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ABSTRACT

Objective Due to rapid economic development and the
unique lifestyles, cultures and customs of Hangzhou,
non-alcoholic fatty liver disease (NAFLD) has attracted
widespread attention, with a prevalence rate of 35-45%.
In this study, we used the Chinese version of the Chronic
Liver Disease Questionnaire for NAFLD (CLDQ-NAFLD) to
investigate the current health-related quality of life (HRQL)
among patients with NAFLD and analyse the influencing
factors, which provides a reference for improving the
patients’ HRQL.

Design A cross-sectional design.

Setting This study was conducted from March 2022 to
March 2023 at a tertiary hospital in Hangzhou.
Participants All patients with NAFLD included in this
study were diagnosed using FibroScan, with a controlled
attenuation parameter >248 dB/m.

Primary outcome measures The primary outcome of the
study was the HRQL score, which was assessed using the
Chinese version of the CLDQ-NAFLD.

Results A total of 502 patients with NAFLD were
enrolled in this study (mean age 1.79+13.49 years;
69.7% male). The overall HRQL score was 5.89 (5.33,
6.36), and the fatigue dimension score was the lowest

at 5.17 (4.33, 6.00). Multiple linear regression analyses
revealed that poor HRQL score was correlated with

other marital status (3=—0.096, p=0.036), liver stiffness
>10.3 (kPa) (B=-0.110, p=0.017), regular exercise
(B=-0.121, p=0.006), sex (3=-0.114, p=0.012) and
alanine transaminase (ALT) levels (3=-0.139, p=0.002). A
monthly income >10000 (renminbi) was associated with a
significantly higher HRQL score.

Conclusions This cross-sectional survey conducted in
Hangzhou, China, revealed that HRQL is impaired among
patients with NAFLD. This study revealed a significant
association between HRQAL and sociodemographic
factors, including sex, monthly income and marital

status, alongside clinical factors such as liver stiffness,
regular exercise and ALT level. Emphasising optimal care
management is essential to improve HRQL in patients with
NAFLD.

INTRODUCTION
Owingtomoderndietsand sedentarylifestyles,
non-alcoholic fatty liver disease (NAFLD) has

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study analysed the impact of clinical and so-
ciodemographic factors on health-related quality of
life (HRQL) in patients with non-alcoholic fatty liver
disease.

= The relatively large sample size in this study en-
hances the reliability and generalisability of the
results.

= Since HRQL assessment relies on patient self-
reports, there is a potential risk of subjective bias.

= The cross-sectional design of this study identifies
correlations but does not infer causality.

rapidly increased in prevalence and has now
overtaken chronic viral hepatitis as the most
common chronic liver disease worldwide.
NAFLD covers the spectrum of fatty liver
disease from NAFLD to non-alcoholic steato-
hepatitis and finally to cirrhosis and hepato-
cellular carcinoma.' NAFLD is a chronic and
progressive disorder that can exacerbate both
hepatic and extrahepatic conditions. Without
timely intervention, irreversible liver damage
can occur.” Additionally, NAFLD is a multi-
system metabolic disease linked to various
complications such as cardiovascular diseases,
type 2 diabetes, chronic kidney disease and
colorectal cancer® * Moreover, NAFLD
contributes to escalating healthcare costs;
from 2006 to 2013, total medical expenses
for NAFLD soared from $686million to
$1.42billion, marking a 207% increase, with
a 9.8% rise in per capita costs, thus imposing
significant financial strain on patients and
families.” °

