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Abstract

Introduction: Chronic liver diseases (CLDs) are a worldwide problem. Morbidity and

mortality due to CLDs could be avoided or reduced by targeting the main risk factors,

including obesity and alcohol use.

Methods: To describe the evolution of the key determinants of CLDs in Quebec, we

studied the trends in obesity, alcohol use, viral hepatitis B and C, CLD mortality and

hospitalization rates, and the liver cancer incidence rate between January 1, 1981, and

December 31, 2009.

Results: We observed an increase in the obesity indicators among young men and in

alcohol use among adolescent girls and middle-aged women. The overall hepatitis B and

C incidence and CLD mortality rates are falling. However, liver cancer and mortality

rates, especially among men and the elderly, are on the rise.

Conclusion: These results highlight the importance of targeted public health

interventions and of maintaining or improving access to care for CLDs.
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Introduction

Chronic liver diseases (CLDs) have differ-

ent characteristics in terms of risk factors,

incubation, latency, induction and the

final state of the disease process. The

most common CLDs are associated with

chronic viral hepatitis, alcohol use and

obesity; the least common are liver cancer

and those due to certain genetic, auto-

immune and vascular conditions or to

drug toxicity.1

CLDs are responsible for over 80% of

primary liver cancers, of which hepatocel-

lular carcinoma (HCC) is the most fre-

quent. Chronic liver inflammation and

liver tissue fibrosis provide the ideal

conditions for the development of HCC.

Thus, patients with HCC usually have a

history of chronic viral hepatitis B (HBV)

or hepatitis C (HCV), alcoholic liver

disease (ALD) or non-alcoholic steatohe-

patitis.2,3 Alone or in combination, these

diseases increase the risk of HCC.4-8

CLDs are a major public health problem

worldwide. In England, they are the fifth

leading cause of death;9 in the United

States, they have been among the fifteen

leading causes of death in the past

decade,10-13 with an estimated adjusted

mortality rate of 10.3 per 100 000 inhabi-

tants in 2010.13 In Canada, 2748 deaths

were attributed to CLDs and liver cirrhosis

(eleventh leading cause of death) in 2008,

of which 1809 (66%) were among men.14

Morbidity and mortality from CLDs could

be avoided or reduced by targeting the

main risk factors, including obesity and

alcohol use.6-8 In addition, some compli-

cations can be avoided through vaccina-

tion against hepatitis A (HAV) and HBV

and diagnosis and early treatment of

chronic hepatitis caused by HCV.7,15,16

To determine the CLD situation in Quebec,

we studied their evolution and that of their

main determinants. We targeted condi-

tions for which prevention plays an

important role.

Methods

Our ecological observational study looked

at the period between 1 January, 1981,

and 31 December, 2009. The data for the

selected health indicators came from the

Infocentre de santé publique (Infocentre)

of the Institut national de santé publique

du Québec (INSPQ), except for those on

HBV- and HCV-associated morbidity,

which came from Quebec’s registry of

notifiable diseases (RND). The Infocentre

is a secure access portal to health data

from various sources.17

The indicators for the selected CLD deter-

minants were from Statistics Canada’s

Canadian Community Health Surveys

(CCHSs) for 2000/2001, 2003/2005 and

2007/2008.18 The CCHS surveys Canadians

aged 12 years and older living in private

households (but excludes residents of

reserves and Aboriginal settlements,

Canadian Armed Forces bases, institutions

and some remote areas), and are represen-

tative of Quebec’s public health regions.18

The cases of HBV and HCV reported to the

Quebec’s RND covered the period from 1

January, 1990, to 31 December, 2009. For

HBV, we looked at acute and chronic cases

and those for which the status was
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unspecified. For HCV, we looked at all

categories combined. These cases are

recorded and classified by Quebec’s regio-

nal public health departments on the basis

of the nosological definitions of the

ministère de la Santé et des Services

sociaux (MSSS).19 These definitions are

similar to those of the Public Health

Agency of Canada (PHAC).20 Annual

incidence rates per 100 000 population

were calculated for acute HBV infections,

using as denominators the estimates and

projections of the Institut de la statistique

du Québec (ISQ). These were made on the

basis of the data from the Statistics Canada

censuses and published by MSSS.21 The

HBV and HCV data were analyzed using

the software EpiData Analysis version

2.2.1.171.22

The following health indicators were

examined for association with the deter-

minants of CLD: the proportion of the

population that was overweight (body

mass index [BMI] 25.0–29.9 kg/m2) or

obese (BMI § 30 kg/m2)23 from 2000 to

2008; the proportion of the population that

used alcohol occasionally or daily over the

previous twelve months from 2000 to

2008; the proportion of the population

that had 14 or more alcoholic drinks over

a seven-day period from 2000 to 2005; and

the proportion of the population that

reported heavy alcohol use (five alcoholic

drinks on one occasion, i.e. one after

another or in a short period of time) 12 or

more times per year18 from 2000 to 2008.

