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Prevalence of non- alcoholic fatty liver disease in 
regional Victoria: a prospective population- based 
study
Stuart K Roberts1,2 , Ammar Majeed1,2, Kristen Glenister3, Dianna Magliano4, John S Lubel1,2, Lisa Bourke3, David Simmons5, 
William W Kemp1,2

Non- alcoholic fatty liver disease (NAFLD) is the most com-
mon liver disease around the world, with an estimated 
prevalence of about 25% in white populations.1 NAFLD, 

defined as excessive accumulation of fat in the liver of people 
without excessive alcohol intake, comprises a spectrum of disease 
ranging from simple steatosis to non- alcoholic steatohepatitis and 
liver fibrosis, both of which may progress to cirrhosis and liver- 
related morbidity and death.2 Risk factors for NAFLD include 
obesity, diabetes, dyslipidaemia, and the metabolic syndrome.1

In Australia, the prevalence of NAFLD is estimated to be 20– 30%, 
affecting about 5.5 million people.3,4 This high prevalence has been 
attributed to the increasing burden of obesity5 and the metabolic 
syndrome.5,6 Further, a recent modelling study has found that the 
burden of NAFLD- related disease in Australia will increase mark-
edly during the current decade.6 However, the exact prevalence of 
NAFLD in Australia remains unknown, as most estimates have 
been derived from overseas studies or expert opinion.3,4,6

The fatty liver index, based on simple clinical and laboratory param-
eters,7 provides a validated rapid and reliable method for identify-
ing people with fatty liver.8- 11 More recently, controlled attenuation 
parameter (CAP) measurement using vibration controlled transient 
elastography (VCTE) has proved to be a reliable non- invasive tool for 
assessing hepatic steatosis in people with NAFLD.12- 14

We undertook this study as part of the CrossRoads II study 
(Health in Shepparton and Mooroopna 2016‒ 2018),15 with the 
aim of obtaining high quality NAFLD prevalence and epidemio-
logical data for regional communities in Victoria.

Methods

We undertook a cross- sectional epidemiological study in four 
towns in the Goulburn Valley, a rural region of Victoria 100– 
300 km north of Melbourne. It was a sub- study of the CrossRoads 

II study, the methods for which have been published elsewhere.15 
Briefly, in the CrossRoads II study, a face- to- face survey was 
administered to 1895 of 3022 households (response rate, 63%) 
randomly selected from residential address lists provided by 
local government organisations in four Goulburn Valley towns 
(town population range, 6300– 49 800 people). Health, health be-
haviour, and health service information reported in the survey 
was verified and supplemented by data from a nested sub- study 
of randomly selected adult participants in clinics conducted 
in the four towns during 1 October 2016 –  31 December 2018. 
One adult participant (18 years old or more) was randomly se-
lected from each participating household to attend the clinic, 
at which they completed further health questionnaires about 
diet, exercise, and smoking and alcohol history. Anthropometric 
measures, blood pressure, and oral glucose tolerance were also 
assessed, as were biochemical parameters —  liver function (ala-
nine aminotransferase [ALT], aspartate aminotransferase [AST], 
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Abstract
Objectives: To investigate the prevalence of non- alcoholic fatty 
liver disease (NAFLD) and its risk factors in regional Victoria.
Design: Prospective cross- sectional observational study (sub- 
study to CrossRoads II health study in Shepparton and Mooroopna).
Setting: Four towns (populations, 6300‒ 49 800) in the Goulburn 
Valley of Victoria.
Participants: Randomly selected from households selected from 
residential address lists provided by local government organisations 
for participation in the CrossRoads II study.
Main outcome measures: Age-  and sex- adjusted estimates 
of NAFLD prevalence, defined by a fatty liver index score of 
60 or more in people without excessive alcohol intake or viral 
hepatitis.
Results: A total of 705 invited adults completed all required 
clinical, laboratory and questionnaire evaluations of alcohol use 
(participation rate, 37%); 392 were women (56%), and their mean 
age was 59.1 years (SD, 16.1 years). Of the 705 participants, 274 met 
the fatty liver index criterion for NAFLD (crude prevalence, 38.9%; 
age-  and sex- standardised prevalence, 35.7%). The mean age of 
participants with NAFLD (61 years; SD, 15 years) was higher than for 
those without NAFLD (58 years; SD, 16 years); a larger proportion of 
people with NAFLD were men (50% v 41%). Metabolic risk factors 
more frequent among participants with NAFLD included obesity 
(69% v 15%), hypertension (66% v 48%), diabetes (19% v 8%), and 
dyslipidaemia (63% v 33%). Mean serum alanine aminotransferase 
levels were higher (29 U/L; SD, 17 U/L v 24 U/L; SD, 14 U/L) and mean 
median liver stiffness greater (6.5 kPa; SD, 5.6 kPa v 5.3kPa; SD, 
2.0 kPa) in participants with NAFLD.
Conclusion: The prevalence of NAFLD among adults in regional 
Victoria is high. Metabolic risk factors are more common among 
people with NAFLD, as are elevated markers of liver injury.

