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Dinesh Kumar®

ABSTRACT

Background: Non alcoholic fatty liver disease (NAFLD) is one of
the most common causes of chronic liver disease globally and its
burden is increasing in India. There is still paucity of knowledge
regarding the actual burden and risk factors of NAFLD especially
in rural areas.

Methodology: The present study was conducted in six villages
under Health and Demographic Surveillance System (HDSS) in
Block RS Pura. A total of 322 adults aged 30 years and above were
selected using simple random sampling to estimate the prevalence
of NAFLD . The number of eligible participants as per inclusion
criteria were 258 and Out of them, finally 250 participants reported
for undergoing ultrasonography of the liver, anthropometry,
blood pressure recording, and biochemical tests .

Results: Prevalence of NAFLD was 37.2% (31.4-43.3). Majority of
participants had mild severity (57%). Persons with low physical
activity and high BMI (both overweight and obese persons) had
maximum prevalence of NAFLD 66.7%, 26.2% and 43.07% respec-
tively. Hypertensives and women with higher waist hip ratio also
reported higher prevalence. Regarding biochemical levels, the
prevalence was higher in subjects having high SGOT (69.8%)
,SGPT (43.5%), serum alkaline phosphates (43.4%) and serum LDL
levels(64.4%).

Conclusions: The prevalence of NAFLD is high in rural areas of
India.

Key Words: Nonalcoholic fatty liver disease (NAFLD), Prevalence,
Risk factors, Rural area

as the hepatic component of the metabolic syn-
drome which includes hyperlipdemia, glucose in-

Non-Alcoholic Fatty Liver Disease (NAFLD) is a
public health problem worldwide and is recog-
nized as one of the most common forms of liver
diseases, affecting 2.8-24% of the general popula-
tion.! and currently the most common cause of ab-
normal liver function tests . The overall prevalence
of NAFLD in western countries vary from 15-40%
to 9-40% 2in Asian countries .In India, the preva-
lence of NAFLD in T2DM patient is reported to be
range in 12.5-87.5% .34 NAFLD is now recognised

tolerance, obesity and systemic hypertension. The
risk of severity of it increases with the number of
components of the metabolic syndrome.

The most common documented comorbidities that
have been associated with NAFLD include obesity,
impaired insulin sensitivity and dyslipidemia, type
2 diabetes mellitus and glucose intolerance, with or
without superimposed obesity. 5

National Journal of Community Medicine | Volume 9 | Issue 11 | Nov 2018

Page 787



a Open Access Journal | www.njcmindia.org

PISSN 0976 3325 | elSSN 2229 6816

The natural history of the disease is still unclear. In
studies with paired biopsies (one biopsy per-
formed after the period of follow-up), the disease
progressed in 32-41%, remained stable in 34-50%,
and improved in a minority of the patients with
NAFLD.¢ Since 2005, five retrospective studies
have been published and have included a total of
74 patients with NAFLD and paired liver biopsy
specimens with follow up period ranging from 1 to
15 years.”

The true prevalence of NAFLD and non alcoholic
steatohepatitis (NASH) is unknown given that the
disease definition and modalities used for diagno-
sis are not standardized. Methodology of epidemi-
ology studies of NAFLD vary widely as well, with
only limited data from large population-based
studies. There is limited data on the prevalence of
NAFLD from India. Most of the studies examining
the natural history of NAFLD in India and world-
wide have been conducted in hospital settings with
a smaller sample size and hence generalizability is
questionable. There is limited information regard-
ing prevalence of NAFLD from rural India.

OBJECTIVES

The study conducted to estimate the prevalence of
NAFLD in adults aged 30 years and above in rural
area of Jammu and to study factors selected risk
factors in relation to NAFLD.

METHODS

The present study was observational cross sec-
tional community based study conducted in the
newly developed Health and Demographic sur-
veillance System (HDSS) area in Block RS Pura
which is a rural field practice area of the Depart-
ment of Community Medicine and Govt. Medical
College Hospital Jammu for a period of one year
w.e.f., Tst November 2016 to 31st October 2017. The
HDSS area extends in 6 villages including Gazian,
Alawal Chak, Langotian, Benagarh, Tutre and
Ganda comprising of total population of 5010. The
physical detail of the study area is depicted in fig 1.

