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Abstract

Background: Chronic liver disease (CLD) is one of the leading causes of morbidity and mortality in today’s world.
Common risk factors for CLD are alcohol, chronic hepatitis B, chronic hepatitis C, non-alcoholic steatohepatitis
(NASH), malnutrition, toxins, and some tropical infections. This case-control study was carried out to determine the
risk factors of domestic CLD in a resource-constrained setting in central rural India. A hospital-based matched case-
control study was carried out among eligible CLD cases from November 2015 to October 2017. A total of 200 cases
and 200 age- and gender-matched community controls were selected using consecutive sampling from tertiary
care hospitals from central rural India. Information on socio-demographic, etiological was collected through using a
pretested structured questionnaire after obtaining informed written consent. Univariate and multivariate analyses
were carried out to find the risk factors associated with CLD.

Results: The median age of study participant was 58.5 years among the cases. There were 75% male and remaining 25%
were female in each case and control group. On multivariate analysis, we found less education, poor socioeconomic status,
diabetes mellitus, increased body mass index (BMI), alcohol consumption, and tobacco chewing were significant risk factors
for CLD in comparison to controls. However, amount of alcohol, smoking, and occupation were not found to be statistically
significant association with CLD.

Conclusions: The findings showed that in patients with CLD when compared to controls, high alcohol intake, diabetes
mellitus, tobacco chewing, central obesity, low education, and low-income group are significant risk factors in our rural
population. An initiative needs to be taken to reduce alcohol, and tobacco chewing habits at various levels through
awareness campaigns, strict control, and legislation to limit further abuse. Control of blood glucose and reduction of obesity
may be important in preventing CLD in our rural community.
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Background
Chronic liver disease (CLD) is one of the leading causes
of morbidity and mortality in today’s world [1]. It is in-
creasingly becoming more prevalent, and part of this rise
can be attributed to improved detection and opportunis-
tic screening. Medical researchers are trying continu-
ously to analyze this problem and searching for factors

that aid in its prevention. Although overall mortality
from CLD has shown a gradual decline over the last
three to four decades, death rates within certain sub-
groups have increased over time [2].
The risk factors for CLD may vary in different popula-

tions. In developed countries, common risk factors are al-
cohol, chronic hepatitis B, chronic hepatitis C, and NASH,
while in developing countries, predominant causes of cir-
rhosis are alcoholic, hepatitis B, hepatitis C, malnutrition,
toxins, and some tropical infections are common. More-
over, certain risk factors are likely to be region-specific
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such as sickle cell disease in population subgroups where
this disease is prevalent. It is important to know risk fac-
tors for CLD, so that there is a potential to prevent such
exposures. It is also important to know the risk factors in
the early stage of CLD, a period which is largely
asymptomatic.
Many of the studies had been conducted among west-

ern population and very scanty knowledge is available
from Indian perspective and especially from rural area.
Moreover, it has been observed that many individuals
land up in the early stages of CLD with exposure to dif-
ferent risk factors and their progression to the advance
stages along with complications of the disease requiring
management at high cost and also increased risk of mor-
tality. Thus, the present case-control study was carried
out to determine if patients of more than 18 years of age
with CLD have a higher exposure of risk factors as com-
pared to age- and gender-matched community controls
in a resource-constrained setting in central rural India.

Methods
This study was conducted in the Department of Medicine
at Kasturba Hospital and Mahatma Gandhi Institute of
Medical Sciences (MGIMS), Sevagram, India. Kasturba
Hospital is a 920-bed rural teaching hospital of central
India affiliated to MGIMS. Every year this hospital pro-
vides care to about 900,000 outpatients and 50,000 inpa-
tients. We enrolled patients from inpatient settings in this
study. Department of Medicine also has an outreach pro-
gram where trained social workers screen individuals in
the community for chronic diseases. Currently, this pro-
gram runs in a total of 25 villages around our college. This
case-control study was conducted from 1 November 2015
to 31 October 2017, after taking approval from the institu-
tional ethics committee of MGIMS (IRB00003623). We
obtained a written informed consent from all study partic-
ipants before enrolling them in the study.
All patients aged 18 years and above admitted to the