The prevalence of NAFLD varies signifi-
cantly across different geographical regions
and economic conditions.” The results of a
large-scale meta-analysis in 2019 revealed that
the prevalence of NAFLD in mainland China
was 29.8%, the incidence was 63.0 per 1000
person-years and the annual mortality rate
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was 7.3 per 1000 person-years, all of which are the highest
in Asia, and NAFLD has the fastest growing prevalence in
the world.® According to a meta-analysis, the prevalence of
fatty liver in Zhejiang Province is relatively high, rangin%
from 30% to 35%, which is above the national average.
The prevalence of NAFLD in Hangzhou is approximately
35-45% and shows an increasing trend.” In Hangzhou,
the humid and rainy climate encourages a preference for
high-calorie diets. Additionally, as a centre for technology
and e-commerce, and as an economically developed area
in China, young people in Hangzhou exhibit a faster pace
of life, greater work-related stress and increased seden-
tary behaviour, all of which contribute to a higher inci-
dence of NAFLD." "

Health-related quality of life (HRQL) is a multidimen-
sional concept, in which all its dimensions together affect
the overall quality of life, and the assessment results can
reflect an individual patient’s physiological function,
psychological status and social adjustment ability.'* Tt
has become an important component in the assessment
of patient outcomes in clinical settings or clinical trials.
In tackling chronic non-communicable diseases, the
European Union has made improving patients' quality
of life a top priority."” Patients with NAFLD may expe-
rience fatigue, impaired emotional health and reduced
activity, which can affect their quality of life. Younossi et
alreported that the quality of life of patients with NAFLD
progressively worsens as the disease progresses.'* Sayiner
et al reported that patients with NAFLD had a signifi-
cantly lower quality of life and health utility scores than
the healthy population.'” It is imperative to identify and
measure the prevalent and distressing effects specific to
each chronic condition as generic assessment tools may
not adequately capture the unique issues associated with
the diseases.

Additionally, there is a noticeable lack of research on
HROQL for patients with NAFLD in Hangzhou. Thus, we
selected the Chinese version of the CLDQ-NAFLD, which
our team was authorised to localise in 2021."° This scale
is particularly tailored for patients with NAFLD in China.
Therefore, the aim of this study was to assess the impact
of NAFLD on HRQL in patients from Hangzhou, China,
and investigate whether variables related to sociodemo-
graphic and clinical characteristics were independently
associated with HRQL. The results may help identify the
additional cause of low HRQL, provide a theoretical basis
for clinical diagnosis and care, and provide direction and
guidance for the development of health education.

MATERIALS AND METHODS

Study design and sample size

This cross-sectional study followed the Strengthening
the Reporting of Observational Studies in Epidemiology
reporting guidelines'” (online supplemental material 1).
This study was conducted among patients with NAFLD
attending the liver disease clinic at Hangzhou Normal
University Affiliated Hospital. The Metabolic Disease

Management Center at the Affiliated Hospital of Hang-
zhou Normal University is the first multidisciplinary joint
clinic for fatty liver in China. Patients with NAFLD who
attended this clinic were enrolled in the survey conducted
from March 2022 to March 2023. Patient participation in
the study was voluntary and anonymous. The inclusion
criteria were an age>18 years, a controlled attenuation
parameter (CAP) >248dB/m according to FibroScan'
and awillingness to provide written informed consent. The
exclusion criteria included excessive alcohol consump-
tion (=210g/week for males, 2140 g/week for females) ,19
other chronic liver diseases (such as hepatitis B virus,
hepatitis C virus and autoimmune hepatitis), malignant
tumours, medication-induced hepatic steatosis (such as
amiodarone, methotrexate, tamoxifen and corticoste-
roids), gastrointestinal conditions (such as starvation,
malnutrition and total parenteral nutrition), endocrine
and metabolic disorders (such as coeliac disease, poly-
cystic ovary syndrome, growth hormone deficiency and
hypothyroidism), and hemolysis, elevated liver enzymes
and low platelets (HELLP) syndrome, acute diseases and
other disorders associated with hepatic fat deposition.
The sample size was calculated using the formula [ 7 *
P(1 - P)]/d"* with a significance level of 0.05 and a 95%
CI. The estimated prevalence of NAFLD in Hangzhou
is approximately 0.4,” and the relative precision is set at
0.05. Therefore, the required sample size for the study
was approximately 369 patients with NAFLD. Assuming
a 10% non-response rate, a minimum of 410 completed
questionnaires were required for the study.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

Data collection

General data and clinical characteristic variables
Sociodemographic information, including sex, age,
marital status, occupation, education level (junior high
school and below, high school/junior college, college
and above), monthly income and smoking status (yes,
no, ceased), was obtained through self-reports. Clinical
information gathered from medical records included
measurements of height, weight and waist circumference,
body mass index (BMI), patterns of regular exercise; and
various laboratory indicators, including triglyceride (TG),
alanine transaminase (ALT), CAP and liver stiffness, and
the presence of any additional comorbidities.

