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ABSTRACT
Background: Non-alcoholic fatty liver disease
(NAFLD) is one of the most common causes of
chronic liver disease associated with increased liver-
related mortality. Additionally, NAFLD could potentially
impair health-related quality of life. Although an
approved treatment for NAFLD does not exist, a
number of new drugs for treatment of NAFLD are being
developed. As the efficacy and safety of these regimens
are being established, their cost-effectiveness, which
requires the use of quality of life metrics and health
utility scores to quality-adjusted outcomes, must also
be assessed. The aim of this study was to report
quality of life and health utilities in patients with NAFLD
with and without cirrhosis for future use.
Methods: Patients with NAFLD were seen in an
outpatient clinic setting. Each patient had extensive
clinical data and completed the Short Form-36 (SF-36
V.1) questionnaire. The SF-6D health utility scores were
calculated.
Results: There were 89 patients with the spectrum of
NAFLD completed the SF-36 questionnaire: 59 with
non-cirrhotic NAFLD and 30 with cirrhosis. Patients
with NAFLD had significantly lower quality of life and
health utility scores than the general population (all
p<0.0001). Furthermore, patients with cirrhosis had
lower quality of life and utility scores than non-cirrhotic
NAFLD patients: SF-6D 0.660±0.107 in non-cirrhotic
NAFLD vs 0.551±0.138 in cirrhotic NAFLD (p=0.0003).
Conclusions: Health utilities and quality of life scores
are impaired in patients with cirrhotic NAFLD. These
values should be used in cost-effectiveness analysis of
the upcoming treatment regimens for advanced
NAFLD.

INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is
a spectrum of liver disease, ranging from
simple steatosis to cirrhosis and its complica-
tions such as hepatocellular carcinoma.1–3 In
2016, NAFLD is considered as one of the
most prevalent forms of chronic liver disease
in the world.4–5 Although NAFLD is mostly
asymptomatic, patients may experience

fatigue, decreased activity, and emotional
health impairment, which can impact their
health-related quality of life (HRQL).5–8

In addition to its clinical outcomes and
patients’ experience outcomes, NAFLD is
known to be associated with a tremendous
economic burden.8–11 In this context, quality
of life adjustment is usually performed using
health utilities which are based on patients’
preference for a health status.12 In particular,
policymakers typically rely on economic ana-
lyses which often involve calculation of
quality-adjusted life years (QALYs) and other

Summary box

What is already known about this subject?
▸ NAFLD is one of the most prevalent forms of

chronic liver disease globally, with an increasing
prevalence.

▸ NAFLD is often asymptomatic, but patients can
experience fatigue, decreased activity, and emo-
tional health impairment.

▸ NAFLD is an umbrella term, and some forms of
fatty liver disease can progress to advanced
stages.

▸ NAFLD is also associated with tremendous
economic burden.

What are the new findings?
▸ Compared to the general population, patients

with NAFLD had lower health-related
quality-of-life (HRQL) and health utility scores.

▸ Even in the absence of cirrhosis, patients with
NAFLD had lower HRQL scores.

▸ The presence of advanced stages of liver
disease increases the reduction in HRQL and
health utility scores.

How might it impact on clinical practice in
the foreseeable future?
▸ The degree of fibrosis and advanced stages of

liver disease will affect patients’ HRQL and
health utility scores.

▸ Treatment of NAFLD or even the prevention of
disease progression can decrease the reduction
in HRQL and health utility scores.
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quality-adjusted outcomes. The QALYs provide a meas-
urement for the years of life gained or lost not only in
terms of their quantity but also the quality of these years
of life.13 14

There are a number of ways to measure health util-
ities.15 16 One popular indirect method to estimate
health utilities is to use the SF-6D scores which could be
derived from the widely validated and used quality of life
questionnaire, the Medical Outcome Study-Short Form
36 (SF-36).17 18 Given the extent of the economic
burden of NAFLD, we believe that deriving health utility
scores in patients with NAFLD will be useful for future
economic analyses of all upcoming treatments.
Therefore, our aim was to assess HRQL and SF-6D
health utility scores of patients with NAFLD with and
without NAFLD-related cirrhosis.