Medicine wards in Kasturba Hospital, were screened and
with incident CLD were identified through a Hospital in-
formation system.
The diagnosis of CLD was based on the clinical profile,

ultrasonography (USG) abdomen, and biochemical pa-
rameters. The cases were defined as those who have one
or more of the following evidence suggestive of CLD ir-
respective of its etiology, i.e., hypoalbuminemia (serum
albumin level < 3.5 mg/dl) along with any clinical evi-
dence of portal hypertension (variceal bleed, ascites with
or without spontaneous bacterial peritonitis, or recov-
ered from hepatic encephalopathy) and/or a diagnostic
imaging of abdomen showing raised, altered echo-
texture suggestive of fatty liver, chronic hepatitis, or cir-
rhosis or biopsy result consistent with chronic hepatitis
or cirrhosis [3].

Criteria for exclusion were non-cirrhotic portal fibro-
sis, obvious focal liver disease (hydatid cysts, liver ab-
scess, cholangiocarcinoma, hepatocellular carcinoma,
and multiple metastasis. Cases not consenting to the
study and not a resident of Wardha district were also ex-
cluded. We enrolled consecutive inpatients with diagno-
sis of CLD according to our inclusion and exclusion
criteria.
We recruited 200 cases of CLD as per case definition

using consecutive sampling from our tertiary care hos-
pital. Apparently, healthy controls with normal serum al-
bumin levels, who are willing for participation in the
study, were selected from the outreach service area and
were identified only after the case-selection was com-
pleted. One healthy community-based control, frequency
matched with the case and was within 5 years of age,
and of same gender as the case selected. The exclusion
criteria for controls were documented history of liver
disease in the past (Fig. 1).

Data collection
Baseline characteristics and clinical data were recorded
for all patients. All patients received the standard line of
management for CLD. Patients with suspected CLD
were undergone hemogram, liver function test (LFT)
[alanine transaminase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase, serum albumin, and globu-
lin] in the central clinical laboratory. USG of the abdo-
men to observe liver architecture, liver size, and features
of portal hypertension (splenomegaly, ascites, and portal
vein diameter) were done by using a Logic GE machine
ultrasound system, equipped with a 7.5 Megahertz
(MHz) real-time, linear-array transducer B-mode scan-
ner in patients of CLD by an experienced radiologist.
Liver echo-texture was recorded as normal or coarse [4].

Measurement of risk factors
All cases and controls were enquired about the potential
risk factors of CLD through a semi-structured pre-coded
and pre-tested questionnaire by the research investigator.
The interviews were conducted in their local language
(Marathi) from all cases and controls in the same manner.
The risk factors we enquired into were classified and pre-
sented into the following categories: demographic, socio-
economic, anthropometric risk factors, occupational risk
factors, past-morbidity related risk factors, and recre-
ational substance use and laboratory measures.
BMI was calculated in all cases and control by the standard

method. It was considered as normal from 18.5 to 24.49,
underweight < 18.49, obese ≥ 25-29.99, and overweight ≥ 30
respectively. Blood pressure (BP) was measured in all cases
and controls by Omron digital sphygmomanometer. Subjects
were assigned as hypertensive if systolic BP was ≥ 140mmHg
or diastolic BP was ≥ 90mmHg [5].
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History of occupations like automobile or paint indus-
try (lead, solvents, and engine fumes), mining (silica and
sand blasting), construction (cement, asbestos), chemical
industry (solvents, chlorine, nitrous gasses), and farming
(insecticides, grain dust) were enquired. History of vari-
ous known and documented diseases was also obtained
from all cases and controls: diabetes mellitus, hyperten-
sion (HT), or on antihypertensive drugs, history suggest-
ive of rapid weight loss (loss of > 10% of body weight
within 6 months period), intestinal bypass surgery, biliary
obstruction in past, polycystic liver disease, sickle cell
disease and trait, known HIV infection.
History of chronic recreational substance use [alco-