The known: Non- alcoholic fatty liver disease (NAFLD) is the most 
common liver disease and a leading cause of cirrhosis and liver 
cancer. Information on the epidemiology of NAFLD in Australia is 
limited.
The new: The age-  and sex- standardised prevalence of NAFLD 
in regional Victoria was high (36%). People with NAFLD more 
frequently had metabolic risk factors, such as obesity and diabetes, 
than other participants in our survey, and their mean levels of liver 
injury markers were higher.
The implications: Our findings have important public health 
implications for managing the expected increase in NAFLD 
burden over the next few years, particularly in regional 
communities.
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�- glutamyltransferase [GGT]) and serum lipid levels —  and viral 
hepatitis serology. In addition, VCTE with FibroScan (Echosens) 
was performed when available.

Definition of non- alcoholic fatty liver disease: the fatty liver 
index

Fatty liver index score —  based on waist circumference, body 
mass index (BMI), and serum triglyceride and GGT levels —  was 
calculated for each participant.7 NAFLD was primarily defined 
as a fatty liver index score of 60 or more in people without exces-
sive alcohol intake (women, ≥ 20 g/day; men ≥ 30 g/day) or viral 
hepatitis.5- 9 Alcohol intake was quantified in an eleven- part ques-
tionnaire about the type, frequency, and quantity of alcohol con-
sumed (online Supporting Information, health questionnaire).

Liver stiffness

To determine liver stiffness and CAP, VCTE was performed 
(FibroScan, models 402 or 530 compact; M or XL probes) by one of 
three experienced hepatologists (authors WK, AM, SKR). CAP was 
measured with the FibroScan 530 compact machine when avail-
able. CAP assessment by VCTE was not available until 19 May 2018. 
Reliable readings of median liver stiffness required at least ten valid 
readings (success rate of 60% or more and a interquartile range/me-
dian ratio of 0.3 or less). A FibroScan reading of less than 7.0 kPa was 
deemed normal; a reading of less than 8 kPa excluded advanced 
fibrosis.13 A CAP reading of 302 dB/m or more in people without 
excessive alcohol intake was deemed to indicate fatty liver.14

Definition of metabolic syndrome

Metabolic syndrome was defined according to the National 
Cholesterol Education Program Adult Treatment Panel III 
(ATP III) criteria.16 Dyslipidaemia was defined according to 
standard criteria.17 Obesity was defined as a BMI of 30 kg/m2 
or more. Hypertension was defined as systolic blood pressure 
greater than 130 mmHg, diastolic blood pressure greater than 
85 mmHg, or the participant requiring anti- hypertensive treat-
ment. Diabetes was defined by self- report.

Statistical analysis

All collected data, including survey questionnaire responses, an-
thropometric, blood pressure, and pathology assessments, and 
FibroScan liver stiffness and CAP measurements, were entered 
into a REDCap database, then transferred to Excel (Microsoft) 
and Stata 14.1 for analysis.

