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Abstract

Background: This study investigated incidence and risk factors for NAFLD among an
adult cohort with 7-year follow-up.

Methods: The study population (age-stratified random sampling, Ragama MOH area)
was screened initially in 2007 (aged 35-64 years) and re-evaluated in 2014 (aged 42-
71 years). On both occasions assessed by structured interview, anthropometric meas-
urements, liver ultrasound, biochemical and serological tests. NAFLD was diagnosed
on ultrasound criteria, safe alcohol consumption and absence of hepatitis B/C mark-
ers. Non-NAFLD controls did not have any ultrasound criteria for NAFLD. An updated
case-control genetic association study for 10 selected genetic variants and NAFLD
was also performed.

Results: Out of 2985 of the original cohort, 2148 (72.0%) attended follow-up (1238
[57.6%] women; mean-age 59.2 [SD-7.6] years) in 2014, when 1320 (61.5%) were
deemed NAFLD subjects. Out of 778 who initially did not have NAFLD and were not
heavy drinkers throughout follow-up, 338 (43.4%) (221 [65.4%] women, mean-age
57.8 [SD-8.0] years) had developed NAFLD after 7-years (annual incidence-6.2%).
Central obesity (OR=3.82 [95%-Cl 2.09-6.99]), waist increase >5% (OR=2.46 [95%-Cl
1.20-5.05]) overweight (OR=3.26 [95%-Cl 1.90-5.60]), weight gain 5%-10% (OR=5.70
[95%-Cl 2.61-12.47]), weight gain >10% (OR=16.94 [95%-Cl| 6.88-41.73]), raised
plasma triglycerides (OR=1.96 [95%-Cl 1.16-3.29]) and diabetes (OR=2.14 [95%-CI
1.13-4.06]), independently predicted the development of incident NAFLD in multivari-
ate analysis. The updated genetic association study (1362-cases, 392-controls) showed
replicated association (P=.045, 1-tailed) with NAFLD at a candidate locus: PNPLA3
(rs738409).

Abbreviations: ALT, alanine aminotransferase activity; Anti-HCV, anti-hepatitis C virus antibodies; BMI, Body mass index; BP, Blood pressure; CLD, chronic liver disease; GWAS, genome-wide
association study; HbA1lc, glycosylated hemoglobinAlc; HBsAg, Hepatitis B surface antigen; HDL, high density lipoprotein; IR, Insulin resistance; MetS, metabolic syndrome; MOH, Medical
Officer of Health; NAFLD, Non-alcoholic fatty liver disease; NAFL, Non-alcoholic fatty liver; NASH, Non alcoholic steatohepatitis; PA, Physical activity; PNPLA3, patatin-like phospholipase do-
main containing 3; RHS, Ragama Health Study; SNP, single nucleotide polymorphisms; ST, Sedentary time; T2DM, Type 2 diabetes mellitus; TBF, Total body fat; TG, triglyceride; VFP, Visceral fat
percentage; WC, Waist circumference; Wt, weight.
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polymorphisms.
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1 | INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is defined as hepatic steato-
sis detected either on imaging or histology, in the absence of second-
ary causes.! It is an umbrella term covering a spectrum of diseases
ranging from simple non-alcoholic fatty liver (NAFL; ie, fat deposition
with no or mild inflammation, but no fibrosis), to non-alcoholic steato-
hepatitis (NASH; ie, fat deposition with inflammation and hepatocellu-
lar injury, with or without fibrosis) to cirrhosis. Most NAFLD subjects
are likely to have one or more features of metabolic syndrome (MetS)
associated with insulin resistance (IR), such as obesity, type2 diabetes
mellitus (T2DM), hypertension and dyslipidemia.> Genome-wide as-
sociation studies (GWAS) have successfully identified loci associated
with susceptibility to NAFLD, with the most consistent association
being at the patatin-like phospholipase domain containing 3 (PNPLA3)
gene rs738409 polymorphism.®

NAFLD is already the commonest liver disorder in developed
countries with 20%-30% prevalence.* The reported prevalence of
NAFLD in Asian populations ranges from 5% to 40% depending on the
population studied and the assessment methods used.” It is believed
that with increasing obesity, NAFLD may well become the commonest
form of chronic liver disease (CLD) which can progress to cirrhosis.®

Sri Lanka has a unique pattern of CLD. Hepatitis B and hepatitis
C prevalence is very low even among presumed “high risk” popula-
tions.” Chronic viral hepatitis related CLD is also rare (<2% for HBV
and <1% for HCV related cirrhosis).® Instead, alcoholic and crypto-
genic or NASH-related forms of cirrhosis predominate.8 We previously
reported that 63% of cases referred for liver transplantation were re-
lated to NASH-cirrhosis.” We also reported that 59% of the hepatocel-
lular carcinomas were secondary to cryptogenic or NASH-cirrhosis.'®
Large percentages (45%) of our liver donors are rejected as a result of
the presence of NAFLD.' Therefore, it is evident that NALFD related
CLD burden predominates in Sri Lanka.