Regular exercise was defined as five physical activi-
ties of 30min or more per week or three vigorous phys-
ical activities of 20min or more per week.*' Central
obesity was defined as a waist circumference >85cm for
females or >90cm for males.”® BMI was calculated as
weight in kilograms divided by the square of height in
metres. BMI was divided into three categories (normal,
18.5-23.9kg/m*  overweight, 24-27.9kg/m* and
obese, > 28kg/m?).* Body fat is classified by the WHO
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as a body fat percentage >25% for men and a body fat
percentage >35% for women.** *> According to the CAP,
the degree of hepatic steatosis was classified as normal
(CAP<248dB/m), mild (CAP 248-267dB/m), moderate
(CAP 268-279dB,/m) or severe (CAP >280dB/m).?® The
degree of liver fibrosis was classified into a non-fibrotic
group (liver stiffness<7.0kPa), a fibrotic group (liver
stiffness of 7.0-10.2kPa) and a cirrhotic group (liver stiff-
ness>10.3kPa) according to liver stiffness.”” The normal
range for TG is <1.70mmol/L, and the normal range
for ALT is <40U/L. In addition, complications (such as
diabetes, hypertension, hyperlipidaemia, cardiovascular
disease, depression and colon disease) were diagnosed by
doctors.

HRQL assessment

In this study, we used the Chinese version of the CLDQ-
NAFLD scale, which was the Chinese-language version
of the CLDQ-NAFLD scale developed in 2022 by our
team. After cultural debugging, the scale showed better
reliability and validity, with Cronbach’s o coefficients
ranging from 0.807 to 0.956 for each dimension.'® This
scale is only applicable to the population with NAFLD in
China. The CLDQ-NAFLD includes 36 items divided into
six dimensions: abdominal symptoms, fatigue, systemic
symptoms, activity capacity, emotional function and
anxiety. The scale is scored on a 7-point Likert scale (1
for always and 7 for never), with higher scores indicating
better quality of life for patients.

Statistical analysis

The data obtained were checked by two researchers and
then included. The data were entered and analysed using
the Statistical Package for the Social Sciences (25.0).
Continuous variables were presented as the MSDs
(normal distribution) or medians (quartiles) (skewed
distribution), and categorical variables were presented as
frequencies. For the univariate analysis, an independent
t-test was used for comparisons between two groups, and
one-way analysis of variance was used for comparisons
between multiple groups. In addition, multiple linear
regressions were used to analyse the factors influencing
HRQL in patients with NAFLD. In this study, p<0.05 was
considered to indicate statistical significance.

RESULTS

HRQL of patients with NAFLD

Owing to the lack of data on the key variables, out of
517 participants, 502 were ultimately selected. The total
CLDQ-NAFLD score was 5.89 (5.33, 6.36), indicating
that the HRQL of patients with NAFLD was impaired in
all dimensions; the other scores for each dimension are
shown in table 1.