Continuous variables were assessed for normality and summarised 
as means with standard deviations (SDs); categorical variables 
were summarised as frequencies and proportions. Age- adjusted 
NAFLD prevalence estimates were computed by direct standard-
isation with age-  and sex- based group proportions based on 2016 
census data for Shepparton, the largest participating town.18 The 
statistical significance of differences between people with or with-
out NAFLD were assessed in t tests (continuous variables) or Fisher 
exact tests (categorical variables); P < 0.05 (two- tailed) was deemed 
statistically significant. Given the high prevalence of NAFLD, the 
robust Poisson method was used to estimate NAFLD prevalence 
ratios by key metabolic characteristics, adjusted for age and sex.

Ethics approval

Both the CrossRoads II study and this sub- study were ap-
proved by the Goulburn Valley Health Human Research Ethics 
Committee (reference, 20/16).

Results

Of the 1895 adults randomly selected and invited to participate 
in our sub- study, 1233 agreed to participate (65%); 747 of the 1233 
people attended clinic reviews (61% of agreed participants), of 
whom 705 completed all clinical, laboratory and questionnaire 
evaluations of alcohol use and were therefore eligible for inclu-
sion in our analysis (overall participation rate, 37%). Most were 
ethnically white (655, 93%), Australian- born (597, 85%), and 
women (392, 56%); their mean age was 59.1 years (SD, 16.1 years). 
Large proportions of the participants were overweight (276, 39%) 
or obese (252, 36%), or had other metabolic risk factors, includ-
ing hypertension (55%), dyslipidaemia (44%), high fasting blood 
glucose levels (23%), and metabolic syndrome (30%) (Box 1). A 
larger proportion of the invitees who attended the clinic were 
men than of those who did not (323 of 722, 45% v 186 of 510, 36%) 
and their mean age was higher (non- attenders: 49.8 years; SD, 
19.0 years). The demographic and epidemiologic characteristics 
of people who attended the clinic were similar for those did or 
did not complete the evaluations required for study inclusion 
(Supporting Information, table).

Prevalence of non- alcoholic fatty liver disease

A total of 274 participants fulfilled our fatty liver index definition 
of NAFLD, a crude prevalence rate of 38.9% (Box 1, Box 2). The 
age- standardised rate was 35.2%, the age-  and sex- standardised 
prevalence 35.7%. Crude prevalence rates for the four towns 
ranged between 35% (Benalla) and 46% (Seymour); the rate for 
the large regional centre Shepparton/Mooroopna (38%) and the 
three smaller towns combined (40%) were similar. The preva-
lence rate exceeded 40% for both men and women aged 60– 69 
years or 70– 79 years, and for men aged 80– 89 years (Box 2).

Of the 74 participants who underwent CAP assessment by 
VCTE, concordance between CAP and fatty liver index assess-
ment was good for the 69 participants with valid CAP mea-
surements (r2 = 0.24), 22 of whom met the CAP- based criteria 
for NAFLD (sub- group prevalence, 32%). Were a CAP cut- off of 
274 dB/m used (optimising sensitivity rather than diagnostic 
accuracy14), 34 participants met the criterion (sub- group prev-
alence, 49%).

Epidemiology of non- alcoholic fatty liver disease

The mean age of participants with NAFLD (61 years; SD, 15 
years) was higher than for those without NAFLD (58 years; 
SD, 16 years), as was their mean body weight (95  kg; SD, 
17 kg v 74 kg; SD, 16 kg); a larger proportion of people with 
NAFLD were men (50% v 41%). Several metabolic risk factors 
were more frequent among participants with NAFLD than for 
those without NAFLD: obesity (69% v 15%), hypertension (66% 
v 48%), diabetes (19% v 8%), and dyslipidaemia (63% v 33%) 
(Box 1).