The Ragama Health Study (RHS) is a large community-based co-
hort study on non-communicable diseases.*? It is a collaborative study
between the National Centre for Global Health and Medicine, Tokyo,
Japan and the Faculty of Medicine, University of Kelaniya, Ragama,
Sri Lanka. As part of this study, using stringent ultrasound criteria, we
previously reported a community prevalence of 32.6% for NAFLD in
an urban, adult Sri Lankan population.12 We also found a significant
association between PNPLA3 gene rs738409 polymorphism and sus-
ceptibility to NAFLD in this population, after testing 10 selected single

nucleotide polymorphisms (SNPs) in a case-control study.*®

Conclusions: In this community cohort study, the annual incidence of NAFLD was
6.2%. Incident NAFLD was associated with general and central obesity, raised triglyc-

erides and diabetes, and showed a tendency of association with PNPLA3 gene

fatty liver, incidence, non-alcoholic fatty liver disease, risk factors, Sri Lanka

Key points

e There are no Asian community based prospective studies
reporting the incidence of NAFLD.

e This study investigated incidence and risk factors for
NAFLD among an urban, adult cohort with 7-year
follow-up.

e |n this community cohort study, the annual incidence of
NAFLD was 6.2%.

e Incident NAFLD was associated with general and cen-
tral obesity, raised triglycerides and diabetes, and
showed a tendency of association with PNPLA3 gene

polymorphisms.

The community incidence of NAFLD has been poorly studied.
Although there have been reports on incidence of NAFLD from Asia,
they are studies either in hospital or employment setting and not pro-
spective community cohort studies.'**> Therefore, the aim of this
study was to assess the incidence and risk factors for NAFLD in an
urban, adult, Sri Lankan community-based cohort (the RHS cohort)

after 7 years of follow-up.

2 | METHODS

This study was part of an on-going large community-based cohort fol-
low-up: the RHS.'? Ethical approval for the study was obtained from
the Ethical Review Committee of the Faculty of Medicine, University
of Kelaniya. Informed written consent was obtained from all partici-
pants. This study was conducted in the Ragama Medical Officer of
Health (MOH) administrative area situated 18 km north of the capital,
Colombo. It has urban characteristics and a multi-ethnic population.
The study population consisted of 35-64-year-old adult residents,
originally selected by age-stratified random sampling from electoral
lists in 2007. The target population screened initially in 2007 was in-
vited back after 7 years of follow-up for re-evaluation in 2014.

On both occasions all participants were assessed using a struc-
tured interview, clinical and anthropometric measurements, liver ul-
trasound, and biochemical and serological tests. Details of screening
of the inception cohort are described elsewhere.'? For re-evaluation,

the follow-up cohort was interviewed by trained personnel to obtain



NIRIELLA ET AL.

