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Abstract:

Background:

Non-alcoholic fatty liver disease (NAFLD) is a common liver disease. Despite the increasing incidence of
NAFLD, its diagnosis rate is extremely low. Patients at increased risk for NAFLD are usually those with at
least one metabolic disease like, type 2 diabetes mellitus (T2DM), hypertension, obesity, dyslipidemia, or
polycystic ovarian disease (PCOD). Few regional studies have found a need to improve the understanding of
NAFLD and its associated burden. Thus, this study was conducted to assess the knowledge, attitudes, and
practices regarding NAFLD among Indian patients with metabolic diseases.

Methodology: A cross-sectional, observational, multicentric study conducted among 100 patients having at
least one metabolic disease presenting to the outpatient departments of general physicians, diabetologists,
and endocrinologists of a tier-1 city in western India. Information regarding demographic details, clinical
profile, and a structured pre-validated questionnaire comprising 25 questions in three sections: questions to
evaluate knowledge, attitude, and practice of NAFLD, was recorded in the Case Record Forms and included
in this analysis. The total KAP score was derived, and subjects were classified as having low (0-7), average
(8-14) or high score (15-22).

Result: In terms of knowledge, almost half (52%) were knowledgeable, 41% had a good attitude, and 52%
had a good practice score.

Conclusion: This study concluded that the participants had a significant amount of knowledge and a
positive attitude toward NAFLD, but practice must be developed.
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Introduction:

Non-alcoholic fatty liver disease (NAFLD) is a
prevalent hepatic disorder [1]. Although the
number of patients with NAFLD is increasing,
less than 20% have received a formal diagnosis
[2]. Individuals who have a higher likelihood of
developing NAFLD typically have at least one
metabolic disorder, such as type 2 diabetes
mellitus, hypertension, obesity, dyslipidemia
(specifically hypertriglyceridemia), or Polycystic

Ovarian Disease (PCOD). Several regional studies
have identified a lack of knowledge regarding
NAFLD and its associated impact, indicating the
need for improvement [3-5]. In 2021, the Ministry
of Health and Family Welfare of India
incorporated NAFLD under the National Program
for Prevention and Control of Cancer, Diabetes,
Cardiovascular Diseases, and Stroke (NPCDCS)
[6]. The guidelines use essential public health
strategies, including health promotion, risk
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classification, timely diagnosis, and rapid
treatment [7]. Currently, liver biopsy is considered
as the most reliable method for diagnosing
NAFLD. However, because of its invasive nature,
high cost, and susceptibility to sampling errors,
alternative non-invasive tests, such as the
Fibrosis-4 index (FIB-4), NAFLD Fibrosis Score
(NFS), and transient elastography, have been
developed as more accessible and affordable
options for identifying patients at high risk of
NASH and advanced fibrosis [8].

However, the efficacy of NAFLD testing is
ineffective due to the lack of awareness and
knowledge gaps about the disease among both
patients and physicians. This results in a delay in
the identification and treatment of NAFLD,
leading to its rapid progression and worsening
impact on the healthcare system and economy [6].
The impact of knowledge, attitude, and practices
(KAP) on self-management outcomes in patients
with fatty liver is significant. However, the
relationship between KAP and concomitant
diseases in these patients remains unknown [9].
The number of studies on factors associated with
such cases in India is limited. Therefore, this study
was planned with the primary aim to conduct a
multi-centric  survey using a pre-validated
questionnaire to evaluate the knowledge, attitudes,
and practices regarding NAFLD among Indian
patients with metabolic diseases.

Materials and methods:

This multicentric, cross-sectional, observational
study was conducted over a two-month period
from May to June 2024. This study was conducted
at the outpatient departments of four internal
medicine  practitioners, diabetologists, and
endocrinologists in Mumbai, India. The objective
of this study was to assess the prevalence and
characteristics of metabolic disorders in the
selected population.

The sample size was 100 patients, recruited using
convenience sampling to ensure a diverse and
representative cohort. Patients over 18 years of
age and have at least one of the following
metabolic disorders: Type 2 Diabetes Mellitus
(T2DM), Hypertension (HTN), Dyslipidemia
(Hypertriglyceridemia), Obesity, or Polycystic
Ovarian Disease (PCOD) were included in the
study. Non-consenting patients were excluded
from the study to maintain ethical standards and
ensure voluntary participation. This approach

aimed to provide insights into the prevalence and
management of metabolic disorders in the urban
population of Mumbai and provided valuable data
for future research and healthcare strategies.