hol, smoking tobacco (cigarettes or bidis), tobacco or
beetle-nut chewing, intravenous or oral intake of a drug
or abuse] with quantification was inquired among cases
and controls [6, 7]. We also quantified alcohol intake
by asking type of alcohol, frequency, and average
amount of alcohol consumption and classified them as
never, current, and past (those who had given up drink-
ing for 6 months or more) users. Patients were defined
as having non-alcoholic fatty liver disease (NAFLD) if
they have a history of consumption of alcohol < 20
grams/day (g/day) [8–13]. Cases and controls were clas-
sified as never smoker (not smoked cigarette or bidi for
at least three months in a lifetime), current smoker
(smoked at least one cigarette or bidi in the last three
months), and former smoker (one who does not meet
both criteria).

Chronic consumption (˃ 3months) of medications such
as corticosteroids, methotrexate, amiodarone, methyldopa
or herbal or folk remedies, or alternative medicine was
also asked from all study participants.
In addition, venous blood samples after a 12-h overnight

fast from all enrolled patients were collected for estima-
tion of biochemical test. The collected sera were immedi-
ately refrigerated till they were tested by a serologist who
was unaware of the clinical data of the patients. Hepatitis
B surface antigen (HbsAg) and anti-hepatitis C antibodies
qualitative detection (HCV) was done by rapid immuno-
chromatographic assay. Venous blood samples trans-
ported within 6 h to central laboratory of hospital for lipid
panel [total cholesterol, high-density lipoprotein choles-
terol (HDL-C), low-density lipoprotein cholesterol (LDL-
C), triglycerides (TG)] measurement by standard enzym-
atic tests. Levels were considered abnormal if total choles-
terol > 200mg/dl, LDL-C > 130mg/dl, TG > 150mg/dl,
and HDL-C < 40mg/dl respectively. Random glucose and
serum creatinine were also obtained on day 1 in all en-
rolled participants.

Data management and analysis
We entered the data electronically by Microsoft Excel
and analyzed by STATA software (Version 16, Stata
Corporation, TX, USA). We analyzed normally distrib-
uted continuous variables by Student’s t test, proportions
by a chi-square test and continuous variables with
skewed distribution by a Mann-Whitney test. We

Fig. 1 Flowchart of cases and controls
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considered a p value of less than 0.05 as significant.
Exposure-related variables were included in the logistic
regression analysis used in the multivariate model if they
displayed a p value< 0.02 in the bivariate analysis. We
calculated the odds ratios (ORs) as a measure of risk and
95% confidence interval (CI) associated with the inde-
pendent variables.

Results
During the study, we screened 4010 consecutive patients
with symptoms of liver disease and found 315 clinically
suspected CLD. Finally, 200 patients who had fulfilled
one or more of the inclusion criteria suggestive of CLD
were included to the study, and 115 patients were ex-
cluded (Fig. 1).
The demographic and socioeconomic profile of the

study population is shown in Table 1. Matching could
achieve similar age and gender distribution among cases
and controls. Among 200 cases and 200 controls, 150
(75%) were males; with median age 58.5 ± 11.8 and 57 ±
11.7 among cases and controls respectively. Majority of
the study participants were in the age group of 41-65
years contributing 72.5% among cases and 70% among
controls. Socioeconomic indicators and educational sta-
tus were different statistically significant in patients with
CLD when compared to controls with p value of 0.00001
and 0.000004 respectively. Among cases and controls
commonest occupation was farming (60.8%); BMI was in

normal range in 62.5% cases and 45.5% controls. Among
the cases, 13 (6.5%) and 3 (1.5%) were found to have
HbsAg and HCV positive respectively while none of the
controls were positive for HbsAg and HCV. There were
total of 62 patients with history suggestive of alcohol in-
take < 20 g/dl and 52 out of them fulfilled the criteria
NAFLD. Symptoms among patients of CLD are depicted
in Fig. 2.
On univariate analysis, odds of being farmers, shop-