The study was carried out after obtaining ethical
clearance from the Institutional Ethical Committee,
Government Medical College, Jammu (IECGMCJ).
The required sample size was calculated using the
formula z2x p x (1-p)/L?where p was assumed to
be 30% and relative precision was kept as 20%.
Confidence level and response rate was set as 95%
& 90% respectively. A total of 322 adults =30 years
of age were required to estimate the prevalence of
NAFLD.

We employed simple random sampling technique

Sty v Fone M it

Fig 1: Study area

to select 322 participants. Inclusion criteria was 1)
Willing to participate in study and thereby provide
Consent 2) Age 30 years or more .3).Willing to un-
dergo investigations required as per the study and
Exclsuion criteria was 1). Individuals taking >20
gms/day or 140 gms/ week of alcohol for >1 year .
2) Patients with chronic liver diseases, Hepatitis B
or C, a known case of autoimmune hepatitis or
Wilson diseases. The list of selected participants
was shared with local health workers and a visit
was scheduled to a particular village in consulta-
tion with the worker with-out disturbing their rou-
tine home visit schedule. Accompanied by the local
worker, the investigator visited randomly selected
participant, and requested him/her to participate
in the study. In case the house of the participant
was found locked or the participant was not avail-
able at home, another visit was made after seeking
appointment from him. If the house was found
consistently locked or the participant has moved
away or he declined to participate, he/she was ex-
cluded from the study. There were 258 eligible par-
ticipants as per inclusion criteria. But finally 250
participants reported for undergoing ultrasono-
graphy (USG) of the liver, anthropometry, blood
pressure recording, and biochemical tests and were
included in the study. Flow chart depicting par-
ticipant flow is depicted in figure 2

The consenting eligible participant after being
briefed about the purpose of study were subjected
to in person interview to collect socio-demographic
and clinical details from him using a semi-
structured questionnaire. Dietary history was ob-
tained using 24 hour recall method. Physical activ-
ity was obtained using Global Physical Activity
Questionnaire (GPAQ) version 2.8

Then the participants were physically examined
which included general and systemic examination.
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| 322 participants selected

26U participants
selected as per
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42 participants
excluded as per
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22 (16 temales and &
males] partieipants

refused to participate

| A total of 258 forms were flled |

& participants (4
females & 2 males)
refused to give blood
sample and 2 females
refused for USG

250 participantsreported to the GHMC
for anthropemetry, BP measurement,
hiochemical test and USG of liver

|—| Final sample size attained was 230 |

Fig. 2: Participant Flow

computer software Microsoft excel and IBM SPSS
version 20 (Chicago Inc). The qualitative data were
reported as proportions while mean (SD) shall be
reported for quantitative variables. Prevalence was
reported as point estimate along with 95% confi-
dence intervals. A two tailed p value <0.05 was
taken as significant. All p valves reported were
two tailed.

RESULTS

Among 250 participants, maximum number of in-
dividuals i.e 183 (73.2%) belonged to age group of
less than 50 years while 67 (26.8%) individuals
were older than 50 years. NAFLD was present in
93 individuals with overall prevalence of 37.2%
(31.4-43.3). .Individuals older than 70 years had
highest (57.1%) prevalence of NAFLD among all
age groups. (Table 1) Majority of participants had
mild severity (57%) while severe NAFLD was pre-
sent only in 16 (17.2%) individuals. (Table 2)

Tablel Age wise prevalence of NAFLD

Height, Weight, waist and hip circumference,

Waist hip ratio, BMI was noted. Seated blood pres-

sure was measured with well-maintained equip-
ment in a single visit after the patient observed
standard precautions.

The participants then were communicated ap-

pointment for blood testing and sonography at

Age Cases with ~ Total Prevalence

(in years) NAFLD Subjects  (95% CI)

30 - 40 37 98 37.7 (28.7-74.6)
40 - 50 34 85 40 (30.2-50.6)
50 - 60 10 41 24.3 (13.8-39.3)
60 - 70 8 19 421 (23.1-63.7)
=>70* 4 7 57.1 (25.0-84.1)
Total 93 250 37.2 (31.4-43.3)

GMCH Jammu and were asked to attend the same
after overnight fasting on day convenient to the
participant. A 12hr fasting venous sample was

taken from each participant to measure biochemi-
cal parameters like Blood Sugar (F), liver function

*oldest respondent studied was male aged 75 years

Table 2 Severity of NAFLD according to age

tests , lipid profile, CBC, Anti HBsAg and Antibod-
ies to Hepatits C virus. All the participants were
also subjected to abdominal Ultrasonography to
investigate for the presence of fatty liver disease.