Sociodemographic characteristics of patients with NAFLD
The participants were aged between 18 and 94 years, and
the mean age was 41.79+£13.49 years. Most participants

Table 1 Scores and total scores for each dimension of
quality of life in patients with NAFLD

Score

5.89 (5.33, 6.36)

6.00 (5.33, 6.67)

5.17 (4.33, 6.00)

6.17 (5.33, 6.67)
)
)
)

Characteristics

Overall CLDQ-NAFLD scores
Abdominal symptoms

Fatigue

Systemic symptoms
Activity capacity 6.20 (5.40, 6.80
6.11 (5.33, 6.67

6.14 (5.43, 6.86

Emotional function
Anxiety

CLDQ-NAFLD, Chronic Liver Disease Questionnaire for Non-
alcoholic Fatty Liver Disease.

were male (69.7%), married (79.1%), had a college educa-
tion or above (60.8%) and had a monthly income>10 000
(44.2%). In addition, patients who were male (=-2.051,
p=0.041), had a monthly income>10000 (/=13.348,
p<0.001) or were married (#=3.087, p=0.047) were more
likely to have a better HRQL (table 2).

Clinical characteristics of patients with NAFLD

Table 3 summarises and compares the clinical character-
istics of patients diagnosed with NAFLD. The majority of
patients were centrally obese (74.5%), had a high body
fat percentage (76.9%), had severe NAFLD (77.3%), had
liver stiffness<7.0kPa (69.7%) and did not have comor-
bidities (57.2%). Approximately 40% of patients had a
BMI categorised as obese (42.4%). The analysis revealed
that patients with a higher BMI (/=3.431, p=0.033),
severe NAFLD (F=3.312, p=0.037), greater liver stiff-
ness (/=8.140, p<0.001), no regular exercise (¢=3.462,
p=0.001) and comorbidities (#=1.995, p=0.047) exhibited
worse health-related quality of life.

Factors influencing HRQL in patients with NAFLD

The values assigned to each variable are shown in table 4.
Multiple linear regression analysis (table 5) was conducted
to explore the associations between the demographic and
clinical characteristics and HRQL. The results indicated
that sex, marital status, income>10000 (RMB), liver stiff-
ness=10.3 (kPa), regular exercise and ALT levels were
independently associated with HRQL scores. Notably,
income was the strongest influencing factor (B=0.162),
followed by ALT levels (B=-0.139).

DISCUSSION

This cross-sectional survey provides information on HRQL
and its influencing factors in the NAFLD population in
Hangzhou, an economically developed area of China.
This study revealed that patients with NAFLD have lower
HROQL scores, at (5.89 (5.33, 6.36)), particularly in the
dimension of fatigue at (5.17 (4.33, 6.00)), which may be
influenced by the high proportion of patients with severe
NAFLD (77.3%) even though the majority of patients
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Table 2 Comparison of the health-related quality of life scores of patients with NAFLD with their sociodemographic

characteristics (n=502)

Characteristic Group Overall CLDQ-NAFLD scores T/F P value

Sex Male 305 (69.7%) 5.90 (5.37, 6.36) 2.051 0.041
Female 152 (30.3) 5.80 (5.09, 6.35)

Age (years) 18-39 226 (45%) 5.85 (5.23, 6.34) 2.029 0.133
40-59 224 (44.6%) 5.97 (5.38, 6.43)
>60 52 (10.4%) 5.78 (5.24, 6.26)

Monthly income (RMB) <5000 92 (18.3%) 5.62 (5.00, 6.21) 13.348 <0.001
5000-10 000 188 (37.5%) 5.78 (5.22, 6.22)
>10000 222 (44.2%) 6.04 (5.65, 6.50)

Marital status Unmarried 92 (18.3%) 5.81 (5.25, 6.32) 3.087 0.047
Married 397 (79.1%) 5.92 (5.35, 6.41)
Other 13 (2.6%) 5.30 (4.82, 6.14)

Education level Junior high school and below 103 (20.5%) 5.95 (5.22, 6.35) 2.216 0.110
High school/junior college 94 (18.7%) 5.82 (5.15, 6.35)
College and above 305 (60.8%) 5.90 (5.36, 6.44)

Smoking Yes 84 (16.7%) 5.87 (5.33, 6.45) 0.492 0.611
No 400 (79.7%) 5.89 (5.383, 6.36)
Ceased 18 (3.6%) 5.80 (5.08, 6.14)

P value was determined using the independent t-test and one-way analysis of variance.
CLDQ-NAFLD, Chronic Liver Disease Questionnaire for Non-alcoholic Fatty Liver Disease.;

with NAFLD in our study were asymptomatic. Moreover,
Hangzhou, as an important economic hub in Eastern
China, experiences a faster pace of life and greater work
pressures, both of which could impair HRQL for patients
with NAFLD. Additionally, sex, marital status, monthly
income, liver stiffness, regular exercise and ALT levels
were the key factors influencing HRQL. Therefore, this
study conducted in Hangzhou may offer valuable insights
into the impact of NAFLD on patients.