information on socio-demographic variables, lifestyle habits with
special emphasis on identification of alcohol consumption above the
safe limit, dietary habits and physical activity. Details regarding the
type and amount of alcohol consumed and duration of drinking were
obtained by direct questioning of participants by trained research as-
sistants using a structured questionnaire. All past medical records of
the subjects were scrutinized and recorded. Blood pressure (BP) and
anthropometric measurements including height, weight (Wt) and waist
circumference (WC) were made. Normal cut-off values were based on
the revised Adult Treatment Panel Ill criteria for metabolic syndrome
for Asians.? Total body fat (TBF) and visceral fat percentage (VFP) were
measured only at follow-up in 2014, using a body composition mon-
itor using proven bioelectrical impedance method (Omron HBF-362
body composition monitor, Omron Healthcare, Lake Forrest, IL, USA).
Change in WC was classified as reduction >5%, between reduction
<5% and increase <5% (no change) and increase 25%. Change in Wt
was classified as loss >5%, loss <5% and gain <5% (no change), gain
25% and gain 210%. Abnormal TBF definition for females was >32%
and for males >25% while abnormal VFP for both females and males
was defined as >10%.%° Physical activity (PA) was categorized as no-
PA, some-PA (below recommendation [duration of exercise<150 min/
wk]) and recommended-PA [at or above recommendation [duration of
exercisez150 min/wk]) while sedentary time (ST) was categorized as
with ST<1, 1-4, 4-6, >6 hours. Inadequate physical activity was no-
PA or some PA coupled with ST>4 hours or more. A 10-mL sample of
venous blood was obtained from each subject. This was used to deter-
mine glycosylated hemoglobinAlc (HbA1c), fasting serum triglycerides
(TG) and high density lipo-proteins (HDL), serum alanine aminotrans-
ferase activity (ALT) and hepatitis B and C serology (hepatitis B surface
antigen [HBsAg] and anti-hepatitis C virus antibodies [anti-HCV] using
CTK Biotech ELISA kits). All subjects underwent ultrasonography of the
liver with a 5-MHz 50 mm convex probe (MindrayDP-10 Ultrasound
Diagnostic Systems, Mindray Medical International Limited, Shenzhen,
China). Ultrasonographic examination was carried out by five doctors
with special training in liver ultrasonography.

NAFLD was diagnosed on established ultrasound criteria for fatty

liver (two out of the following three criteria: increased echogenecity of

TABLE 1 Profile of the participants in
2007 and 2014

Males (%)
Mean age (SD)
Mean BMI (SD)

Mean waist-hip ratio
(SD)

DM (raised FBS) (%)

HBP (SBP>140,
DBP>90) (%)

Mean TG (SD)
Mean HDL (SD)
Mean LDL (SD)
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the liver compared to kidney and spleen, obliteration of the vascular
architecture of the liver and deep attenuation of the ultrasonic signal),
safe alcohol consumption (Asian standards: <14 units/wk for men,
<7 units/wk for females) and absence of HbsAg and anti-HCV.'” Non-
NAFLD controls were defined as those who did not have any of the
three ultrasound criteria for NAFLD.

Data were entered in Epi Info 7 (Centres for Disease Control and
Prevention, Atlanta, GA, USA) and logical and random checks were done.
Statistical analysis was done using Stata 14.1 (StataCorp, College Station,
TX, USA). Continuous and categorical data were described using mean
and standard deviations and percentages respectively. Bivariate analy-
sis was done using the Chi squared test. Multivariate analysis was done
using binary logistic regression. P<.05 was considered as significant.

To investigate associations of selected genetic variants with in-
cident NAFLD, we also performed an updated case-control study
using NAFLD cases and non-NAFLD control subjects after the 7-
year follow-up. Of the 10 selected SNPs, 5 SNPs had been previ-
ously identified to be associated with NAFLD and related phenotypes
at a genome-wide significance level (P<5x1078) in European GWAS
(PNPLA3 [rs738409], LYPLAL1 [rs12137855], GCKR [rs780094],
PPP1R3B [rs4240624] and NCAN [rs2228603]), and the remaining 5
SNPs were derived from 3 previously documented candidate genes
for NAFLD (APOC3 [rs2854117, rs2854116], ADIPOR2 [rs767870]
and STAT3 [rs6503695, rs9891119]).2® The genotype distribution of
all tested SNPs was in Hardy-Weinberg equilibrium (P>1073).

3 | RESULTS

There were 3012 participants in the initial study of whom 2985
(99.1%) had complete data for analysis (Ethnic breakdown: Sinhalese
96.2%, Tamil 1.3%, Muslim 1.3%, Burgher 1.3%). This included 1636
women (54.8%). The mean age (SD) was 54.2 (7.8) years. Of them,
2148 (72.0%) including 1238 (57.6%) women participated in the
follow-up assessment. Except for fewer males attending follow-up,
rest of the characteristics were similar among initial and follow-up
cohorts (Table 1). 1320 (61.5%) including 840/1238 (67.9%) women

Did not attend
follow-up 2014 (n=837)

Initial cohort
2007 (n=2985)

Attended follow-up
2014 (n=2148)

1349 (45.2) 910 (42.4) 439 (52.4)
52.4(7.8) 52.4(7.7) 52.5(8.1)
24.1(4.2) 24.3(4.1) 23.7 (4.4)
0.9 (0.1) 0.9 (0.1) 0.9 (0.1)
709 (23.8) 477 (22.2) 232(27.7)
1820 (60.4) 1298 (60.4) 522 (62.3)
131.6 (68.2) 130.8 (68.0) 133.5 (68.6)
49.6 (4.5) 49.6 (4.5) 49.6 (4.4)
136.2 (37.8) 136.5 (37.7) 135.3 (38.0)