Statistical Analysis: Data was analysed using

Age(in years) Mild (%) Moderate (%) Severe (%)
30-40 20 (54.0) 11 (29.7) 6 (16.2)
40-50 19 (55.8)  8(23.5) 7 (20.5)
50-60 6 (60) 2 (20) 2 (20)
60-70 5 (62.5) 3 (37.5) 0(0)

>70* 3 (75) 0(0) 1 (25)
Total 53(57%)  24(25.8) 16(17.2)

(Figure in parenthesis are n-numbers, %-percentage)

Table 3 Distribution of NAFLD according to Sex and sociodemographic variables

Sociodemographic characteristics Cases with NAFLD Total subjects Prevalence (95%CI) P value
Sex
Male 63 172 36.6 (29.7-44.5) 0.07
Female 30 78 38.4 (28.4-49.5)
Education Status
[lliterate 29 73 39.7 (29.2-51.1) 0.5
Primary and Middle 5 21 23.8 (10.6-44.0)
Higher Secondary 47 120 39.1 (30.9-48.1)
Graduation 12 36 33.3 (20.2-49.6)
Religion
Hindu 76 213 35.6 (29.5-42.3) 0.5
Muslim 6 15 40(19.8-64.2)
Sikh 11 22 50 (30.7-69.2)
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Table 4: Distribution of NAFLD according to personal history

Gender Mild (%) Moderate (%) Severe (%) Cases of NAFLD /Total subjects Prevalence (95%CI) P value

Dietary history
Veg 2058.8) 10 (29.4) 4 (11.7) 34/118 28.8(21.4-37.3) P=0.9
Non-veg 33 (55.9) 19 (32.20) 7 (11.8) 59/132 44.6(36.4-53.2)

Total calorie intake
Adequate 36 (60) 19 (31.6) 5(8.3) 60/142 42.2(34.4-50.4) P=0.5
Excess 13 (48.8) 9(33.3) 5 (18.5) 27/45 60 (45.4-72.9)
Deficient 4 (66.6) 1 (16.6) 1 (16.6) 6/63 9.5 (4.4-19.2)

Sig Family history
Yes 22 (53.6) 13 (31.7) 6 (14.6) 41/95 43.1(33.6-53.1) P<0.01
No 31 (59.6) 156 (33.3) 5(9.6) 52/155 33.5(26.5-41.3)

Table 5 Distribution of NAFLD according to behavioural risk factors

Risk factors  Mild (%) Moderate (%) Severe (%) Cases of NAFLD /Total subjects Prevalence (95%CI) P value
Smoker
Yes 11 (64.7) 1(5.8) 5(29.4) 17/54 31.4 (20.6-44.7)
No 42 (55.2) 23 (30.2) 11 (14.4) 76/196 38.7 (32.2-45.7)
Blood Pressure
Hypertensive 8 (42.1) 11 (57.8) 0 (0) 16/40 40 (21.3-44.2) <0.01
Normotensive 45 (60.8) 18 (24.3) 11 (14.8) 77/210 36.6 (32.3-46.0)
PaQ met score (physical activity)
Low 40 (54.5) 25(33.7) 9(22.2) 74/112 66.7 (56.9-74.1) 0.8
Moderate 11 (64.7) 4 (23.5) 2 (11.7) 17/131 12.9 (37.7-70.8)
Vigrous 1 (50) 1 (50) 0 (0) 2/7 28.5 (8.2-64.1)
BMI
Normal 10 (76.9) 3 (23.07) 0(0) 4/24 16.6 (5.5-37.5) <0.01
Overweight 16 (27.11) 18 (30.5) 25 (42.3) 61/161 26.2(21.5-35.4)
Obese 4(19.0) 6(285) 11 (52.3) 28/65 43.07(56.4-79.0)
High Waist Hip Ratio
Men 35 (55.5) 22 (34.9) 6(9.5) 63/172 36.6 (29.7-44.0) 0.04
Women 18 (60) 7 (23.3) 5 (16.6) 30/78 38.4 (28.4-49.5)

