or =35.0 kg/m?), education
(less than high school, completion of high school, some post-high school, completion of
college, or completion of graduate school), race (non-Hispanic White, non-Hispanic Black,
Hispanic, or others), diabetes (yes or no), usual activity throughout the day (sit without
walking much, sit but walk fair amount, stand/walk a lot without lifting, lift/carry light loads
or climb stairs/hills often, or do heavy work/carry loads), vigorous physical activity (never,
rarely, 1-3 times/month, 1-2, 3-4, or =5 times/wk), and total energy intake (continuous). An
indicator variable was created for each covariate with missing data (missing rate was very
low, with <3.8% for all covariates). Linear trend across quintiles were tested by assigning
participants the median score of each quintile.

We performed a number of exploratory and sensitivity analyses. Associations for specific
components were adjusted for modified scores that lacked that component. Indices lacking
the alcohol component were also examined. We conducted stratified analysis by sex, alcohol
intake, BMI, cigarette smoking, and diabetes, and evaluated the P for heterogeneity
(Pneterogeneity) @mong subgroups using Q statistics. As associations were similar in men and
women, we focused on the overall results. Lag analyses were performed by excluding the
first 5 years’ follow-up. We also performed analyses restricted to the 91% of our participants
who were non-Hispanic Whites, and after excluding participants reporting poor health,
coronary heart disease, or diabetes at baseline. To facilitate comparisons with previous
studies of other cancers (18-21), we also examined results for the previous HEI-2005 index.
Finally, we adjusted our findings for nonsteroidal anti-inflammatory drugs (NSAIDs) (32).
However, as such adjustment had no effect on our analysis and NSAIDS were available for
only a subset of cohort participants (300,000), we did not adjust for NSAIDS in our main
analysis.

Among 494,942 participants, the mean age was 62.0 years and 40.3% were women. The
minimum score of HEI-2010 was 18 and the maximum was 98. The aMED scores ranged
between 0 and 9. HEI-2010 and aMED scores were also significantly correlated (r=0.60,
P<0.0001). Men tended to adhere to aMED better than to HEI-2010. Participants with
higher scores in HEI-2010 or aMED tended to be older and better-educated. They were also
more likely to engage in vigorous physical activity, report low overall caloric intake, and
were less likely to be current smokers, or perform heavy activities at work (Table 1).
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We identified 509 incident cases of HCC in 4,806,205 person-years of follow-up and 1,053
CLD deaths in 6,685,736 person-years. We found an inverse association between HEI-2010
scores and both HCC incidence (the highest quintile compared with the lowest: HR=0.72,
95% CI1=0.53-0.97, Pireng=0.03) and CLD mortality (HR=0.57, 95% CI1=0.46-0.71,
Ptreng<0.0001), in multivariate adjusted models (Table 2). Similarly, higher scores in aMED
were associated with a lower risk of HCC (HR=0.62, 95% CI1=0.47-0.84, Pi;onq=0.0002) and
CLD mortality (HR=0.52, 95% CI1=0.42-0.65, Pt;eng<0.0001). In a sensitivity analysis, we
restricted our HCC endpoint to those 435 cases with an morphology code between 8170 and
8175 and observed similar results (HEI-2010: HR=0.78, 95% CI1=0.56-1.09, Pi;eng=0.06;
aMED: HR=0.64; 95% CI1=0.46-0.87; Pireng=0.001).

Among the components of the two scores, greens and beans, seafood and plant proteins, and
fatty acids in the HEI-2010, and ratio of monounsaturated/saturated fat and alcohol in the
aMED were significantly associated with lower risk of HCC and CLD mortality (Table 3-4).
In addition, whole grains, dairy, and total protein foods in the HEI-2010 and whole grains,
fish, and nuts in the aMED were inversely associated with deaths from CLD, whereas empty
calories in the HEI-2010, legumes in the aMED, and vegetables in both HEI-2010 and
aMED scores were inversely associated with HCC incidence (Table 3-4). In contrast, the
fruit component of the two indices was significantly associated with increased risk of HCC
and with increased CLD mortality.

Stratified analyses by sex, smoking, alcohol intake, BMI and diabetes yielded generally
similar findings across subgroups of each variable, with no statistical evidence for
heterogeneity (Figure 1). Associations for HEI-2010 and HCC appeared stronger for men
than women, however this apparent difference was not statistically significant
(Pneterogeneity=0.65). Similarly, although the HRs for both indices with HCC were lowest
among those who consumed =3 drinks of alcohol per day, such differences across all alcohol
categories were not statistically significant (Ppeterogeneity=0-40 for HEI-2010 and 0.31 for
aMED) (Figure 1).