*Z=4.97; P<.001 (Z test comparing two proportions).
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Initial cohort (2007) - total 3012
\ l/
Initial cohort (2007) — complete data 2985
Follow up in 2014 2148 (Yes)

No fatty liver in 2007 834

At risk group for NAFLD 778
[no fatty liver (2007) and
no ‘unsafe’alcohol intake]

NAFLD in 2014 338
(annual incidence-6.2%)

and 480/910 (52.7%) males had NAFLD in 2014. Of the 1238 women
who attended follow-up, data on menopause were available for 897.
772/897 (86.1%) had reached menopause at follow-up. NAFLD was
present in 69.0% of those who had reached menopause and 68.8% of
those who had not.

Out of 778 who initially did not have NAFLD and were not heavy
drinkers throughout follow-up, 338 (43.4%) had developed NAFLD
after 7 years (annual incidence-6.2%; Figure 1). Of the population at
risk, 49.6% (221/446) of the females and 35.2% (117/332) of the
males had developed NAFLD over the 7 years. Among 373 persons
who had a BMI<23 kg/m? at baseline 85 (22.8%) developed incident
NAFLD after 7 years. 37 persons who were overweight or obese
(BMI>23 kg/m?) at baseline achieved normal BMI after 7 years. Of
these 37, 10 (27.0%) developed incident NALFD after 7 years.

On bivariate analysis, central obesity (waist circumference >90 cm
for males and >80 cm for females; P<.001), increase in waist circum-
ference >5 cm (P<.001), over-weight (Body Mass Index [BMI]>23 kg/
m?; P<.001), weight gain 5%-10% (P<.001), weight gain>10% (P<.001),
hypertension (P<.001), raised plasma triglycerides (P<.001) and inade-
quate physical activity (P=.013) were risk factors for the development
of incident NAFLD (Table 2). Abnormal high TBF percentage (P<.001)
and high VFP (P<.001), assessed only at follow-up in 2014, were strong
associated factors for incident NAFLD (Table 2). Consumption of tea,
assessed on both occasions, was not a risk factor for incident NAFLD
(P=.065 for >4 cups per day vs none). Consumption of coffee, only as-
sessed at follow-up in 2014, did not show significant association with
incident NAFLD (P=.523 for >4 cups per day vs none).

On multivariate logistical regression analysis, central obesity
(OR=3.82 [95% CI 2.09-6.99]), waist increase >5% (OR=2.46 [95%
Cl 1.20-5.05]), overweight (OR=3.26 [95% Cl| 1.90-5.60]), weight

837 (No)

> 56 with ‘unsafe’ alcohol intake excluded (2014)

FIGURE 1 Study population

gain 5%-10% (OR=5.70 [95% Cl 2.61-12.47]), weight gain >10%
(OR=16.94[95% Cl 6.88-41.73]), raised plasma triglycerides (OR=1.96
[95% Cl 1.16-3.29]), and diabetes (OR=2.14 [95% CI 1.13-4.06]) re-
mained independent risk factors for the development of incident
NAFLD (Table 3).

In the updated association study between case (n=1360) involv-
ing incident NAFLD cases (n=664) and those who remained NAFLD
from the inception cohort (n=696), and control subjects (n=391) who
remained non-NAFLD after the 7-year follow-up, we found nominal
association with NAFLD at one of the 10 candidate loci: rs738409 at
PNPLA3 (P=.045, one-tailed by logistic regression analysis), in accor-
dance with the findings at baseline (Table 4).

4 | DISCUSSION

In this community cohort follow-up study, we report an annual in-
cidence of NAFLD of 6.2%. We also found significant independent
association of incident NAFLD with central and general obesity, raised
TG and presence of diabetes. A tendency of association at PNPLA3
gene polymorphisms with NAFLD was also observed after the 7-year
follow-up, similarly to baseline.