Table 6 Distribution of NAFLD according to Lab Parameters

Lab Parameters Cases of NAFLD /Total subjects Prevalence (95%CI) value

Blood sugar
Normal 70-100 67/171 39.1 (32.1-46.6) 0.7
Pre-Diabetes 101-125 16/46 34.7 (22.6-49.2)
Diabetes > 126 10/34 29.4 (6.8-46.1)

Total cholesterol
Desirable 200 58/185 31.3 (25.7-38.3) 0.1
Borderline High 200-220 20/37 54.0 (38.3-68.9)
High>220 15/28 53.5 (35.8-70.4)

SGOT
Desirable 15-37IU/L 39/71 45.7(43.4-65.9) <0.01
HIGH >37IU/L 54/179 69.8(23.9-37.2)

SGPT
Desirable 30-65IU/L 70/197 35.5 (29.1-42.4) 0.4
High >651U/L 23/53 43.5 (3.9-56.7)

S.ALKP
Desirable 50-136 IU/L 83/227 36.5 (30.5-43) 0.6
High >136 IU/L 10/23 43.4 (25.6-63.1)

S.HDL 0.5
Desirable 30-70 mg% 90/245 36.7(30.9-42.9)
High >70 mg% 3/5 60 (23.0-88.2)

S.LDL
Desirable up to 150 26/146 17.8(12.4-24.8) 0.01
High >150 67/104 64.4(54.8-72.9)

Triglyceride
Desirable <150 40/110 36.3 (27.9-45.6) 0.8
Borderline high 150-200 35/87 40.2 (30.5-50.7)
High 200-450 18/53 33.9 (22.6-47.4)
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Regarding sex distribution, there were 172 (68.8%)
males and 78 females (31.2%) in the study. The
prevalence of NAFLD was more in females i.e.
38.4% (28.4-49.5) as compared to males in whom
prevalence was 36.6% (29.7-44.5). However more
males i.e. 11 (17.4%) had severe NAFLD as com-
pared to females 5 (16.6%) out of 16 individuals
with severe NAFLD. The prevalence of NAFLD
was nearly same both in illiterates and individuals
with higher secondary education status. Hindus
were maximum in number followed by sikh popu-
lation. However, the prevalence (50%) was maxi-
mum in Sikhs followed by Muslims (40%).(Table
3) As per dietary history, non vegetarians , persons
with excess calorie intake and significant family
history had maximum prevalence and severity of
NAFLD (Table 4).

Persons with low physical activity and high BMI
(both overweight and obese persons) had maxi-
mum prevalence of NAFLD 66.7%, 26.2% and
43.07% respectively. It was also more severe in
these categories as well. Among non smoker and
hypertensive, the prevalence was slightly higher.
The findings were not significant.(p>0.05) .Women
who had higher waist hip ratio had more preva-
lence of NAFLD as compared to men. (Table
5).Higher prevalence of NAFLD was seen in sub-
jects having normal blood sugar (39.1%) followed
by Pre-Diabetes (34.7%). The prevalence was found
to be higher in subjects having Borderline high
cholesterol (54.0%) followed by High cholesterol
level (53.5%). The prevalence was higher in sub-
jects having borderline high triglyceride levels
(150-200) followed by high triglyceride levels (200-
450). Regarding liver enzymes, SGOT, SGPT, alka-
line phophatase levels, serum LDL the prevalence
of NAFLD was higher in subjects having high
SGOT levels (69.8) , high SGPT levels >651U//L
(43.5%), high serum alkaline phosphates level
(43.4%), high level of serum LDL.(64.4%)(Table 6)

DISCUSSION

NAFLD has gained prominence over the past few
decades and its prevalence in general population
has been on increase both in developing and de-
veloped nations. It is likely to pose great challenges
for health care as the factors responsible for its oc-
currence are deeply embedded in social and envi-
ronmental milieu. More and more people are likely
to fall prey to NAFLD and its consequences in
times to come. Wide exposure to risk factors such
as low physical inactivity, unhealthy diet, over-
weight and obesity early in childhood and adoles-
cence would undo benefits accrued in ensuring
that population lead longer and healthier lives.

