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Abstract

Background: Non-Alcoholic Fatty Liver Disease (NAFLD) has emerged as the leading
cause of chronic liver disease worldwide, predominantly associated with lifestyle and
metabolic risk factors. This study aimed to evaluate the epidemiological trends, risk factors,
and clinical presentations of NAFLD among patients attending a tertiary care center in
Eastern India.

Materials and Methods: An observational, cross-sectional study was conducted among 100
patients diagnosed with NAFLD at Jawaharlal Nehru Medical College and Hospital,
Bhagalpur, Bihar. Demographic details, body mass index, dietary habits, comorbidities, and
clinical symptoms were recorded. Statistical analysis was performed using SPSS version
21.0, and p-values <0.05 were considered significant.

Results: The majority of patients (40%) were between 51-60 years of age, and females
constituted 66% of the study population. Obesity or overweight status was observed in 62%
of patients. Diabetes mellitus, dyslipidemia, and hypertension were prevalent in 22%, 16%,
and 14% of cases, respectively. Fatigue (51%) and right upper quadrant abdominal pain
(42%) were the most frequent presenting complaints. Ultrasonographic assessment revealed
that 69% of patients had Grade I fatty liver changes.

Conclusion: NAFLD predominantly affects middle-aged individuals and is strongly
associated with obesity, diabetes, dyslipidemia, and sedentary lifestyle factors. Early
recognition of clinical features and associated metabolic conditions is essential for timely
intervention, emphasizing the need for preventive strategies focused on modifiable risk
factors to mitigate disease burden.
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INTRODUCTION

Non-Alcoholic  Fatty Liver Disease disease worldwide [1,2]. Characterized by
(NAFLD) has emerged as a major global hepatic steatosis in individuals without
health concern and is recognized as the significant alcohol consumption, NAFLD
most prevalent cause of chronic liver encompasses a broad spectrum ranging
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from simple steatosis to non-alcoholic
steatohepatitis (NASH), fibrosis, and
cirrhosis [3,4]. The rising incidence of
NAFLD parallels the global surge in
obesity, type 2 diabetes mellitus,
dyslipidemia, and sedentary lifestyles,
particularly in developing countries
undergoing rapid urbanization [5,6].

In India, the prevalence of NAFLD is
estimated to range between 9% and 32%,
with a significant proportion of patients
remaining  undiagnosed  until  the
development of advanced liver disease [7].
The clinical presentation of NAFLD is
often nonspecific, with symptoms such as
fatigue, vague abdominal discomfort, and
malaise, leading to delayed diagnosis.
Furthermore, NAFLD is increasingly
recognized as the hepatic manifestation of
metabolic syndrome, linking it intricately
with cardiovascular risk factors [8].

Given the asymptomatic nature of early
NAFLD and its potential for progression
to cirrhosis and hepatocellular carcinoma,
early identification of at-risk individuals
based on demographic, clinical, and
metabolic profiles is crucial. This study
was  undertaken to  assess  the
epidemiology, risk factors, and clinical
presentations of NAFLD among patients
attending a tertiary care center in Eastern
India, aiming to contribute to improved
screening and preventive strategies in this
high-risk population.

Material and Methods

This observational, cross-sectional study
was conducted at Jawaharlal Nehru
Medical College and Hospital (JLNMCH),
Bhagalpur, Bihar. The study population
comprised 100 patients aged 15 years and
above, diagnosed with Non-Alcoholic
Fatty Liver Disease (NAFLD) during visits
to the outpatient department (OPD) and
inpatient  department (IPD).  Ethical
clearance was obtained from the
Institutional Ethical Committee prior to
commencement of the study. Patients were
selected based on predefined inclusion and
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exclusion criteria. Inclusion criteria
encompassed patients suspected to have
NAFLD based on clinical symptoms,
individuals identified with fatty liver
changes on ultrasonography without a
history of significant alcohol intake, and
patients exhibiting metabolic risk factors
such as obesity (particularly central
obesity), type 2 diabetes mellitus, insulin
resistance, dyslipidemia, or malnutrition.
Patients were also included if they
demonstrated elevated liver enzymes
during routine evaluations. Individuals
with a significant history of alcohol
consumption (defined as >20 g/day in
females and >40 g/day in males), those
suffering from viral hepatitis (hepatitis B
or C), and pregnant women with fatty liver
disease were excluded from the study.