Data collection:

After obtaining written informed consent from the
participants, information regarding demographic
characteristics, clinical diagnosis, and the latest
available laboratory parameters such as HbAlc
(glycated  hemoglobin), triglycerides (TG),
aspartate transaminase (AST), alanine
transaminase (ALT), platelet count and transient
elastography parameters (controlled attenuation
parameter (CAP) and liver stiffness measurement
(LSM) within the last six months were recorded.
Patients were interviewed based on a structured,
pre-validated questionnaire about  their
knowledge, attitude, and practice regarding
NAFLD, and data were collected in the prescribed
case record forms and included in this analysis.
The questionnaire comprised 25 closed-ended
questions with Yes/No responses or multiple-
choice options, of which 22 questions were
included for scoring. A correct response was
assigned a score of 1, and an incorrect response
received a score of 0. The KAP score was derived
by summing the scores and categorizing subjects
into low (0-7), medium (8-14), and high (15-22)
score groups. Data were entered into Microsoft
Excel, analysed statistically using the Data
Analysis Tool, and results were expressed as mean
+ SD, percentage, or in tabulated form.

Operational definitions:*°

1. Knowledge: It is the awareness of the
community about NAFLD. It is measured
by calculating the mean score of the 13
items and categorized as knowledgeable or
not knowledgeable based on the mean
score of the correctly answered questions.

2. Attitude: The way community thinks and
behaves toward NAFLD. It is measured by
calculating the mean score of the 6
questions. All individual answers to
attitudinal questions were computed to
obtain total scores; based on which
participants were categorized as having
good attitude or poor attitude.

3. Practice: The habitual community
involvement to prevent NAFLD. It is
measured by calculating the mean score of
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the 6 questions and based on the mean
score participants were categorized as
good practice or poor practice.

Ethical consideration:

The study was designed and conducted in
compliance with the Declaration of Helsinki. Prior
to data collection, approval from the Ethical
Committee was obtained through RPIEC230524
dated 29/05/2024.

Results:

In total, 100 patients demographic and clinical
profiles were collected and analysed (Table 1). Of
these, 52% were male and 48% were female. All
patients had at least one comorbidity, with type 2
diabetes mellitus being the most common (72%)
and PCOD being the least common (10%). The
mean CAP score, LSM score and other clinical
parameters are presented in Table 2. Individual
responses regarding knowledge, attitudes, and
practices regarding NAFLD in percentage of all
patients are presented in Table 3.

Table 1: Demographic details of patients with
metabolic disorders (N= 100):

ALT (Unit/Liter) 41.28 + 38.07
Platelet Count (10°/L) 229.98 + 61.32
LSM in kilopascals (kPa) 6.39 + 2.68

CAP, decibels per meter | 258.16 £ 50.81
(dB/m)

FIB-4 score 1.68+0.84

[Abbreviations: ALT- Alanine transaminase, AST- Aspartate transaminase,
CAP- Controlled Attenuation Parameter, FIB-4- Fibrosis-4 score, HbAlc-
Glycated Hemoglobin, LSM- Liver Stiffness Measurement, TG-
Triglycerides]

Table 3: Knowledge attitudes about NAFLD
among patients with metabolic disorders

Age (years, mean + SD) 54.09 + 14.64
% of patients

Gender

Male 52

Female 48

Education level

Primary education 16

Secondary education 32

Graduate 31

Postgraduate 21

Comorbid conditions

Obesity 19

Type 2 diabetes mellitus 72

Dyslipidemia 48

Hypertension 36

PCOD 10

Table 2: Laboratory parameters of patients
with metabolic disorders (N=100):

Parameter Value (mean =
SD)