Prevalence of non- alcoholic fatty liver disease, by 
demographic and metabolic risk factors

The prevalence of NAFLD among men aged 60 years or more was 
particularly high (96 of 196 participants, 49%). Prevalence was at 
least 45% in men and women in both age categories (under 60 
years, 60 years or more) with major metabolic risk factors (obe-
sity, diabetes, dyslipidaemia, and the metabolic syndrome; Box 
3). The prevalence of NAFLD was higher in overweight (age-  and 
sex- adjusted prevalence ratio [aPR], 12; 95% CI, 4.6– 33) and obese 
people (aPR, 32; 95% CI, 12– 86) than in people with BMI values 
below 25 kg/m2 (Box 4).
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Measures of liver disease severity

Mean serum ALT levels were higher for NAFLD participants 
(29  U/L; SD, 17  U/L) than for those without NAFLD (24  U/L; 
SD, 14 U/L); the proportion with values greater than 150% of the 
upper limit of normal was similarly higher (18% v 10%). Liver 
stiffness was assessed by VCTE in 388 of 705 participants (55%), 
of whom 375 had valid readings. The mean value was higher in 

the 143 participants with NAFLD (6.5 kPa; SD, 5.6 kPa) than in 
the 232 participants without NAFLD (5.3 kPa; SD, 2.0 kPa). The 
liver stiffness measurement was 8 kPa or more (ie, advanced fi-
brosis could not be excluded) for 18 participants with NAFLD 
(13%). In the 69 participants with valid CAP measurements, 
mean values were higher for the 22 with NAFLD (305  dB/m; 
SD, 63  dB/m) than for the 47 without NAFLD (256  dB/m; SD, 
52 dB/m) (Box 5).

1 Demographic, clinical, and laboratory characteristics of the 705 participants, by non- alcoholic fatty liver disease (NAFLD) status*
Characteristic All participants With NAFLD Without NAFLD P

Number of participants 705 274 431

Sex (men) 313 (44.4%) 136 (49.6%) 177 (41.1%) 0.029

Age (years), mean (SD) 59.1 (16.1) 61.2 (15.4) 57.7 (16.4) 0.005

Born in Australia 597 (84.8%) 232 (84.7%) 365 (84.9%) 1.0

Ethnic background 0.78

White 655 (92.9%) 257 (93.8%) 398 (92.3%)

Asian 30 (4.3%) 9 (3%) 21 (4.9%)

Aboriginal/Torres Strait Islander 6 (0.9%) 2 (0.7%) 4 (0.9%)

Other 14 (2.0%) 6 (2%) 8 (2%)

Regional town 0.33

Shepparton/Mooroopna 331 (46.9%) 125 (45.6%) 206 (47.8%)

Benalla 150 (21.3%) 53 (16%) 97 (22%)

Cobram 109 (15.5%) 43 (16%) 66 (15%)

Seymour 115 (16.3%) 53 (19%) 62 (14%)

Weight (kg), mean (SD) 82.2 (19.1) 95.0 (17.3) 74.0 (15.5) < 0.001

Body mass index (kg/m2), mean (SD) 29.7 (19.6) 33.5 (5.9) 27.3 (24.4) < 0.001

Body mass index, category < 0.001

Underweight/normal (< 25 kg/m2) 177 (25.1%) 4 (2%) 173 (40.1%)

Overweight (25 to < 30 kg/m2) 276 (39.2%) 82 (30%) 194 (45.0%)

Obese (≥ 30 kg/m2) 252 (35.7%) 188 (68.6%) 64 (15%)