In this urban, adult population in Sri Lanka, 67.9% females and
52.7% males had NAFLD in 2014. The high combined prevalence of
61.5% was coupled with an annual incidence of NAFLD of 6.2% in
this ageing population. This is almost doubling of the initially reported
prevalence of 32.6% among the inception cohort within a period of
7 years.'? This highlights the growing burden of NAFLD in the com-
munity in developing economies such as Sri Lanka. With the already

high prevalence, confirmed high incidence of NAFLD and predicted
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TABLE 2 Factors associated with incident NAFLD on bivariate analysis among the subjects (N=778) who had no fatty liver at baseline and

safe alcohol intake

Total number of persons with no

Developed incident

Did not develop incident

Risk factors (at baseline—2007) NAFLD at baseline (N=778) NAFLD (N=338) NAF LD (N=440) P value*
Males 324 (41.7) 117 (34.6) 207 (47.2) <.001
Mean age (SD) 51.6 (8.0) 50.8 (8.0) 52.2(7.9) .015
BMI>23 kg/m? 310 (40.0) 199 (58.9) 111 (25.4) <.001
Increase in weight (5%-10%)? 154 (19.9) 73 (21.6) 81 (18.4) <.001
Increase in weight (>10%)? 124 (16.0) 75 (22.2) 49 (11.2) <.001
Waist circumference (above sex 264 (34.0) 173 (51.2) 91 (20.7) <.001
specific cut-off)

Increase in waist (>5 cm)® 196 (25.4) 120 (35.8) 76 (17.4) <.001
High total body fat” 561 (72.1) 316 (89.0) 245 (59.9) <.001
High visceral fat %° 247 (31.7) 179 (50.4) 68 (16.6) <.001
Diabetes or on treatment 121 (15.6) 58(17.2) 63 (14.4) 284
Hypertension or on treatment 375 (48.2) 181 (53.6) 194 (44.1) <.001
Elevated TG or on treatment 197 (25.3) 107 (31.7) 90 (20.5) <.001
Low HDL or on treatment 231(29.7) 113 (33.4) 118 (26.9) .096
Elevated ALT (above cut-off) 46 (5.9) 25 (7.4) 21 (4.8) .145
Inadequate physical activity 112 (14.4) 62 (18.3) 50(11.4) .006
Tea consumption

None 36 16 20 .065

1-4 cup per day 650 291 359

>4 cups per day 88 29 59
Coffee consumptionb

None 350 170 180 396

1-4 cup per day 80 32 48

>4 cups per day 3 1 2
Educational level (not completed 345 (45.2) 135 (40.7) 210 (48.6) .091

secondary education)

Household income (below median) 374 (49.4) 156 (47.4) 218 (50.9) 630

Numbers within brackets are percentages unless indicated otherwise.

*P values based on Chi squared test comparing incident NAFLD vs no incident NAFLD.

aAfter 7 y of follow-up.

PFactors assessed only in 2014; Elevated TG >150 mg/L (1.7 mmol/L) or specific treatment for hypertriglyceridemia; Low HDL-cholesterol <40 mg/L
(1.03 mmol/L) in males and <50 mg/L (1.29 mmol/L) in females or specific treatment for low HDL-cholesterol; Hypertension: systolic blood pres-
sure >130 mm Hg or diastolic blood pressure>85 mm Hg or treatment for previously diagnosed hypertension; Dysglycaemia: fasting plasma glu-

cose >100 mg/L (5.6 mmol/L) and/or 2 h post-oral glucose tolerance test glucose >7.8 mmol/L or previously diagnosed type-2 diabetes.

TABLE 3 Summary of logistic

. . . 95% Confidence
regression analysis of factors associated OR SE P value Interval
with NAFLD

BMI>23 kg/m? 3.26 0.90 <.001 1.90-5.60
Increase in weight (5%-10%)? 5.70 2.28 <.001 2.61-12.47
Increase in weight (>10%)? 16.94 7.79 <.001 6.88-41.73
Waist circumference (above 3.82 1.18 <.001 2.09-6.99
cut-off)
Increase in waist (>5%)° 2.46 0.90 014 1.20-5.05
Diabetes 2.14 0.70 .019 1.13-4.06
Elevated TG or on Rx 1.96 0.52 .012 1.16-3.29

@Comparison group weight reduction >5%.
bComparison group those with decrease in waist >5 cm.
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increase in underlying risk factors, especially obesity and diabetes, an
increased burden of chronic liver disease due NAFLD can be expected
to rise exponentially in Sri Lanka in the future. Therefore, community-
based strategies directed at reducing the incidence of risk factors such
as obesity appears to be a potential method to resolve this public
health problem. The very high prevalence of NAFLD among the ageing
females may be related to menopausal transition.'®

Although, there have been previous reports of incidence of
NALFD from Asia, these have not been from community-based cohort
studies. A study, based on routine health care screening of Japanese
government employees, revealed an overall incidence of non-alcoholic
hypertransaminasemia of 31 cases per 1000 person-years (3.1%).*
Another Japanese study reported follow-up data on 3147 individuals
without NAFLD at baseline; of these, 308 (10%) developed NAFLD
over414 days.15 Therefore, the present study is the first report of inci-
dence of NAFLD from a large community-based follow-up in an Asian
population. The reported incidence of 6.2% here is comparable to the
previous reports (3%-10% incidence).