TG (mg/dl) 138.48 £ 99.97

HbA1c (%) 6.80 +1.19

AST (Unit/Liter) 43.52 £ 30.35

(N=100):
No. | Question Responses
(%)
Knowledge aspects
1. NAFLD terminology
Yes 60
No 40
2. Source of Information
HCP 23
Family /Families 16
Mass media 17
Do not know 44
3. Occurrence of SLD without
alcohol intake
Yes 57
No 43
4, Metabolic risk factors for
SLD
Obesity 6
T2DM 6
Dyslipidemia 13
Hypertension 6
Do not know 69
5. Impact of metabolic disease
progression
Yes 35
No 65
6. Fatty liver disease symptoms
Yes 34
No 66
7. Diagnostic test for SLD
LFT 31
USG 28
VCTE 16
Do not know 25
8. Need for SLD treatment
Yes 54
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No 46 No 47
9. Long-term complications of 2. | Ask the doctor about the
SLD cause of SLD
CVvD 8 Yes 35
DM 16 No 65
Liver Cirrhosis 2 3. | Willingness to adopt specific
HCC 4 diet
Do not know 70 Yes 70
10. | Impact of improper diet and No 30
lifestyle on SLD 4. | Willingness to exercise to
Yes 63 lose weight
No 37 Yes 54
11. | Curability of SLDs No 46
Yes 50 5. | Willingness to take specific
No 50 medications for SLD
12. | SLD is a disease of adults Yes 40
only No 60
Yes 81 6. | Willingness to  continue
No 19 therapy for long periods
13. | MASLD terminology Yes 18
Yes 2 No 82
No 08 [Abl_areviations: CVD - cardiovascul_af disease, HC(_: - Hepa_tocellular
. carcinoma, HCP — Healthcare Physician, LFT — Liver function tests,
Attitude aspects MASLD - Metabolic dysfunction associated steatotic liver disease,
L[ Risk of developing fatty liver NAPLD -~ on ool faty r e S St e e
Yes 74 Vibration controlled transient elastography]
No 26
2. | Wanting information about The mean value of the KAP score for NAFLD
fatty liver from the treating was observed to be 11.22 + 4.34 with 47% of
physician participants scoring higher than the mean score
Yes 93 (table 4). The distribution of the overall KAP
NoO 7 score among the participants (%) is illustrated in
3. | Perception of SLD as a Figure 1.
serious problem
Yes 65 Tat_)le 4: Mean KAP score for NAFLD among
No 35 patients with metabolic disorders (N=100)
4. \S/\Cgmgness to be tested for KAP Value (mean | % B _of
Yes 50 Parameter + SD) pgrtlmpants with
NG = higher than
- - . mean score
2 E:gfr”e(gtt#]frft o ;hLeDd'agnos'S Knowledge | 4.49+251 | 52
Yes 8 Attltu_de 403+1.19 41
No 55 Practice 2.70 + 1.67 52
— Total score | 11.22 +4.34 | 47
6. Willingness to attend (KAP)
counseling sessions
Yes 73
No 27
Practice aspects
1. Screening for SLD
Yes 53
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23%
30%

47%

= Low 0-7 Medium 8-14 High 15-22

Figure 1: Distribution of participants (%)
according to overall KAP score.

Discussion:

This cross-sectional study was conducted at four
centers in a tier 1 city in India, where a diverse
group of patients were interviewed. Recent study
reported that the prevalence of NAFLD in Asia is
estimated to be 29.6% [10,11]. In India, the
prevalence of NAFLD in urban population ranges
from 9-53% [12]. In a study by Mohan et al.
(2009), the high rate of NAFLD in the urban
population ranged from 16.6% to 32% in India
[13]. Primary metabolic factors that elevate risk
include metabolic syndrome, diabetes, obesity,
mixed hyperlipidemia, and hypercholesterolemia
resulting from familial hypobetalipoproteinemia.
There is a suggestion that if NAFLD can be
averted, it might also reduce other
noncommunicable diseases [14]. Despite the high
incidence of metabolic disorders and their
association with NAFLD in India, awareness and
understanding of its management remain
relatively low. This study aimed to identify gaps
in various aspects of knowledge, attitude, and
practice (KAP) regarding NAFLD among the
Indian population with metabolic disorders [15].
Knowledge of NAFLD: According to a study
conducted by Lee JH et al (2023), only 25.7% of
the general population is aware that NAFLD (non-
alcoholic fatty liver disease) increases the
occurrence of heart and brain disorders. Our study
found a similar result, with approximately 30% of
the participants being aware of the long-term
cardiac and liver consequences associated with
NAFLD [16]. In the study conducted by Singh P
et al (2022), 50.15% of the participants were
knowledgeable of the term “NASH,” whereas