keepers, and students were found to have significant as-
sociation with CLD (p = 0.00001, 0.00002, and 0.03)
respectively. Cases with exposure to insecticide and
grain dust were found to have significant association
with p value of 0.00001 each when compared to controls
while asbestos exposure did not show significant associ-
ation with CLD. In comparison of past-morbidity related
risk factors among cases and controls, diabetes was
found to have a significant association with CLD with p
value of 0.0008; while past history of HT, pulmonary tu-
berculosis, ischemic heart disease, sickle cell disease,
chronic obstructive airway disease, and human immuno-
deficiency virus were not found to have significant asso-
ciation with CLD. None of the cases and controls had
past history of intestinal bypass surgery, biliary obstruc-
tion, and polycystic liver disease. BMI of underweight,
normal, and overweight participants were found to have
significant association (p = 0.000001, 0.00065, and
0.000027) respectively with CLD (Table 2).

Table 1 Distribution of demographic and socio-economic variables among cases and controls (n = 400)

Variable Cases 200 (%) Controls 200 (%) P value

Age

18-40 years 26 (18%) 24 (12%) > 0.05

41-65 years 143 (72.5%) 140 (70%) 0.96

66 years or more 31 (15.5%) 36 (18%)

Median age (in years) 58.5 ± 11.8 57 ± 11.7 0.95

Gender

Male 150 (75%) 150 (75%)

Female 50 (25%) 50 (25%) 1

Number of material possessions

One to two 0 (0%) 49 (12.3) 0.00001

Three to four 19 (4.8%) 104 (26%)

Five to eight 111 (27.7%) 47 (11.8%)

More than nine 70 (17.4%) 0 (6.8%)

Education

Less than middle school 128 (64%) 187 (93.5%) 0.0003

More than middle school 72 (36%) 13 (6.5%)

Residence

Rural 156 (78%) 200 (100%) 0.000004

Urban 44 (22%) 00 (0.00%)
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On recreational substance abuse history ever use of al-
cohol, smoking, and tobacco were found to have statisti-
cally significant association with CLD with p value of
(0.0000001, 0.0001, and 0.000027) respectively. Alcohol
consumption rate in g/day when compared between
groups of 0 to 19 g/dl vs ˃ 20 g/day also showed significant
(p = 0.00001) association with CLD. Hepatitis B was found
to have a significant association with CLD (p = 0.00025).
On analysis of lipid profile, there was a significant associ-
ation between having low total cholesterol and LDL with
CLD, but with hypertriglyceridemia and low HDL, there
was no increased risk of CLD was found.
Final model derived by multivariate logistic regression

suggested that the significant risk factors for CLD were
less education, poor socioeconomic status, diabetes mel-
litus, increased BMI, alcohol consumption, and tobacco
chewing. Significant risk factors for CLD derived by uni-
variate and multivariate logistic regression by final
model are shown in Table 3.

Discussion
Our case-control study showed that less education, poor
socioeconomic status, diabetes mellitus, increased BMI,
alcohol consumption, and tobacco chewing were risk
significant factors for CLD in comparison to controls.
Some factors such as occupation, smoking, and hepatitis
B were significant on univariate analysis, but when ad-
justed for other risk factors were not found to be signifi-
cant. Other known risk factors such as hepatitis C,
hyperlipidemia, and HT were not found to be significant
in our age and gender-matched case-control study.
The median age of study participants in our study was

58.5 years among cases and 57 years in controls were

similar to various studies done on CLD patients; how-
ever, male-female ratio was not similar as more males
were found to have CLD in our study [14–16]. These
differences might be due to predominance of alcohol in-
take and health-seeking behavior among males in our
community. Most of the study participants had educa-
tion less than middle school which was 64% and 93.5%
among cases and controls respectively, which was more
than the study done by Frieden et al., 52% cases and 54%
controls with education less than middle school [17].
This difference of education might be because of the se-
lection of 78% cases and all controls from rural area with
poor socioeconomic status and underprivileged re-
sources for higher education.
Farmers, shopkeepers, and students were found to

have significant association with CLD while Zhang et al.
reported farmers, laborers, and small businessmen as
risk factors for CLD [18].
The results of our study showed diabetes as a signifi-

cant risk factor for CLD with 10% and 1% among cases
and controls respectively while in retrospective study,
diabetes was found in 23%, which was more than our
study [14].
Among recreational substance abuse ever use of alco-

hol, smoking and tobacco were found to have statisti-
cally significant association with CLD. Similar results
were found by Lin et al. in their study [19]; however,
Steffensen et al. found statistically significant association
of smoking only with CLD [20]. Our study showed that
the amount of alcohol consumed and CLD are closely
associated and results of our study were similar to the
various studies [21, 22]. Coates et al. also concluded that
as the amount of alcohol per day increases, the risk of