In the previously reported study of the inception cohort, NAFLD
was associated with obesity, diastolic hypertension, insulin resistance,
hyperlipidaemia, hyperglycaemia and acanthosis nigricans, which
are constituents of MetS.*? In the present study, incident NAFLD
remained to be associated with some features of MetS, namely the
presence of abnormal waist circumference, BMI>23 kg/mz, waist in-
crease >5 cm, weight gain of both >5% and >10%, raised plasma TG
and diabetes detected at the initial survey. Among the identified risk
factors, >5% or >10% increase in weight from baseline, general obe-
sity (BMI>23 kg/mz) and central obesity (WC>gender and ethnic spe-
cific cut offs) were the strongest predictors of incident NAFLD with
OR>3.00. Weight gain >10% form baseline was the strongest predic-
tor of development of incident NAFLD with OR=16.94. Although not
assessed as risk factors at baseline, current abnormal TBF and VFP
were strongly associated with incident NAFLD.

Although coffee consumption has been protective in earlier stud-
ies,?”29 there was no demonstrable protective effect either coffee or
tea consumption with incident NAFLD in this study. Lack of a demon-
strable protective effect of coffee may have been because of the small
numbers of heavy coffee consumers in this cohort. Furthermore, ad-
ditional use of milk and sugar among the majority of the participants
consuming coffee and tea may have off-set any potential benefit.

We have previously reported a significant association of the
PNPLA3 gene rs738409 polymorphism, and susceptibility to NAFLD
in the inception cohort, after testing 10 selected SNPs in a case-con-
trol study.*® This association remains nominally significant in the cur-
rent analysis (P=.045, one-tailed) but the relationship between NAFLD
and rs738409 appears weaker (OR=1.22 at follow-up and OR=1.48
at baseline). The weaker association seen in this analysis may be the
result of PNPLA3 gene rs738409 polymorphism being more strongly
associated with earlier onset NAFLD. The association with genetic fac-
tors seen in the inception cohort was probably diluted/contaminated
by the impact of non-genetic environmental factors (in particular,
weight gain/loss) on deterioration or regression of NAFLD over the
7 years of follow-up. This is the first study to demonstrate the genetic
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associations of NAFLD in a prospectively followed up Asian cohort.
Furthermore, these findings reconfirm the importance of PNPLA3
gene rs738409 polymorphism in the pathogenesis of NAFLD. Other
untested variants in different loci may have been involved in the de-
velopment of NAFLD in individual cases.

There have been no previous large community cohort follow-up
studies to report incident NAFLD. This is the first such prospective
follow-up of a large community cohort to report NAFLD incidence
and its risk factors. Other strengths of this study include the robust
design and over 70% of the relatively large baseline population pre-
senting for re-evaluation. One possible limitation of this study is that
inter-observer reliability between the sonographers was not formally
assessed before this study commenced. Another is that information
on alcohol consumption was obtained only by direct questioning of
the participants. This may have led to under-reporting with conse-
quent overestimation of the prevalence and incidence of NAFLD
in the inception and follow-up cohort respectively. The initial co-
hort comprised predominantly Sinhalese (96.2%) and only minority
of other ethnicities (Tamil 1.3%, Muslim 1.3%, Burgher 1.3%).12
Therefore, we were not able analyse the inter-ethnic variability in
occurrence of incident NAFLD. We also did not look at liver-related
outcomes in the follow-up cohort, as we felt that 7 years was too
short a period of time.

In conclusion, the results of our study demonstrate that the inci-
dence and prevalence of NAFLD among adults in this urban Sri Lankan
community to be high. Incident NAFLD was associated with features
of the MetS, especially obesity and weight gain. Despite the high inci-
dence of NAFLD during 7-year follow-up, there remains to be a ten-
dency of association at PNPLA3, reconfirming the importance of the
PNPLA3 polymorphism in the pathogenesis of NAFLD.
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