Current status of HRQL in patients with NAFLD

The study revealed that HRQL was impacted in all the
patients with NAFLD, but the fatigue dimension (5.17
(4.46, 6.00)) was the most impaired, even though the
majority of patients with NAFLD included in our study
were asymptomatic. The same conclusion was reached
by the authors who originally developed the CLDQ-
NAFLD.* Fatigue, as a complex and multidimensional
symptom, is closely linked to physiological dysfunctions
and psychological stress, significantly impacting the
HRQL in patients with NAFLD.* More importantly,
fatigue among individuals with NAFLD was significantly
associated with increased mortality, where the presence
of fatigue increased the risk of mortality by more than
twofold.”

The central component of fatigue is driven by neuroin-
flammation, where systemic inflammatory factors such
as tumour necrosis factor-o. and interleukin-6 cross the
blood-brain barrier, disrupting neurotransmitter systems,
particularly serotonin and dopamine. This disruption

leads to an imbalance in neurotransmitter equilibrium,
reducing self-motivation and cognitive functions, which
are the key characteristics of central fatigue and are
exacerbated by liver disease conditions.* Concurrently,
peripheral fatigue originates from metabolic dysfunctions
and neuromuscular damage associated with NAFLD, with
increased inflammatory markers leading to muscle weak-
ness and reduced endurance.®' # Additionally, psycholog-
ical factors such as depression and anxiety, which often
arise from the chronic stress of managing a long-term
illness, further exacerbating the perception of fatigue.32 i

Fatigue is the most frequently reported symptom
among patients with NAFLD. Owing to the difficulty in
measuring the degree of fatigue and its non-specific,
subjective nature, it is often overlooked. However, it has a
significant negative impact on the quality of life of patients
with NAFLD. Therefore, the treatment of NAFLD, espe-
cially in those with fatigue, requires a multidisciplinary
team consisting of gastro-hepatologists, cardiologists and
behavioural health, exercise, nutrition and sleep experts
to address multiple interrelated comorbidities that drive
fatigue to improve HRQL and long-term survival. >
Although fatigue is a non-specific, subjective symptom, it
merits attention from clinicians and researchers because
of its negative impact on the well-being of patients with
NAFLD.

Factors influencing HRQL in patients with NAFLD
This study revealed that male patients have higher
HROQL scores than female patients. Similar findings from
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Table 3 Comparison of the health-related quality of life scores of patients with NAFLD with their clinical characteristics

(n=502)

Characteristics Group Overall CLDQ-NAFLD scores T/F P value

Central obesity Yes 374 (74.5%) 5.89 (5.34, 6.26) 0.336 0.737
No 128 (25.5%) 5.89 (5.25, 6.35)

Body mass index group 18.5-23.9 87 (17.3%) 5.97 (5.34, 6.42) 3.431 0.033

(kg/m?) 24-27.9 202 (40.2%) 5.94 (5.42, 6.43)
>28 213 (42.4%) 5.83 (5.17, 6.27)

Body fat (%) High 386 (76.9%) 5.86 (5.29, 6.34) -1.326 0.186
Normal 116 (23.1%) 5.99 (5.46, 6.45)

Controlled attenuation 248-267 83 (16.5%) 6.05 (5.66, 6.45) 3.312 0.037

parameter (dB/m) 268-279 31 (6.2%) 5.89 (5.57, 6.57)
>280 388 (77.3%) 5.85 (5.28, 6.33)