As alcohol is a noted risk factor for hepatic diseases, we modified each index by removing
the alcohol component and found similar associations. The HR (95% CI) for the highest
quintile of modified HEI-2010 was 0.72 (0.53-0.97) for HCC (Pireng=0.03) and 0.58
(0.46-0.72) for CLD (Ptreng<0.0001). The HR (95% CI) for the highest quintile of modified
aMED was 0.64 (0.47-0.86) for HCC (Pyreng=0.0006) and 0.53 (0.42-0.67) for CLD
(Ptreng<0.0001).

In other sensitivity analyses, excluding the first 5 years” follow-up did not change the
findings appreciably. Similarly, restricting analyses to non-Hispanic Whites, or excluding
those reporting poor health, coronary heart disease, or diabetes did not materially alter the
associations (data not shown).

Scores of HEI-2005 and HEI-2010 were closely correlated (Spearman r=0.82, P<0.0001)
and results were similar for both indices (Supplementary Table 3-4).
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Discussion

In this large prospective cohort, a higher score in the HEI-2010 or aMED, reflecting better
adherence to established dietary guidelines for Americans, was associated with reduced risk
of developing HCC or dying from CLD. Our study is the first prospective study evaluating
these associations.

Few previous reports on dietary pattern in liver cancer and liver diseases are available
(12-13, 33-34). Using a data-driven approach, a recent Chinese study found reduced liver
cancer risk in association with a vegetable-based dietary pattern (12). An Australian study
showed an increased risk of NAFLD among persons with a Western dietary pattern, and a
decreased risk among persons with a healthy dietary pattern (13). Of the few studies
examining index-based patterns (33-35), one found that scores for a healthy eating index
including 10 components based on the method of Kennedy et al.(36), were higher in healthy
controls than in patients with NAFLD (P=0.01) (33). A second study observed that the
traditional Mediterranean diet was inversely associated with severity of NAFLD (34). A
third study found that adherence to the traditional Mediterranean diet appears to be
protective against HCC (35). Such findings are complementary to the current analysis,
although each of these previous studies had a small sample size and employed a cross-
sectional case-control design. The only other prospective study to date found a lower risk of
liver cancer among subjects adhering to the World Cancer Research Fund/American
Institute for Cancer Research lifestyle guidelines, although such guidelines include
maintaining a healthy weight and physical activity in addition to diet (37).

Maintaining a diet in accord with health recommendations may benefit chronic liver disease
and liver cancer through several possible pathways. For example, chronic inflammation is a
major hallmark of hepatic carcinogenesis (5, 38) and oxidative stress may also be important
(39). Higher diet quality scores have been correlated with lower concentrations of
inflammatory biomarkers and less free radical production (9, 40-41). Thus, among other
mechanisms, having a healthy diet could potentially modify inflammation and oxidative
stress pathways and in this way have a beneficial effect on liver carcinogenesis.

The benefits of a healthy eating habit may reflect a combined role of diverse foods and
nutrients. Unfortunately, few data on individual foods and liver cancer are available (5, 42).
Although the goal of the current analysis was to examine the overall diet, we also conducted
exploratory analyses to assess individual components. In our study, the component of greens
and beans in HEI-2010 was associated with lower risks of HCC and CLD mortality, and the
component of vegetables in both HEI-2010 and aMED was associated inversely with HCC,
suggesting a favorable effect of vegetable intake. Previous studies on vegetable intake and
HCC have been inconsistent (12). Fatty acids (the ratio of total unsaturated/saturated fatty
acids 2.5, HEI-2010) (as well as saturated fat <7% kcal, HEI-2005) and the ratio of
monounsaturated/saturated fat (aMED) were significantly associated with decreased risk of
both HCC incidence and CLD mortality in the current study, similar to a previous
publication from our cohort (30), although few other reports are available. We also found
evidence that other dietary components may be associated with HCC and CLD mortality.
The newly added component in HEI-2010, seafood and plant proteins was inversely
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associated with both HCC and CLD mortality. Also, the whole grains component of both
HEI-2010 and aMED was inversely associated with CLD mortality. Surprisingly, the fruit
components of the two indices were associated positively with both HCC and CLD
mortality, in contrast to prior suggestions of a possible beneficial role of fruit (42). Although
explanations for this observation are unclear, increased fructose consumption has been
associated with liver fibrosis (43-44) and fruits are major sources of fructose. As we
examined multiple aspects of diet in these exploratory analyses, some associations may be
due to chance. Therefore, these results require replication and should be interpreted
cautiously. It is important to note that although we examined a one point change in each
component, such a change does not necessarily correspond to the same amount of food in
HEI-2010 and aMED, giving different scoring standards.

Consistent with other reports (1), men had higher liver cancer rates than women in our
study. However, similar associations in men and women were generally found for each score
and endpoint. Although associations appeared stronger for HEI-2010 and HCC in men, this
apparent difference was not statistically significant and our study had many fewer HCC
cases in women, limiting power in this group.