Fig. 2 Symptoms and signs among the cases of chronic liver disease
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Table 2 Univariate analysis of risk factors for chronic liver disease

Cases (n = 200) Controls (n = 200) Odds ratio (95% CI) Chi-square P value

Occupation

Farmer 100 (50%) 143 (71.5%) 0.40 (0.26-0.62) 19.34 0.00001

Laborer 14 (7%) 20 (10%) 0.68 (0.31-1.46) 1.16 0.28

Service 16 (8%) 13 (6.5%) 1.25 (0.55-2.85) 0.33 0.56

Student 6 (3%) 0 (0%) 6.08 0.03

Housewife 19 (9.5%) 13 (6.5%) 1.51 ( 0.69-3.35) 1.22 0.26

Shopkeeper 45 (22.5%) 11 (5.5%) 4.99 (2.39-10.61) 24 0.00002

Alcohol consumption (g/day)

0-19 62 (24.7%) 189 (75.3%)

20-59 31 (77.5%) 9 (22.5%) 10.50 (4.48-25.25) 44.08 0.00001

60-79 78 (97.5%) 2 (2.5%) 118.89 (27.58-720) 131.3 0.00001

> 80 29 (100%) 0 (0.0%) 67.95 0.00001

Past diseases

Hypertension 26 (13%) 26 (13%) 1 (0.54-1.86) 0 1

Diabetes 20 (10%) 2 (1%) 11 (2.44-69.09) 15.55 0.00008

Pulmonary TB 3 (1.5%) 0 (0%) 3.02 0.24

IHD 5 (2.5%) 0 (0%) 5.05 0.061

COPD 1 (0.5%) 0 (0%) 1 1

HIV 1 (0.5%) 0 (0%) 1 1

Sickle cell disease and trait 2 (1%) 0 (0%) 2.01 0.49

BMI (kg/m2)

Underweight (0-18.49) 24 (12%) 87 43.5%) 0.18 (0.1-0.3) 49.37 0.000001

Normal (18.5-24.99) 125 (62.5%) 91 (45.5%) 2 (1.3-3) 11.61 0.00065

Overweight (25-29.99) 48 (24%) 17 (8.5%) 3.40 (1.1-6.4) 17.61 0.000027

Obese (> 30) 3 (1.5%) 5 (2.5%) 0.59 (0.1-2.9) 0.51 0.7237

Viral markers

HbsAg 13 (6.5%) 0 (0%) 13.44 0.00025

HCV 03(1.5%) 0 (0%) 3.02 0.12

Lipid profile (mg/dl)

TCL 0.09 (0.02-0.32) 22.9 0.000001

> 200 3 29

< 200 197 171

HDL 1.87 (0.87-4.04) 3.04 0.0809

< 35 23 13

> 35 177 187

LDL 0.26 (0.09-0.71) 8.91 0.0028

> 130 6 21

< 130 194 179

TG 1.34 (0.09-2.61) 0.88 0.3476

> 150 26 20

< 150 174 180
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development of cirrhosis increases (at 40 to 59 g/day—
relative risk 1.37, at 60 to 79 g/day—relative risk 4, at >
80 g/day it was 50) [23].
In our study on univariate analysis, hepatitis B was