Liver stiffness (kPa) <7.0 350 (69.7%) 5.93 (5.35, 6.42) 8.140 <0.001
7.0-10.2 112 (22.3%) 5.89 (5.35, 6.25)
>10.3 40 (8.0%) 5.50 (4.75, 6.02)

Regular exercise Yes 374 (74.5%) 6.11 (5.56, 6.52) 3.462 0.001
No 128 (25.5%) 5.86 (5.20, 6.28)

Comorbidity Yes 287 (57.2%) 5.80 (5.19, 6.23) 1.995 0.047
No 122 (42.8%) 5.97 (5.35, 6.42)

Laboratory examinations

Alanine transaminase (U/L) 43.00 (25.00, 76.00) r=—0.208 0.000

Triglyceride (mmol/L) 1.87 (1.27, 2.51) r=-—0.058 0.197

P value was determined using the independent t-test and one-way analysis of variance.
CLDQ-NAFLD, Chronic Liver Disease Questionnaire for Non-alcoholic Fatty Liver Disease.;

international research indicate that the quality of life of
male patients is better than that of female patients with
NAFLD.” In female patients with NAFLD, HRQL may be
affected by physiological and psychological challenges.

Table 4 Assignment of patients’ general information

Independent variable

Age 18-39 (Z1=0, Z2=0); 40-59 (Z1=1,
Z2=0); >60 (Z1=0, Z2=1)

<5000 (Z1=0, Z2=0); 5000-10000
(Z1=0, Z2=0); >10000 (Z1=0,
Z2=01)

Junior high school and below
(Z1=0, Z2=0); high school/junior
college (Z1=1, Z2=0); college and
above (Z1=0, Z2=01)

Body mass index (kg/  18.5-283.9 (Z1=0, Z2=0); 24-27.9
m?) (Z1=1, 22=0); >28 (Z1=0, Z2=1)
Unmarried (Z1=0, Z2=0); married
(Z1=1, Z2=0); other (Z1=0, Z2=1)
248-267 (Z1=1, Z2=0); 268-279
(Z1=1, Z2=0); >280 (Z1=0, Z2=1)
<7 (Z1=0, Z2=0); 7-10.2 (Z1=1,
Z2=0); >10.3 (Z1=0, Z2=1)

Assignment

Monthly income (RMB)

Education level

Marital status

Controlled attenuation
parameter(dB/m)

Liver stiffness (kPa)

Fluctuations in hormone levels can disrupt metabolism
and body composition, whereas societal expectations
regarding body shape may exacerbate psychological
pressure.38 These factors, working together, may lead to
a reduction in HRQL. As Hangzhou is the city with the
highest permanent population in the province and has
a gender ratio lower than the provincial average, women
may face greater societal pressures when dealing with
physical and psychological challenges. This could further
impact their HRQL.™ * This study also revealed that
married patients also reported higher HRQL scores. This
may be due to the emotional support and family respon-
sibilities provided by their spouse.*' In addition, patients
with NAFLD with spouses are more likely to actively adopt
healthy lifestyle practices to control disease progression
and improve their quality of life.* Social support is also
an external resource for individuals to combat stress,
and good social support can reduce patients' psycholog-
ical stress response, relieve psychological distress, accel-
erate disease management behaviours, increase positive
emotions and improve HRQL. Therefore, finding these
associations would provide clinicians with the opportu-
nity to detect vulnerable populations and provide proper
care.