only 8.62% were aware of non-alcoholic
steatohepatitis (NASH). However, none of the
participants were familiar with MAFLD
(metabolic dysfunction associated fatty liver
disease) [17]. The present study also found
comparable results, with 60% of the participants
being aware of the term “NASLD,” while only 2%
knew about MASLD. The majority of patients in
our study (63%) were aware that non-alcoholic
fatty liver disease (NAFLD) is a lifestyle disease
with a prevalence of 97.4%. In Singh P’s study,
nearly all patients were knowledgeable about the
diagnostic methods for fatty liver, such as
ultrasound, CT-Scan, MRI, and VCTE. This
awareness was reported to be 97.1%; however,
our data showed a lower percentage of 75% [17].
In accordance with Roy K et al (2016), a
significant majority of 96.7% of the participants
with NAFLD were uninformed about the risk
factors associated with NAFLD, in contrast to the
69% observed in our research [18]. The variation
can be attributed to the fact that all patients were
registered at clinics where physicians specialized
in either diabetology or endocrinology. In
addition, a study revealed that 81% of patients
believe that this disease affects adults exclusively.
However, Shalimar et al. (2022) demonstrated that
4 out of 10 youngsters in India experience fatty
liver disease [19]. The study conducted by the
University of Baroda in 2016 found that none of
the participants perceived obesity to be a risk
factor for NAFLD. However, our investigation
revealed that 6% of the participants perceived
obesity as a risk factor. Additionally, the same
number of participants believed that the existence
of type 2 diabetes could affect the liver [8].
Although there is a strong understanding of the
terminology and therapy of NAFLD, there is a
dearth of awareness regarding the potential
progression of NAFLD to end-stage liver disease
and cardiovascular disease. When calculating the
average knowledge score, it was observed that
almost half (52%) of the study participants can be
said to be ‘knowledgeable’ in this study.

Attitude regarding NAFLD: In the Korean study, a
significant majority (85.7%) of the general
population acknowledged the potential for
developing fatty liver. The study found that a
significant number of responders (60.2%)
expressed willingness to participate in the NAFLD
treatment program, with similar outcomes.
Additionally, 50% of the participants in the same
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study emphasized the financial burden of medical
expenditures [16]. This result corresponds to our
finding that 74% of patients believe that they are
at risk of developing fatty liver. Within our study,
a significant majority of patients (93%) expressed
a strong desire to receive further information from
their treating physicians and 73% of the
respondents indicated willingness to participate in
counselling sessions. Additionally, 48% of the
participants in our survey expressed that NAFLD
diagnosis and treatment appeared to be costly to
them. Weiland et al. (2015) conducted a study in
an outpatient clinical environment to examine
NAFLD awareness among individuals with high
metabolic risk factors. The study found a lack of
awareness regarding NAFLD among the
participants [20]. Thus, an average of 41% of the
patients had a good attitude in this study
(participants scored > mean score), with 9% of the
patients obtaining a full score of 6/6.

Practice regarding NAFLD: In a Korean study
[16], 58.5% of individuals indicated that they
choose to engage in more physical activity as a
means of preventing and managing NAFLD. At
the same time, in this study, 54% of patients
exhibited a willingness to exercise to lose weight
and manage SLD. The practices toward
medication and therapy seemed to be lacking, with
only 40% of patients willing to take specific
medications to treat SLD and only 18% agreed to
take treatment for life. This behaviour can be
reversed with active intervention and counselling
from the treating physicians because patients have
the utmost trust in the advice of their physicians.
In total, 52% of the patients had a good practice
score in this study (participants scored > mean
score).

Overall KAP Score: In terms of the mean NAFLD
knowledge attitude practice (KAP) score in Roy K
et al, it was in the poor category, but in this study,
it came out to be in the medium category with a
mean score of 11.22 + 4.34, with a maximum
number of patients in the medium category (47%)
[18]. With improvements in patient care and
counselling techniques by physicians and
diabetology specialists, this score has shown
positive outcomes over time. By incorporating
NAFLD into the National Program for Prevention
and Control of Cancer, Diabetes, Cardiovascular
Diseases, and Stroke (NPCDCS) since 2021 [7],
further improvements in the awareness and

attitude regarding NAFLD can be expected over
the next decade in these patients [21].

The small sample size and focus on a single city
limit the ability to generalize the findings to the
entire Indian population. Additionally, the study
specifically approached the clinics of internal
medicine  practitioners,  diabetologists, and
endocrinologists, which may introduce bias in
patient awareness levels. There is a need to have
more randomized, controlled trials with larger
sample sizes with involvement of multiple
specialities.

Conclusion:

The present study highlights the significant gaps
in knowledge, attitudes and practices (KAP)
regarding NAFLD among Indian patients with
metabolic disorders. Despite a high prevalence of
metabolic disorders, awareness and understanding
of NAFLD remain low. Effective patient
education and counselling by healthcare providers
are crucial for improving NAFLD management.
Incorporating NAFLD into national health
programs can enhance awareness and preventive
measures, ultimately reducing the burden of
NAFLD and associated comorbidities in India.
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