found statistically significant (p value 0.00025) with
CLD, while hepatitis C was not found to be statistically
significant. In our study, the commonest probable reason
for development of CLD was alcohol in 69% of the par-
ticipants, while NAFLD and hepatitis B were found in
26% and 7.5% respectively. Alcohol had been reported as
the most common probable reason for development of
CLD by various studies conducted in past [14, 15]. How-
ever, Frieden et al. reported combination of alcohol and
hepatitis C as the commonest probable reason for devel-
opment of CLD followed by alcohol alone [17] (Table 4).
Another study reported NAFLD as the commonest
probable reason for development of CLD followed by
combination of alcohol and hepatitis B [28]. These dif-
ferences in our study with respect to other studies might
be due to consumption of large amount, locally made al-
cohol and nutritional deficient diet along with low
prevalent incidence of hepatitis B and C in our study
suggests that these sexually transmitted and blood-borne
disease were less among the cases either due to safe sex
practices or practice of universal safety precautions. Sig-
nificant relationship between lipid level and development
of NAFLD is found in various studies, but our study did
not revealed statistical significance between lipid levels
and NAFLD [18, 24–26, 29].
In our study, BMI of participants was found to have signifi-

cant association with CLD, however, there was no significant
association of BMI among NAFLD and non-NAFLD group.
In a few studies, BMI > 25 was found to be significant in the
NAFLD group [18, 27] (Table 4). These differences may be
due to involvement of rural population among our study
with poor socioeconomic status.
On multivariate analysis, our study showed that less

education, poor socioeconomic status, diabetes mellitus,
increased BMI, alcohol consumption, and tobacco chew-
ing were significant risk factors for CLD in comparison
to controls.

This case-control study for risk factors of CLD is one
of the few from rural India, which has a different risk
factor profile as compared to urban areas, as well as
from other developed countries. We used standard def-
initions for classification of CLD and we performed an
extensive literature search and have presented an up-
dated review of CLD risk factor literature. The sample
size of the study population (200 cases and 200 con-
trols) was adequate. Another strength of our study was
that we have taken controls from the community ra-
ther than from the hospital. Our study has certain limi-
tations also. First, is selection bias. Although the
control sampling was from community, numerically a
higher proportion of controls per case would have im-
proved the risk factor profile among controls. Second,
is information bias. History aims to capture presence
of risk factors prior to onset of CLD. When the onset
of disease is uncertain, it remains difficult to ascertain
if risk factors were really present prior to onset of dis-
ease. Further, information bias could also result due to
interviewer bias, as the interviewer is unblinded to the
case and control status of individuals. Third, case-
control study design has some inherent limitations,
such as inability to prove a temporal association be-
tween presence of a risk factor and outcome. Further
control selection depends on some assumptions such
as the prevalence of risk factors in controls represent-
ing the community as a whole, which might not have
been adequately addressed in the study design. Lastly,
we did not study risk factors such as history of blood
transfusion and unsafe sex in our study. Our patients
being from rural background do not disclose their
sex-related issues clearly, so we thought not to in-
clude this variable as a risk factor; however, we have
tested all the study participants for hepatitis B and
hepatitis C.
Despite these limitations, the current study clearly de-

lineates what may be the priorities in terms of risk re-
duction for CLD as alcohol, hepatitis, and NAFLD are
clear-cut risk factors which may be associated with de-
velopment for CLD.

Table 3 Multivariate conditional logistic regression of risk factors for chronic liver disease

Odds ratio 95% C.I. Coefficient S. E. Z statistic P value

Alcohol consumption rate (g/day) 27.41 5.6-133.16 3.3109 0.8065 4.1054 0.0001

BMI (kg/m2) 3.61 1.5-8.71 1.2848 0.4489 2.8623 0.0042

Diabetes mellitus (RBS < 200 or > 200mg/dl) 24.11 1.2-472.48 3.1827 1.5181 2.0965 0.0360

Education (< middle school or > middle school) 12.35 2.4-63.31 2.5140 0.8338 3.0152 0.0026

Smoking (ever use) 0.43 0.09-2.084 −0.8372 0.8020 −1.0439 0.2965

Tobacco (ever use) 7.48 1.46-38.4075 2.0127 0.8345 2.4120 0.0159

Material possession 0.11 0.01-0.8209 2.2363 1.0403 2.1497 0.0316

Occupation 0.96 0.63-1.4695 0.0401 0.2168 0.1850 0.8532

Final-2*Log-Likelihood: 46.9463
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Conclusion

� In patients with CLD when compared to controls
high alcohol intake, diabetes mellitus, tobacco
chewing, central obesity, low education, and low-
income group are significant risk factors in our rural
population.