Waist circumference (cm), mean (SD) 99 (15) 110 (12) 91 (12) < 0.001

Large waist circumference† 412 (58.4%) 240 (87.6%) 172 (39.9%) < 0.001

Hypertension 385 (54.9%) 180 (65.9%) 205 (47.9%) < 0.001

Dyslipidaemia 311 (44.1%) 172 (62.8%) 139 (33.3%) < 0.001

Diabetes 87 (12%) 53 (19%) 34 (7.9%) < 0.001

Excessive alcohol intake‡ 99 (14%) 0 99 (23%) — 

Metabolic syndrome 204 (29.7%) 142 (52.6%) 62 (15%) < 0.001

Laboratory values

�- Glutamyltransferase (U/L), mean (SD) 33 (39) 40 (42) 28 (36) < 0.001

Fasting glucose ≥ 5.6 mmol/L 164 (23.3%) 100 (37%) 64 (14%) < 0.001

Glycated haemoglobin, mean (SD) 5.5 (0.7) 5.7 (0.9) 5.3 (0.6) < 0.001

Total cholesterol (mmol/L), mean (SD) 4.9 (1.0) 4.8 (1.0) 5.0 (1.0) 0.12

LDL cholesterol (mmol/L), mean (SD) 2.8 (0.9) 2.8 (0.9) 2.9 (0.9) 0.13

HDL cholesterol (mmol/L), mean (SD) 1.4 (0.4) 1.2 (0.3) 1.6 (0.4) < 0.001

Low HDL cholesterol§ 184 (26.1%) 121 (44.2%) 63 (15%) < 0.001

Triglycerides ≥ 1.7 mmol/L 192 (27.2%) 121 (44.1%) 71 (16%) < 0.001

HDL = high density lipoprotein; LDL = low density lipoprotein; SD = standard deviation.
* Fatty liver index score of 60 or more in people without excessive alcohol intake or viral hepatitis. † Women, > 88 cm; men, > 102 cm. ‡ Women, ≥ 20 g/day; men, ≥ 30 g/day. § Women, 
< 1.3 mmol/L; men, < 1.04 mmol/L.
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Discussion

NAFLD is emerging as a serious health problem in 
Australia because of its high prevalence and potential 
to cause cirrhosis and liver cancer, but local high quality 
epidemiologic data on NAFLD are limited.3 We therefore 
undertook a population- based study, using the fatty liver 
index as a marker, to evaluate the prevalence and epide-
miology of NAFLD in four towns in the Goulburn Valley 
of Victoria. Our main findings were that the age-  and sex- 
standardised prevalence of NAFLD among adults was 
high, and that metabolic risk factors and markers of liver 
injury were more frequent among people with NAFLD.

The fatty liver index is an accepted and validated tool 
for detecting NAFLD in large epidemiologic studies,10 
particularly in predominantly white populations.8,9 
Several studies have reported good concordance of 
fatty liver index scores with hepatic ultrasound for 
detecting hepatic steatosis in white people.10 In our 
study, we used the fatty liver index to estimate crude 
and age-  and sex- adjusted prevalence rates of NAFLD 

2 Prevalence of non- alcoholic fatty liver disease in the 705 participants, by 
age and sex

Numbers of people, by age and sex: 18– 29 years (15 men, 22 women), 30– 39 years (31 men, 46 women), 
40– 49 years (30 men, 39 women), 50– 59 years (41 men, 81 women), 60– 69 years (88 men, 98 women), 
70– 79 years (83 men, 82 women), and 80– 89 years (25 men, 24 women); all ages: 313 men, 392 women. ◆

3 Prevalence of non- alcoholic fatty liver disease (NAFLD) by age, sex, and metabolic risk factors
Men Women All participants

Characteristic < 60 years ≥ 60 years < 60 years ≥ 60 years
< 60 

years
Proportion 

(95% CI)
≥ 60 

years
Proportion 

(95% CI)

Participants 117 196 188 204 305 400

Participants with NAFLD 40
(34%)

96
(49%)

62
(33%)

76
(37%)

102 33%
(28– 39%)

172 43%
(38– 48%)

Body mass index

< 25 kg/m2 0/28 3/33
(3%)

1/59
(2%)

0/57 1/87 1%
(0– 6%)

3/90 3%
(0.7– 9%)

25– 29 kg/m2 16/55
(29%)

47/102
(36%)