METHODS
Patients with chronic liver disease for whom clinical and
quality of life data had been collected for our quality of
life database were considered for this study. We included
only patients with an established histological diagnosis of
NAFLD with or without cirrhosis who provided an
informed consent; the presence of cirrhosis was deter-
mined from liver biopsies. The following patients were
excluded from the study population: patients with viral
hepatitis, with significant alcohol intake (>20 g/day for
men, >10 g/day for women), and with other causes of
chronic liver disease. Also, for this study, only patients
with a completed SF-36 questionnaire were selected.

Health-related quality of life
The SF-36 questionnaire (Version 1) includes eight indi-
vidual HRQL domains:
▸ Physical functioning (PF) domain reflects how much

a patient’s physical activities are limited because of
their health.

▸ Role physical (RP) domain reflects how much the
patient’s physical health impacts their work and daily
activities.

▸ Bodily pain (BP) domain evaluates the patient’s lim-
itations because of pain.

▸ General health (GH) domain measures how a patient
sees their personal health and the potential for
decline.

▸ Vitality (VT) domain reflects how tired/full of energy
the patient feels.

▸ Social functioning (SF) domain measures how much
the patient’s physical or emotional problems interfere
with their normal social activities.

▸ Role emotional (RE) domain assesses the impact of
the patient’s emotional problems on their work and
daily activities.

▸ Mental health (MH) domain reflects the patient’s state
of emotional feeling (eg, nervous, peaceful, happy).
For calculation of all these domains, patients’

responses (all on Likert scales of various sizes, from 2 to

6) were averaged and then transformed to range from 0
to 100 with higher scores representing better health.
Then, these domain scores were normalised to the 1994
US population means and SDs, and used for calculation
of the two summary scores:
▸ Physical Component (Summary) Score (PCS) sum-

marises the physical health-related items of SF-36: PF,
RP, BP, and GH.

▸ Mental Component (Summary) Score (MCS) sum-
marises the MH-related items of SF-36: VT, SF, RE,
and MH.
The summary scores were calculated from the normal-

ised domain scores using weights reported from factor
analysis of the SF-36 items and with adjustment for inter-
item correlations.19 These scores were then transformed
to have a mean of 50 and an SD of 10.
Using the SF-36 questionnaire, we also calculated the

SF-6D health utility score. The rationale for the need of
this metric comes from the fact that the SF-36 instrument
does not explicitly incorporate patients’ preferences into
its scoring algorithm. This makes the SF-36 domains
unsuitable for direct use in economic analyses which
require health utility scores for calculation of quality-
adjusted outcomes. On the other hand, calculation of the
SF-6D metric includes applying a ‘preference tariff’ to
patients’ responses, which reflects how ‘valued’ a particu-
lar state of health would be to a patient. The most recent
non-parametric Bayesian algorithm was used for calcula-
tion of the SF-6D scores from the SF-36 items.20

Statistical analysis
We compared all collected demographic and clinical
parameters, together with all of the SF-36 domains,
SF-36 summary scores, and SF-6D health utility scores,
between patients with cirrhotic NAFLD and non-
cirrhotic NAFLD. A non-parametric Mann-Whitney test
was used to compare continuous and pseudo-continuous
parameters (such as age or HRQL scores), and a χ2 test
was used for categorical parameters (such as gender).
For all tests, p values not exceeding the 0.05 threshold
were considered statistically significant.
All analyses were performed using SAS software (SAS,

Cary, North Carolina, USA). The study was approved by
Institutional Review Board.