The data sources for the CLD indicators

were the MSSS tumour file, the RND, and

the system for maintenance and use of

data for the study of hospital patients

(MED-ÉCHO). ICD-9* codes were used to

identify CLDs (571) and liver cancer (115)

up to the year 1999, and ICD-10{ codes

were used to identify ALD (K70) and liver

cirrhosis (K74) as of 2000.

We used the following CLD indicators:

CLD mortality rates for 1981 to 1999; liver

cirrhosis and ALD mortality rates for 2000

to 2007; liver cancer incidence rates for

1986 to 2007; liver cancer mortality rates

for 1981 to 2009; and hospitalization rates

for short-term physical care for liver

disease for 1990 to 2005.

We adjusted the proportions of the various

parameters studied and the incidence,

mortality and short-term hospitalization

rates for CLD on the basis of age and sex

for the overall Quebec population in 2001

and 2006, and calculated 99% confidence

intervals (CIs) of the estimates.

Results

The proportion of the Quebec population

aged 20 to 64 years old that was overweight

showed a slight upward trend, from 44.7%

(99% CI: 43.2–46.2) in 2000/2001 to 47.9%

(99% CI: 46.3–49.3) in 2007/2008. The

overall obesity figures for this population

also increased over the same period, from

12.6% (99% CI: 11.6–13.7) to 15.8% (99%

CI: 14.6–17.0). Men aged 25 to 44 years

showed a particularly marked increase in

obesity, from 12.7% (99% CI: 10.6–14.7)

to 16.8% (99% CI: 14.1–19.6) (Figure 1).

The overall proportion of the population

aged 12 years and older that used alcohol

occasionally or daily over the previous 12

months rose slightly, from 81.1% in 2000/

2001 to 81.9% in 2007/2008. However,

the proportion that drank alcohol daily

rose from 8.3% (99% CI: 7.5–9.1) to

10.7% (99% CI: 9.8–11.5) over the same

period. This increase was more pro-

nounced in women, from 4.6% (99% CI:

4.1–5.2) to 7.3% (99% CI: 6.3–8.3). We

observed similar upward trends in those

who had 14 or more alcoholic drinks in a

seven-day period between 2000 and 2005.

With some exceptions, this upward trend

was seen in all the age groups, but

particularly in men aged 20 to 24 years.

Although their proportions were lower

than those among their male counterparts,

there were marked increases in those

women aged 45 to 64, 20 to 24 and 12 to

19 years who had 14 or more alcoholic

drinks in a seven-day period (Figure 2).

For heavy alcohol use (i.e. five or more

alcoholic drinks on one occasion 12 or

more times per year), the upward trend

was observed for both men and women

and for nearly all ages, except for the 12-

to 19-year age group. However, the most

marked increase was for young adult

women (20–24 years). For men in this

age group, the proportion rose from

41.2% (99% CI: 33.7–48.7) in 2000/2001

to 46.4% (99% CI: 37.8–55.1) in 2007/

2008; for women, it rose from 17.1%

(99% CI: 11.9–22.3) to 30.1 (99% CI:

22.9–37.4) over the same period.

From 1990 to 2009, Quebec’s RND

recorded 28 476 cases of HBV and 33 490

cases of HCV (Figure 3). Of the HBV

infections, 14% (n = 3986) were classified

as acute and 71% (n = 3986) were

classified as chronic; the remaining 15%

were unspecified (this proportion rose after

2003). The overall incidence rate of acute

cases also decreased significantly, from 6.5

per 100 000 population in 1992 to 0.4 per

100 000 population in 2009; this reduction

occurred simultaneously in both sexes and

in most age groups, but especially so in the

10- to 19- and the 20- to 39-year age groups

(data not shown). The number of reported

chronic cases also fell over the same

period, from a maximum of 1434 in 1992

to 634 in 2009. The number of HCV

infection cases rose significantly in the

1990s, and then started to fall gradually.