6/54
(11%)

13/65
(20%)

22/109 20%
(13– 29%)

60/167 36%
(29– 44%)

≥ 30 kg/m2 24/34
(71%)

46/61
(75%)

55/75
(73%)

63/82
(77%)

79/109 73%
(63– 81%)

109/143 76%
(68– 83%)

Diabetes

Yes 10/12
(83%)

20/34
(59%)

6/11
(55%)

17/30
(57%)

16/23 70%
(47– 87%)

37/64 58%
(45– 70%)

No 30/105
(29%)

76/162
(47%)

56/177
(32%)

59/174
(34%)

86/282 30%
(25– 36%)

135/336 40%
(35– 46%)

Hypertension

Yes 28/62
(45%)

73/137
(53%)

31/66
(47%)

48/120
(40%)

59/128 46%
(37– 55%)

121/257 47%
(41– 53%)

No 12/55
(22%)

23/58
(40%)

30/119
(25%)

28/84
(33%)

42/174 24%
(18– 31%)

51/142( 36%
(28– 44%)

Dyslipidaemia

Yes 31/54
(57%)

51/88
(58%)

42/83
(51%)

48/86
(56%)

73/137 53%
(45– 62%)

99/174 57%
(49– 64%)

No 9/63
(14%)

45/108
(42%)

20/105
(19%)

28/118
(24%)

29/168 17%
(12– 24%)

73/226 32%
(26– 39%)

Metabolic syndrome

Yes 22/28
(79%)

47/70
(67%)

28/40
(70%)

45/66
(67%)

50/68 74%
(61– 83%)

92/136 68%
(59– 75%)

No 17/86
(20%)

46/118
(39%)

34/144
(24%)

31/136
(39%)

51/230 21%
(16– 27%)

77/254 30%
(25– 36%)

CI = confidence interval. ◆



 
M

JA
 215 (2) ▪ 19 July 2021

81

Research
M

JA
 215 (2) ▪ 19 July 2021

81

in regional Victoria, and found them to be high (crude, 39%; ad-
justed, 36%), with rates exceeding 45% in people aged 60 years 
or more, and in people with metabolic risk factors. Our findings 
are similar to the 32.5% rate for a large multi- ethnic United States 
sample similarly assessed with the fatty liver index,11 and higher 
than the 10– 14% reported for the general Australian population in 
studies that used elevated ALT levels as the marker of NAFLD.6,19

Another important finding was that prevalence of several met-
abolic risk factors, including obesity, elevated fasting blood 

glucose levels, hypertension, dyslipidaemia, and metabolic syn-
drome was high in our rural sample, as we also found in our 
earlier study.20,21 The prevalence of metabolic risk factors was 
particularly high in participants with NAFLD, including obe-
sity (75%), diabetes (19%), hypertension (66%), and dyslipidae-
mia (63%). Our data not only provide strong justification for the 
proposed change in nomenclature from NAFLD to metabolic- 
associated fatty liver disease (MAFLD),22 but also the inclusion 
of obesity as a diagnostic criterion for MAFLD.23 Further, while 
the MAFLD definition does not include fatty liver index as a 
marker of hepatic steatosis,23 333 of 705 clinic attenders in our 
study (47%) would have met the diagnostic criteria for MAFLD 
according to their fatty liver index scores, all but seven of whom 
were overweight or obese.

One unique aspect of our study was that we used VCTE to as-
sess the prevalence and severity of asymptomatic liver disease 
in a substantial number of participants attending the regional 
clinics. We found that the mean median liver stiffness was 
greater for participants with NAFLD than for those without 
NAFLD, and that readings for about one in eight participants 
with NAFLD were consistent with advanced liver fibrosis. 
Similarly, serum ALT levels were higher in participants with 
NAFLD. Given the relationship between elevated ALT levels and 
increased all- cause mortality in the general population24 and in 
older people,25 as well as the high prevalence of NAFLD and its 
association with several metabolic risk factors, our findings con-
firm that NAFLD may become a significant public health prob-
lem during the next ten years.6