Clinical data were recorded using a
structured proforma, including
demographic information (age, gender),
anthropometric measurements (height,
weight, and body mass index), dietary
patterns (vegetarian or non-vegetarian),
blood pressure measurements, and history
of associated comorbidities such as
diabetes mellitus, hypertension, and
dyslipidemia. Presenting symptoms such
as fatigue, right upper quadrant abdominal
pain, malaise, heartburn, and regurgitation
were carefully documented.

Statistical analysis was performed using
SPSS version 21.0 software. Continuous
variables were summarized as mean =+
standard deviation, whereas categorical
variables were presented as percentages.
Appropriate statistical tests were applied to
assess associations, and a p-value of <0.05
was considered statistically significant.

Results

A total of 100 patients diagnosed with
Non-Alcoholic  Fatty Liver Disease
(NAFLD) were included in the study. Of
these, 66% were admitted to the inpatient
department (IPD), while 34% were
managed on an outpatient (OPD) basis
(Table 1). The mean age of the study
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population was predominantly in the 51—
60-year age group, which constituted 40%
of the cases. Females accounted for 66%
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of the study population, whereas males
represented 34%, reflecting a higher
burden of disease among females.

Table 1: Distribution of Patients by Type of Care and Demographic Characteristics

Variable Category n %
Type of Care IPD 66 66
OPD 34 34
Gender Male 34 34
Female 66 66
Age Group <30 years 2 2
3040 years 20 20
41-50 years 22 22
51-60 years 40 40
61-70 years 11 11
71-80 years 2 2
>80 years 3 3

Regarding dietary habits, 62% of the
patients consumed a non-vegetarian diet,
while 38% followed a vegetarian diet.

single complaint. The most common
presenting symptom was fatigue, reported
by 51% of patients, followed by right
upper quadrant abdominal pain (42%),

Most patients presented with multiple malaise (25%), heartburn (24%), and
complaints (76%), whereas 24% reported a regurgitation (24%) (Table 2).
Table 2: Clinical Presentations of Study Subjects
Parameter n %
Single complaint 24 24
Multiple complaints 76 76
Fatigue 51 51
Right upper quadrant abdominal pain 42 42
Malaise 25 25
Heartburn 24 24
Regurgitation 24 24
Belching 17 17
Dizziness 6 6
Daytime sleepiness 14 14
History of all symptoms 11 11
The prevalence of associated comorbidities combined therapy, 44.82% received

was high among the study subjects.
Diabetes mellitus was present in 22%,
hypertension in 14%, and dyslipidemia in
16% of the patients. Among those on
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antihypertensive and antidiabetic drugs,
while 55.17% were prescribed both
antidiabetic and antihyperlipidemic
medications (Table 3).
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Table 3: Comorbidities and Treatment Profile among Study Subjects

Comorbidity / Treatment n %
Diabetes Mellitus 22 22
Hypertension 14 14
Dyslipidemia 16 16
Antihypertensive + Antidiabetic Drugs 13 44.8
Antidiabetic + Antihyperlipidemic Drugs 16 55.2

Body mass index (BMI) analysis revealed
that 37% of patients were overweight
(BMI 25-29.9 kg/m?), 25% were obese
(BMI >30 kg/m?), 25% had a normal BMI
(18.5-24.9 kg/m?), and 13% were
underweight (BMI <18.5 kg/m?). Blood

pressure measurements showed that 75%
of patients had a systolic blood pressure
(SBP) below 130 mmHg, and 76% had a
diastolic blood pressure (DBP) below 85
mmHg, suggesting normotension in the
majority (Table 4).