RESULTS
A total of 89 patients with NAFLD who completed SF-36
questionnaire were used in this study. Of those, 59 had
non-cirrhotic NAFLD (age: 49.1±10.4, % male: 37.3%,
BMI: 39.9±8.8), and 30 had NAFLD-related cirrhosis
(age: 54.1±10.8, % male: 56.7%). Patients with non-
cirrhotic NAFLD were younger in comparison to
patients with cirrhotic NAFLD (p<0.05). The gender
and race distribution was similar between the two groups
(all p>0.05) (table 1). Of patients with complete clinical
data, 45.8% and 13.8% had type 2 diabetes and cardio-
vascular disease, respectively. Of patients with cirrhosis,
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22/30 (73.3%) were Child-Turcotte-Pugh (CTP) class A
and 8/30 (26.7%) were CTP class B or C.
As shown in table 1, all HRQL scores were significantly

lower in patients with cirrhotic NAFLD (all p≤0.05). In
particular, the utility scores in the two groups were as
follows: 0.660±0.107 in non-cirrhotic NAFLD vs 0.551
±0.138 in cirrhotic NAFLD (p=0.0003). Despite this, even
in non-cirrhotic patients, most of their HRQL scores,
including all of the domain scores related to patients’
physical health and also patients’ health utility scores,
were significantly lower in comparison to the general US
population means (all p<0.001)21 22 (figure 1).
In multiple regression analysis, after adjustment for

age, gender and ethnicity, having cirrhosis was inde-
pendently associated with lower HRQL and utility scores
in patients with NAFLD. In particular, the β values were
as follows: −32.6±6.2 (p<0.0001) for PF, −34.9±10.1
(p=0.0009) for RP, −13.0±6.4 (p=0.0467) for BP, −24.0
±5.0 (p<0.0001) for GH, −15.5±5.3 (p=0.0049) for VT,
−28.4±6.6 (p<0.0001) for SF, −34.4±10.3 (p=0.0012) for
RE, not significant for MH (p=0.17), −11.7±2.5
(p<0.0001) for PCS, −6.1±2.7 (p=0.0267) for MCS, and
−0.102±0.030 (p=0.0009) for SF-6D utilities. There were
no other independent predictors of HRQL metrics and
utilities in patients with NAFLD that would reach statis-
tical significance (all p>0.05). In particular, no inde-
pendent associations with HRQL scores were found for
BMI, history of CVD, and type 2 diabetes (all p>0.10). In
patients with cirrhosis, we similarly did not find any asso-
ciation of HRQL score with the CTP class, probably due
to limited sample size.

DISCUSSION
In this study, we assessed the impact of NAFLD on
patients’ HRQL and health utility scores. Our data
clearly show that nearly all HRQL indicators and also
health utilities are significantly lower in patients with
NAFLD in comparison to the general population.
Furthermore, we have shown that more advanced fatty
liver disease, as documented by the presence of cirrho-
sis, had an additional negative impact on patients’
HRQL and health utility scores.
NAFLD has increasingly been recognised as one of

the most common causes of chronic liver disease world-
wide. The shared pathophysiological mechanisms have
established strong linkage between NAFLD and obesity
and metabolic syndrome.23 Besides its substantial epi-
demiological24 and economic11 25 impacts, NAFLD also
causes a significant deterioration of patients’ HRQL.
Our study revealed that, compared to the general popu-
lation, patients with NAFLD had lower HRQL and
health utility scores, even in the absence of cirrhosis.
These findings were in agreement with previous publica-
tions in the literature.5 26 27 In a very recent study
among the National Health and Nutrition Examination
Survey (NHANES) population, it was found that almost
one-fourth of patients with NAFLD reported their
health as poor, which was significantly greater than in
healthy people.5 It was also emphasised that patients
with NAFLD had more impairment of their physical
health than their MH. Our findings supported these
data as for physical component domains, patients with
cirrhotic and non-cirrhotic NAFLD had significantly

Table 1 Comparison of the HRQL scores and health utilities between patients with and without NAFLD-related cirrhosis

Cirrhotic NAFLD Non-cirrhotic NAFLD p Value All NAFLD

N 30 59 89

Age, years 54.1±10.8 49.1±10.4 0.0462 50.8±10.7

Male gender 17 (56.7%) 22 (37.3%) 0.08 39 (43.8%)

Race

Caucasian 20 (83.3%) 43 (72.9%) 0.31 63 (75.9%)