The present study reported the overall prevalence
of 37.2%. Wide variation in the prevalence of
NAFLD have been reported (8.7-64.2%) % 10. The
variations can be attributed to differences in age
group (e.g., lower estimates in studies involving
younger age groups), eligibility criteria (e.g., dif-
ferent alcohol cut-offs)?11 and presence/absence of
other risk factors (e.g., higher estimates in persons
with obesity, altered lipids, metabolic syndrome
and diabetes)'2. Most researchers reported it be-
tween 30-40% 4131415 including hospital based
studies.1617 Relatively higher estimate has been re-
ported from outside India.’® Our reported preva-
lence is slightly higher than figures reported from
Haryana.l® Few researchers have reported lower
prevalence with age.1619 However, high to moder-
ate quality evidence from 3 cohort studies showed
that age is not a significant predictor of NAFLD in
adults. These studies reported adjusted ORs rang-
ing from 0.95-0.99 in studies conducted on large
number of subjects (n=2029 to 6905).20.21

Prevalence was higher in females (38.4%) as com-
pared to males.(36.6%) Inconsistency prevails as
far as prevalence of NAFLD with gender is con-
cerned. Though many researchers have reported
NAFLD to be 3 to 5 times commoner in men'®!,
few others have reported higher prevalence
among women.11131415  Reason for the incon-
sistency are not clear alcohol intake differences in
BMI may have produced conflicting results.

Persons with higher BMI had maximum preva-
lence of NAFLD in the present study. The relation-
ship of NAFLD with obesity has been an area of
intense importance for investigators. Researchers
have reported high prevalence of NAFLD in sub-
jects with higher BMI and Waist circumference.
Three cohort studies have reported higher risk of
NAFLD with obesity.?2. As far as physical activity
and NAFLD is concerned, although we observed
higher prevalence of NAFLD among persons with
sedentary life style. Previous studies have shown
that physical activity may have an important role
in the prevention and treatment of NAFLD.23:24

Prevalence of NAFLD was higher having border-
line high cholesterol, high triglycerides levels, pre-
diabetic and hypertensive. These results corrobo-
rated with the results of other studies as well,
which reinforced the well established clinical asso-
ciation of NAFLD with elements of metabolic syn-
drome (MetS) including dyslipidemia, hyperten-
sion and obesity.22>

It is clear from above discussion, that multiple fac-
tors are responsible for NAFLD occurrence. Like-
wise wide variation in the prevalence of NAFLD
can also be seen as a function of how putative vari-
ables are distributed at family and community
level.
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STRENGTHS AND LIMITATIONS

Strength of our study is that Community based
studies are considered ideal to investigate disorder
of this nature as opposed to hospital based studies.
However, accurate inference are only possible if
the sample drawn is of representative character
and no selection bias is allowed to operate. We
employed Simple random sampling to select our
sample size to ensure representatives of our study
sample.

However, there are certain limitations as well

1.The present cross sectional study is prone to
various biases like recall bias regarding diet and
physical activity, measurement error and interob-
server variability in imaging .2.Persons not agree-
ing to undergo investigations can contribute to se-
lection bias thus affecting external validity of study
3. Examination of sample characteristic revealed
that we had studied a sample whose BMI was con-
siderably higher as compared to reported litera-
ture. Therefore it is possible that we might have
overestimated the prevalence of NAFLD. On the
other hand, wultrasonography assessment of
NAFLD has been shown to underestimate the
prevalence of NAFLD.

There is urgent need for further exploring the risk
factors of NAFLD in India. We can employ Routine
USG done for different reasons as an opportunity
for early detection of NAFLD. Since, no pharma-
cological treatment is available for the treatment of
NAFLD and NAFLD can progress in severity to
NASH/Fibrosis/ Cirrhosis. It is recommended that
more and more IEC shall be launched with focus
on Consumption of healthy diet comprising of low
fat/low carbohydrates and high fibre rich diet,
Higher level of physical activity, No consumption
of alcohol, tobacco and follow up at least on yearly
basis to evaluate the progress of NAFLD.

CONCLUSION

There is higher prevalence of NAFLD in a rural
population of Jammu.
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