Table 4: BMI and Blood Pressure Profile of Study Subjects

Parameter Category n %
BMI Underweight (<18.5) 13 13
Normal (18.5-24.9) 25 25
Overweight (25-29.9) 37 37
Obese (>30) 25 25
SBP, mmHg <130 mmHg 75 75
>130 mmHg 25 25
DBP, mmHg <85 mmHg 76 76
>85 mmHg 24 24
Clinical examination findings radiological assessment indicated that 69%

demonstrated that abdominal tenderness
was present in 66% of cases,
hepatomegaly in  51%, and the
simultaneous presence of both findings in
51% of the patients. Furthermore,

of patients had Grade I fatty liver changes
on ultrasonography, whereas 31% had
Grade 1II fatty liver. Only 12% of patients
underwent liver biopsy during the study
period (Table 5).

Table S: Clinical Examination and Radiological Findings in NAFLD Patients

Parameter Category n %
BMI Underweight (<18.5) 13 13
Normal (18.5-24.9) 25 25
Overweight (25-29.9) 37 37
Obese (>30) 25 25
SBP, mmHg <130 mmHg 75 75
>130 mmHg 25 25
DBP, mmHg <85 mmHg 76 76
>85 mmHg 24 24
Discussion Indian  population, with a notable

The findings of the present study reaffirm
the increasing burden of Non-Alcoholic
Fatty Liver Disease (NAFLD) in the
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predominance among middle-aged
individuals and  females. Similar
demographic trends have been reported in
previous studies, where NAFLD was
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found to be more prevalent in individuals
aged between 40 and 60 years [9,10].

The female predominance observed in this
study contrasts with earlier Western
literature that traditionally reported a male
preponderance, suggesting that ethnic,
dietary, and lifestyle differences may
influence disease patterns [11,12]. Obesity
and overweight status were major
contributing factors in this cohort,
consistent with the strong association
between increased body mass index and
NAFLD documented in global and
regional studies [13]. Furthermore,
diabetes mellitus, dyslipidemia, and
hypertension were prevalent comorbidities
among the study subjects, reinforcing the
concept of NAFLD as a hepatic
manifestation of metabolic syndrome [14].
These findings underline the importance of
considering NAFLD screening in patients
with metabolic risk factors even in the
absence of overt liver-related symptoms.

The clinical presentation in this study was
dominated by non-specific symptoms such
as fatigue and right upper quadrant
abdominal pain, consistent with prior
observations that NAFLD is often
clinically silent until advanced stages [15].
A significant proportion of patients
presented with multiple symptoms,
emphasizing the necessity for high clinical
suspicion, particularly in individuals with
known risk factors.

The study findings emphasize the
importance  of  targeted  screening
programs, lifestyle interventions, and
public  health initiatives aimed at
modifying risk factors such as obesity,
unhealthy dietary habits, and sedentary
behavior. Given the reversible nature of
early-stage NAFLD, proactive measures
could significantly reduce disease burden
and associated complications.

Limitations of this study include its single-
center design and relatively small sample
size, which may limit the generalizability
of findings. Future multicentric studies
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with larger populations are warranted to
validate these observations and to explore
region-specific risk factors further.

Conclusion

The present study highlights that NAFLD
is predominantly seen in middle-aged
individuals, with a notable female
preponderance. A significant proportion of
patients exhibited risk factors such as
overweight, obesity, diabetes mellitus,
dyslipidemia, and sedentary lifestyle
habits, which were closely associated with
disease occurrence. Fatigue and right
upper quadrant abdominal pain emerged as
the most common presenting symptoms,
while a majority of patients exhibited
multiple clinical complaints at
presentation.

The findings underscore the urgent need
for early identification of at-risk
individuals  through routine clinical
screening, dietary counseling, and lifestyle
modification strategies to curb the rising
burden of NAFLD. Focused preventive
measures addressing modifiable risk
factors may substantially reduce disease
progression and associated morbidity in
the affected population.
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