Dietary pattern could be a surrogate for overall healthy behaviors. However, associations
persisted across levels of alcohol intake, cigarette smoking, BMI, and diabetes. As alcohol is
an important contributor to these diseases(2, 5), we examined indices lacking the alcohol
component and results were similar. Together these data suggest that associations for the
healthy eating indices are independent of other major lifestyle factors, such as alcohol and
smoking.

We lacked information on prevalent chronic liver disease in our cohort. In sensitivity
analyses, however, we observed generally similar associations after excluding endpoints
occurring in the first five years of follow-up and after excluding those groups at higher risk
of chronic liver disease including those reporting poor health, diabetes, and heavy alcohol
intake at baseline. Nevertheless, it is possible that changes in diet related to underlying
chronic liver disease could have affected our observed associations. We also were also
unable to assess possible differences in the associations of dietary patterns with chronic liver
disease incidence and progression. Future studies of dietary patterns within populations with
well-defined liver disease are needed.

Our study has several strengths. A detailed FFQ and large sample size allowed for a
comprehensive exploration of dietary patterns with sufficient statistical power to examine
subgroups. The prospective study design reduced the likelihood of recall bias and permitted
the assessment of dietary patterns well before HCC diagnosis or death from CLD.

Our study also had several limitations. First, as in all observational studies, we cannot rule
out the possibility of residual confounding by unmeasured or insufficiently adjusted
covariates. In particular, we lacked information on HBV and HCV infection. However, the
prevalence of HBV and HCV infection in US Whites, which make up the vast majority of
our cohort, is particularly low. Using data from the nationally-representative National Health
and Nutrition Examination Survey (NHANES, 1999-2008), only 0.11% of non-Hispanic
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Whites aged 6 years or older had chronic HBV infection and 2.8% had been exposed to
HBV (45). A second study using NHANES data found a 1.3% prevalence of anti-HCV
among Whites in 2010 (46). Future work, however, is needed to determine whether viral
infections modify the association between diet and HCC and CLD. Second, as discussed
above, we lacked information on prevalent and incident chronic liver disease. Third, index-
based dietary patterns were derived based on current knowledge and may not capture all the
aspects of a healthy diet. Fourth, a majority of the study participants were non-Hispanic
Whites, better educated, and had healthier lifestyles than the general U.S. population, so
extrapolation to other populations or ethnic groups requires caution.

In summary, we observed an inverse association between adherence to the 2010 US dietary
guidelines (HEI-2010) and principle of Mediterranean diet for Americans (aMED) and HCC
incidence and CLD mortality. Our findings suggest that adhering to dietary
recommendations may contribute to lower risk of these diseases.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Associations of the HEI-2010 and aM ED scor e with incident hepatocellular carcinoma
(HCC) incidence and chronic liver disease (CLD) mortality

Hazard ratios are the risk of HCC incidence or CLD mortality associated with an increase of
10 points of HEI-2010 or 1 point of aMED, after adjusting for age, sex, race, smoking,
alcohol intake, education, BMI, diabetes, usual activity throughout the day, vigorous
physical activity, and total energy intake (except the variable serving as the stratifier). P
values for heterogeneity (P-Het) were calculated using Q statistics.
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Baseline characteristics of the participants by quintiles of diet-index scores, NIH-AARP Diet and Health

Study

Table 1

Healthy Eating | ndex-2010

Alternate Mediterranean Diet Score

Quintilel  Quintile3  Quintile5  Quintilel  Quintile3  Quintile5
n 98,988 98,988 98,988 86,535 108,525 110,377
Score median 52 68 79 2 4 6
Age, year, mean (SD) 61.3(55) 62.0(53) 628(52) 615(55)  62.0(54) 62.4(5.3)
Men (%) 66.7 59.7 52.6 56.9 57.4 66.7
BMI, kg/m2, mean (SD) 275(5.1) 27.3 (4.8) 26.3 (4.5) 275 (5.2) 27.2 (4.9) 26.5 (4.3)
Race (non-Hispanic white, %) 92.6 92.3 92.4 93.9 91.9 92.3
Current smoking (%) 23.3 10.5 6.0 22.3 11.9 5.6
Heavy alcohol intake (>3 drinks/day, %) 6.6 8.3 6.2 16.0 6.6 25
Usual activity (heavy work, %) 45 2.7 2.1 4.0 2.8 23
Vigorous physical activity (=5 times/wk, %) 135 19.0 26.5 13.6 18.5 26.0
Education (college graduate, %) 28.7 41.0 47.7 29.4 38.7 50.3
Total calories intake, kcal/day, mean (SD) 2,060 (952) 1,805 (770) 1,669 (657) 2,019 (940) 1,807 (790) 1,744 (693)
Diabetes (%) 7.3 9.8 9.3 8.1 9.7 8.3
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Association of components in Health Eating Index-2010 with HCC incidence and CLD mortality