Moreover, we observed a positive correlation
between the level of HRQL in patients with NAFLD

Lv K, et al. BMJ Open 2025;15:¢088357. doi:10.1136/bmjopen-2024-088357
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Table 5 Results of the multiple linear regression analysis of health-related quality of life

Characteristic B SE B T P value
(Constant) 6.831 0.285 23.932 0.000
Education level

Junior high school and below (ref)

High school/junior college 0.010 0.095 0.006 0.104 0.917

College and above 0.112 0.082 0.079 1.369 0.172
Marital status

Unmarried (ref)

Married 0.076 0.087 0.045 0.867 0.386

Other -0.416 0.197 —-0.096 -2.107 0.036
Monthly income(RMB)

<5000 (ref)

5000-10 000 0.025 0.089 0.018 0.286 0.775

>10000 0.225 0.089 0.162 2.516 0.012
Controlled attenuation parameter (dB/m)

248-267 (ref)

268-279 -0.020 0.138 -0.007 -0.145 0.884

>280 -0.118 0.083 -0.072 -1.420 0.156
Liver stiffness (kPa)

<7 (ref)

7-10.2 0.042 0.074 0.026 0.575 0.565

>10.3 -0.280 0.118 -0.110 -2.386 0.017
Body mass index group (kg/m?)

18.5-23.9 (ref)

24-27.9 0.026 0.090 0.018 0.287 0.774

>28 —-0.090 0.102 -0.065 -0.884 0.377
Age (years)

18-39 (ref)

40-59 0.062 0.073 0.045 0.849 0.396

>60 -0.068 0.113 -0.030 -0.604 0.546
Sex -0.171 0.068 -0.114 -2.510 0.012
Comorbidity -0.057 0.064 -0.041 -0.882 0.378
Regular exercise -0.189 0.068 -0.121 -2.776 0.006
Smoking -0.076 0.070 -0.048 —-1.091 0.276
Abdominal obesity -0.131 0.079 -0.083 -1.663 0.097
Alanine transaminase (U/L) -0.002 0.001 -0.139 -3.080 0.002
Triglyceride (mmol/L) —-0.045 0.023 -0.086 -1.914 0.056

R?=0.159; adjusted R? = 0.122; significance was set at p<0.05.

P value was determined using the multiple linear regression.
B, unstandardised coefficient; 3, standardised coefficient.

and their income level. Research in Brazil and studies
by David both indicate that higher socio-economic
status is closely associated with improved HRQL.®*
NAFLD is a prevalent disease in men in their 40s-50s
who are most active in economic activities.” Good
economic conditions guarantee a material basis and
access to medical treatment, and patients with a

better economic status have better living conditions
and therefore a better quality of life. Patients with
poorer economic status may face greater challenges
in making dietary and lifestyle changes, which are
crucial for the management of NAFLD. However,
in Germany, the HRQL of patients with CLD is not
associated with their economic status.*® The results of
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previous studies have been inconsistent. This discrep-
ancy might be due to the differences in the type of
liver disease, research measurement tools, and other
factors.

The findings of this study indicate that patients with
NAFLD who engage in regular physical activity exhibit a
higher level of HRQL. An interventional study by Abdel-
basset et al reported that 8-week high-intensity interval
aerobic exercise (40min cycling, 3x/week) improved
weight loss and HRQL in obese patients with NAFLD
complicated with diabetes.”” Cuban reported that exer-
cising for >90 min/week positively impacts quality of life.*®
Notably, the positive effect of exercise on reducing the
liver fat content is active even in the absence of significant
weight loss.* Exercise may benefit patients with NAFLD
through several mechanisms. On the one hand, exer-
cise can create a metabolically healthy environment by
increasing peripheral insulin sensitivity, thereby reducing
the transfer of free fatty acids from adipose tissue to liver
tissue.’® On the other hand, exercise can stimulate the
brain to release endorphins and other substances that
promote relaxing emotions and relieve psychological
stress so that patients with NAFLD who exercise regularly
have better HRQL. In addition, a meta-analysis revealed
that long-term exercise has a beneficial effect on lipid
metabolism in Chinese patients with NAFLD.”' According
to the available literature, physical exercise has a benefi-
cial effect on NAFLD.” Various regimens of physical exer-
cise have been shown to reduce the hepatic fat content
through improvements in insulin resistance, liver fatty
acid metabolism, liver mitochondrial function and the
activation of inflammatory cascades, thereby delaying the
progression of NAFLD and improving patients’ quality of
life. Therefore, exercise counselling and health education
for patients should be strengthened in clinical practice,
especially in terms of exercise type, duration and intensity.