� An initiative needs to be taken to reduce alcohol
consumption and tobacco chewing habits at
various levels through awareness campaigns,
strict control, and legislation to limit further
abuse.

� Control of blood glucose and reduction of obesity
probably by increased physical activity and dietary
modifications may be important in preventing CLD
in our rural community.

Abbreviations
ALT: Alanine transaminase; AST: Aspartate aminotransferase; BMI: Body mass
index; BP: Blood pressure; CLD: Chronic liver disease; CI: Confidence interval;
g/day: Grams/day; HbsAg: Hepatitis B surface antigen; HCV: Anti-hepatitis C
antibodies; HDL-C: High-density lipoprotein cholesterol; HT: Hypertension;
LFT: Liver function test; LDL-C: Low-density lipoprotein cholesterol;
MHz: Megahertz; MGIMS: Mahatma Gandhi Institute of Medical Sciences;
NAFLD: Non-alcoholic fatty liver disease; NASH: Non-alcoholic steatohepatitis;
ORs: Odds ratios; TG: Triglycerides; USG: Ultrasonography

Table 4 Comparison of various studies with present study on risk factors of chronic liver disease

Kudava
et al. [15]

Mishra et al.
[16]

Frieden
et al. [18]

Chen
et al.
[24]

Singh et al.
[25]

Tellez-Avila
et al. [26]

Stepanova
et al. [27]

Zhang
et al. [19]

Madan
et al.
[29]

Our study

Type of the
study

Retrospective Retrospective Case
control

Cross-
sectional

Retrospective Retrospective Retrospective Prospective Cross-
sectional

Case
control

Year 1990 2009 1999 2006 2010 2008 2010 2011 2006 2009-2010

No. of
participants

80 74 52 cases,
104
controls

371 60 134 964 4072 51 200 cases,
200
controls

Age (years) 35.1 ± 8 57 47 ± 11.2 49 ± 11.1 34 51.1 ± 12.1

Male: Female
ratio

4:1 1:1.6 1:1.6 1:1.8 9.2:1 1:4.2

BMI 25.2 ± 3.6 27 ± 4.6 36.1 ± 9.1 27.2 ± 5.3 26.7 22.7 ± 4.2

BMI > 30 kg/
m2

NA 16.8% NA 19.6% NA 1.9%

DM 8.33% 40% 28.1% 10% NA 21.1%

Hypertension NA 29.1% 44% NA NA 25%

Alcohol 36% 60.8% 29% 0.8% 69%

Alcohol +
Hepatitis B

NA NA 6% 28.5% 3%

Alcohol +
Hepatitis C

NA NA 46% 13.2% 1%

Hepatitis C NA 6.7% 6% NA 0.5%

Hepatitis B 33% 8.1 NA NA 3.5%

NAFLD 34% 13.5% NA 33.6% 26%

RBS NA NA 108 ± 29 NA 90 124 ± 56.1

ALT (IU/L) 110.82 ±
40.99

52.5 ± 39 58.5 ± 52.8 NA 98 54.31 ±
31.7

AST (IU/L) 70.6 ± 23.67 67.1 ± 60 42.4 ± 33.9 NA 66 95.46 ±
43.0

AST:ALT ratio 0.7 ± 0.3 NA NA NA NA 2.2 ± 1.1

Triglycerides
(mg/dl)

NA 92.4 ± 49 167 ± 107 NA 145 87.5 ± 38.8

Total
cholesterol
(mg/dl)

NA NA 191 ± 45 NA 180 131.7 ±
39.1

LDL (mg/dl) NA NA 108.6 ± 40 NA NA 56.8 ± 32.2

HDL (mg/dl) NA 43.4 ± 10.9 47.1 ± 13.8 NA 41 45.9 ± 16.6
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