*
Criteriafor maximum score

HCC, HRT(95% Cl) CLD, HRT(95% Cl)

Total fruit

Whole fruits (not juice)
Total vegetables
Greensand beans
Wholegrains

Dairy

Total protein foods
Seafood and plant proteins

20.8 cups/1,000 kcal
20.4 cups/1,000 kcal
>1.1 cups/1,000 kcal
20.2 cups/1,000 kcal
>1.5 ounces/1,000 kcal
>1.3 cups/1,000 kcal
22.5 ounces/1,000 kcal
>0.8 ounces/1,000 kcal

1.08 (1.00-1.16)
1.04 (0.97-1.11)
0.89 (0.82-0.96)
0.92 (0.87-0.97)
0.97 (0.93-1.01)
1.03 (0.99-1.06)
0.93 (0.85-1.03)
0.92 (0.86-0.98)

1.09 (1.04-1.15)
1.05 (1.01-1.10)
0.95 (0.90-1.01)
0.95 (0.91-0.98)
0.90 (0.88-0.93)
0.96 (0.94-0.98)
0.86 (0.81-0.91)
0.90 (0.86-0.94)

Fatty acids (total poly- and monounsaturated fatty acids)/(saturated fatty 0.94 (0.91-0.97) 0.95 (0.93-0.97)
acids) 22.5
Refined grains <1.8 ounces/1,000 kcal 1.03 (0.99-1.07) 1.08 (1.05-1.11)
Sodium <1.1 gram/1,000 kcal 1.04 (0.99-1.07) 1.04 (0.99-1.07)
0, - -
Empty caloriesi <19% kcal 0.98 (0.96-1.00) 0.99 (0.98-1.01)

*
lounce=2835¢g;1cup=024L.

THR for one point change of each component. Multivariable models were adjusted for age, sex, race, smoking (never, former <1, former >1,
current <1, or current >1 pack/day), alcohol intake (0, >0-0.5, >0.5-1, >1-2, >2-4, or >4 drinks/day), education, BMI (<18.5, 18.5-24.9, 25.0-29.9,

30.0-34.9, or 235.0 kg/mz), diabetes, usual activity throughout the day, vigorous physical activity, total energy intake, and a modified score that
lacked the particular component.

1duasnuely Joyny vd-HIN

1duasnuely Joyny vd-HIN

¢Calories from solid fats, alcohol, and added sugars; threshold for counting alcohol is >13 grams/1,000 kcal.

Hepatology. Author manuscript; available in PMC 2015 August 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Lietal.

Table 4

Page 17

Association of components in the alternate Mediterranean Diet Score with HCC incidence and CLD mortality

Criteriafor optimal score(l)* HCC, HRJr (95% CI) CLD, HRT (95% ClI)

Wholegrains

>median: 1.09 ounces

Vegetables (no white potatoes) >median: 1.86 cups

Fruit
Fish

Red and processed meat

L egumes

Nuts

>median: 2.30 cups
>median: 0.60 ounces
<median: 2.45 ounces
>median: 0.08 cups

>median: 0.30 ounces

Ratio of monounsaturated: saturated fat =median: 1.24

Alcohol

5-15g/day

0.87 (0.72-1.04)
0.79 (0.65-0.95)
1.17 (0.97-1.40)
0.92 (0.77-1.11)
0.93 (0.77-1.13)
0.81 (0.68-0.97)
1.00 (0.83-1.19)
0.78 (0.65-0.93)
0.72 (0.55-0.96)

0.72 (0.63-0.82)
0.90 (0.79-1.03)
1.15 (1.01-1.31)
0.82 (0.73-0.93)
0.90 (0.79-1.03)
0.93 (0.82-1.05)
0.85 (0.75-0.96)
0.80 (0.71-0.91)
0.56 (0.45-0.70)

*

1 ounce = 28.35 g; 1 cup = 0.24 L. Each component was awarded 1 or 0. 1 point was awarded for intake meeting the optimal criteria listed in the
table. Otherwise, 0 point was award.

THR for one point change of each component. Multivariable models were adjusted for age, sex, race, smoking (never, former <1, former >1,
current <1, or current >1 pack/day), alcohol intake (0, >0-0.5, >0.5-1, >1-2, >2-4, or >4 drinks/day), education, BMI (<18.5, 18.5-24.9, 25.0-29.9,

30.0-34.9, or 235.0 kg/mz), diabetes, usual activity throughout the day, vigorous physical activity, total energy intake, and a modified score that
lacked the particular component.
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