Strengths and limitations

Our study was the first to evaluate the epidemiology of NAFLD 
in Australian adults at the population level using an established 
marker for fatty liver and employing validated methodology, in-
cluding random participant selection and comprehensive data 
collection from almost all clinic attenders.15 However, the study 
was set in a single area of regional Victoria, with a predominantly 
white population of limited ethnic diversity. As about 30% of the 
Australian population (about 7 million people) live in rural and 

4 Age-  and sex- adjusted non- alcoholic fatty liver disease 
prevalence ratios, by metabolic risk factor

Characteristic Adjusted prevalence ratio (95% CI)

Body mass index

< 25 kg/m2 1

25– 29 kg/m2 12 (4.6– 33)

≥ 30 kg/m2 32 (12– 86)

Diabetes

Yes 1

No 1.6 (1.3– 2.0)

Hypertension

Yes 1

No 1.5 (1.2– 1.8)

Dyslipidaemia

Yes 1

No 2.1 (1.8– 2.6)

Metabolic syndrome

Yes 1

No 2.6 (2.2– 3.1)

CI = confidence interval. ◆

5 Non- invasive markers of liver disease severity in patients with and without non- alcoholic fatty liver disease (NAFLD)
Participants with NAFLD Participants without NAFLD

Characteristic All Men Women All Men Women P

All participants 274 136 138 431 177 254

Alanine aminotransferase (U/L), 
mean (SD)

29 (17) 32 (14) 27 (20) 24 (14) 28 (13) 21 (14) < 0.001

> 1.5 × upper limit of normal* 48 (18%) 19 (14%) 29 (21%) 44 (10%) 16 (9%) 28 (11%) 0.006

Aspartate aminotransferase 
(U/L), mean (SD)

26 (9) 28 (7) 25 (10) 26 (9) 28 (9) 24 (9) 0.68

Median liver stiffness 
measurement (kPa), mean (SD)

6.5 (5.6) 6.1 (4.8) 6.9 (6.3) 5.3 (2.0) 5.7 (2.3) 4.9 (1.7) 0.005

< 7 kPa 114/143
(80%)

60/74
(81%)

54/69
(78%)

197/232
(85%)

85/104
(82%)

112/1228
(88%)

0.21

≥ 8 kPa 18/143
(13%)

9/74
(12%)

9/69
(13%)

21/232
(9%)

12/104
(12%)

9/128
(7%)

0.30

Controlled attenuation parameter 
(dB/m), mean (SD)

305 (63) 323 (52) 282 (69) 256 (52) 263 (65) 250 (42) 0.001

Participants with valid 
measurements

22 13 9 47 25 22

* Women, 20 U/L; men, 30 U/L. ◆
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remote areas,26 our findings may be relevant to white residents 
in these regions, even if they are not generalisable to metropoli-
tan populations with more diverse communities. Secondly, al-
though the fatty liver index is accepted for evaluating NAFLD 
at the population level and has been validated in a population 
of older white people,8 it underestimates the risk of lean non- 
alcoholic steatohepatitis in people with normal body weight.10 
However, our CAP data supported our fatty liver index- based 
findings; NAFLD prevalence estimated using CAP was 32% or 
49%, depending on the cut- off applied, and the mean CAP read-
ing for participants with NAFLD was higher than for those with-
out NAFLD. Finally, although our reported prevalence rate was 
age-  and sex- standardised and the final participation rate was 
reasonable (37%), selection bias was possible, as people concerned 
about their own health, including older people and women, may 
have been more likely to accept invitations to health check- ups.

Conclusion

Our population- based epidemiologic study of adults in regional 
Victoria was the first to assess the burden of NAFLD in Australia. 
The high prevalence rate, strong association with metabolic risk 
factors, and high levels of non- invasive markers of liver injury in 
people with NAFLD have significant public health implications 
for the coming decade.
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