The impact of liver stiffness on HRQL was another
finding of our study. Some studies using the SF-36 have
shown that liver stiffness and various dimensions of
quality of life are negatively correlated.” °* In our inves-
tigation, patients with cirrhosis presented markedly
lower HRQL scores than those without cirrhosis, which
is consistent with David’s research, which yielded concor-
dant findings.** Other reports have also shown that the
more severe the combination of liver fibrosis is in patients
with NAFLD, the greater the risk of cardiovascular events,
and cardiovascular disease is one of the leading causes
of death in patients with NAFLD.” This finding suggests
that liver stiffness not only is a significant indicator of
liver health but also may have profound implications
for a patients’ overall health status and lifespan. In this
context, effective treatment not only directly improves
liver function but also may reduce the risk of cardiovas-
cular events, thereby increasing patients’ overall quality
of life and life expectancy. Therefore, future prospective
studies are warranted.

Furthermore, this study identified the ALT level as a
factor influencing patients” HRQL. This finding aligns

with a cross-sectional study in Korea.”® ALT is a commonly
used marker to assess hepatocyte damage. In patients with
NAFLD, an elevated ALT level is typically associated with
liver inflammation and hepatocellular damage.”” Some
prospective cohort studies have shown that patients with
NAFLD, including those with unexplained increases in
ALT levels, may face a reduced life expectancy, with the
main causes of death being malignant tumours, cardio-
vascular diseases and cirrhosis.”® However, even patients
with normal ALT levels may have significant liver inflam-
mation and fibrosis, which could affect their quality of
life and increase the risk of disease progression.” Never-
theless, some studies have suggested that the ALT level
is not correlated with the quality of life of patients with
NAFLD.? ®' The reasons for these differing conclusions
may lie in the differences in the study populations,
sample sizes and diagnostic criteria for NAFLD, among
other factors. Overall, the impact of blood markers on
the quality of life of patients with NAFLD remains uncer-
tain and requires larger cross-sectional studies and inter-
ventional research. Therefore, in the management of
NAFLD, in addition to monitoring ALT levels, factors
such as liver imaging must also be considered to assess
and fully manage the patients’ conditions.

Limitations

To our knowledge, this study represents the most compre-
hensive analysis to date of the demographic and clin-
ical characteristics of HRQL in patients with NAFLD,
providing guidance and assistance for improving HRQL
in clinical practice. Several limitations remain in this
study. First, this cross-sectional study could not determine
the cause—effect and temporal relationships between
independent variables and HRQL changes. Further longi-
tudinal studies are needed to understand how the charac-
teristics of participants may affect HRQL. This study was
conducted at a single centre with a relatively small sample
size. Second, the subjects of this study population were
recruited from the outpatient clinic of a hospital in Hang-
zhou, China, potentially impacting the results because of
the patients’ geographical location, lifestyle and dietary
habits. Therefore, a more comprehensive research design
is needed in the future to fully consider these factors.
Third, this study focused on the HRQL of patients with
NAFLD without accounting for the potential differences
among the various patient subgroups. Therefore, future
research should emphasise subgroup analyses to better
understand the heterogeneity of NAFLD and provide
personalised treatment strategies.

CONCLUSIONS

Currently, the HRQL in patients with NAFLD is impaired.
This study revealed that HRQL is not only associated with
clinical factors such asliver stiffness, ALT levels and regular
exercise, but is also influenced by sociodemographic
factors such as sex, marital status and monthly income.
Based on these findings, it is important to consider both
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clinical and sociodemographic factors when assessing
and managing the overall health of patients with NAFLD.
Therefore, healthcare providers should adopt a holistic
approach to NAFLD management, which includes not
only standard medical treatment but also psychological
support. Additionally, personalised lifestyle guidance
should be provided based on the patient’s socio-economic
background to ensure the accessibility of treatment.
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