African-American 2 (8.3%) 6 (10.2%) 0.80 8 (9.6%)

Hispanic 1 (4.2%) 4 (6.8%) 0.65 5 (6.0%)

Asian 1 (4.2%) 4 (6.8%) 0.65 5 (6.0%)

HRQL and health utilities

PF (84.5)* 37.5±30.8† 72.0±22.0† <0.0001 60.4±30.0†

RP (81.2)* 21.7±35.8† 57.5±40.8† 0.0001 45.4±42.5†

BP (75.5)* 53.1±30.7† 66.9±23.8† 0.0365 62.2±26.9†

GH (72.2)* 34.1±23.7† 58.5±18.1† <0.0001 50.3±23.1†

VT (61.1)* 29.8±24.2† 46.8±19.8† 0.0016 41.1±22.8†

SF (83.6)* 50.0±32.7† 78.4±22.5 0.0001 68.8±29.4†

RE (81.3)* 38.9±45.6† 73.4±37.0 0.0006 61.8±43.1†

MH (74.8)* 67.3±18.4† 75.8±17.7 0.0512 72.9±18.3

Physical Component Summary (50)* 30.4±11.3† 42.5±9.8† <0.0001 38.5±11.8†

Mental Component Summary (50)* 43.0±11.5† 49.6±10.3 0.0068 47.3±11.1†

SF-6D health utility (0.78)* 0.551±0.138† 0.660±0.107† 0.0003 0.623±0.129†

*General population mean.21 22

†p<0.05 when compared to the general population mean.
BP, bodily pain; GH, general health; HRQL, health-related quality of life; MH, mental health; NA, not available for the cohort; PF, physical
functioning; RE, role emotional; RP, role physical; SF, social functioning; VT, vitality.
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lower scores than the general population, whereas for
mental component domains, only the scores of cirrhotic
patients achieved significance. In a study of Dan et al,
HRQL of patients with chronic liver disease caused by
different aetiologies was assessed. It was reported that
the overall HRQL scores of patients with NAFLD were
lower than those of patients with hepatitis B (HBV) and
hepatitis C (HCV) infections, and NAFLD was an inde-
pendent predictor of poorer HRQL.28

The impact of disease severity on HRQL was another
finding of our study, which was parallel to the findings
of previous publications,26 27 29 as patients with cirrhotic
NAFLD had significantly lower HRQL and health utility
scores than patients with non-cirrhotic NAFLD. In a
study of David et al,26 HRQL of patients with NAFLD was
assessed using SF-36. More than 60% of the study popu-
lation had non-alcoholic steatohepatitis (NASH), half of
which had bridging fibrosis or cirrhosis. It was found
that patients who had progressed to NASH had lower
HRQL scores than patients with simple steatosis, and cir-
rhotic patients had the least HRQL scores. In another
study, Afendy et al27 investigated the HRQL of patients
with chronic liver disease and compared the findings of
cirrhotic patients according to their Child-Pugh class. It
was found that patients with Child-Pugh class A cirrhosis
had significantly higher scores on all SF-36 domains
than patients with Child-Pugh class B and C cirrhosis,
and there was no significant difference between the
latter two classes. In our study, patients with cirrhosis
had significantly lower HRQL and health utility scores
than patients without cirrhosis and the general
population.

The limitations of this study include a limited sample
size, limited clinical data, and the absence of a better
granularity of the NAFLD spectrum (such as the stages
of non-cirrhotic steatohepatitis or decompensated cir-
rhosis). Also, the retrospective analysis does represent a
limitation of the study design, and future prospective
studies are warranted. Nevertheless, calculating SF-6D
scores directly from the SF-36 instrument can provide
the health utility scores that can be used for all future
economic analyses related to NAFLD. To the best of our
knowledge, this information is currently not available.
In conclusion, this study clearly showed that compared

to the general population, patients with NAFLD had sig-
nificantly lower HRQL and health utility scores, which
worsen with the advanced stages of the disease. We
believe that having these data is extremely important in
the context of NAFLD becoming increasingly recognised
as the most important chronic liver disease worldwide.
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