We observed a decrease in overall CLD

and liver cirrhosis mortality rates between

1981 and 1999, from 24.2 per 100 000

population (99% CI: 21.5–27.3) to 13.0

(99% CI: 11.3–14.9) for men, and from 8.2

per 100 000 population (99% CI: 6.8–9.9)

to 5.8 (99% CI: 4.8–6.9) for women

(Figure 4). The mortality rate due to liver

cirrhosis remained practically stable from

2000 to 2007; it dropped from 4.7 per

100 000 population in 2000 (99% CI: 4.0–

5.4) to 4.6 (99% CI: 4.0–5.2) in 2007.

Similarly, ALD mortality rates fell from 3.3

per 100 000 (99% CI: 2.8–3.9) to 3.1 (99%

CI: 2.6–3.6) for the same years (Figure 5).

However, an overall increase in liver

cancer incidence rates did occur between

1986/1988 and 2004/2006, from 3.8 per

100 000 population (99% CI: 3.4–4.2) to

6.7 (99% CI: 6.7–7.1). This increase was

seen for both sexes: for women, this rate

* International Classification of Diseases 9th Revision.
{ International Classification of Diseases 10th Revision.
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FIGURE 2
Proportion of the population, age § 12 years, that had § 14 alcoholic drinks over 7 consecutive days, by age and sex, Quebec, CCHS, 2000–2005
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FIGURE 1
Proportion of the population with BMI § 30 kg/m2, by age and sex, excluding pregnant women, Quebec, CCHS, 2000–2008
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rose from 2.3 per 100 000 population

(99% CI: 1.9–2.7) to 3.8 (99% CI: 3.4–

4.3); for men, it rose from 5.7 per 100 000

population (99% CI: 5.0–6.8) to 10.2 (99%

CI: 9.4–11.0). The increase was significant

in the 50- to 59-year age group and was

largest among people aged 80 years and

older; for them the rate rose from 19.6 per

100 000 population (99% CI: 14.5–26.5) to

41.1 (99% CI: 35.6–47.5) (Figure 6).

Similarly, liver and intrahepatic bile duct

cancer mortality rates in men showed the

same upward trend, from 5.2 per 100 000

population (99% CI: 3.5–5.2) in 1981 to

8.5 (99% CI: 7.4–9.9) in 2009 (provisional

data) (Figure 7).

The short-term hospitalization rate due to

CLDs fell from 1991 to 1997 and remained

relatively stable in the years that followed

(Figure 8).

Discussion

Based on our results, the upward trend in

obesity in the Quebec population is

alarming, especially among young men.

These self-reported figures, drawn from

various consecutive cycles of the CCHS,

could be 4% to 8% less than directly

measured values.24,25 Despite this limita-

tion, the trend we observed is in line with

the results of an ISQ-published25 study

that based its results on direct measure-

ments. This study reported that the pre-

valence of overweight and obesity among

Quebecers aged 18 to 74 years rose from

43% in 1990 to 56% in 2004.25

Obesity is a problem worldwide. In a

recent study, Finucane et al.26 estimating

the BMI trends in 199 countries and

territories among adults aged 20 years

and older. They found the 2008 global

prevalence of obesity to be 9.8% (95% CI:

9.0–10.0) for men and 13.8% (95% CI:

13.1–14.7) for women, nearly double the

prevalence in 1980 (men: 4.8%, 95% CI:

4.0–5.7; women: 7.9%, 95% CI: 6.8–

9.3).26 In a meta-analysis of 17 studies,

Larsson and Wolk27 measured the asso-

ciation between weight and CLD risk.

They reported a 17% increased risk of

liver cancer for overweight and an 89%

increased risk for obesity, compared with

that for normal weight. The relative risk

(RR) was significantly higher for obesity in

men (RR = 2.42; 95% CI: 1.83–3.20) than

in women (RR = 1.67; 95% CI: 1.37–

2.03).27 Further studies will be necessary

to add to the body of knowledge on

obesity as a risk factor for other CLDs,

such as non-alcoholic fatty liver.4,28,29

Alcohol is a known cause of cirrhosis,

which predisposes a person to HCC.30

FIGURE 3
Number of cases of acute, chronic and unspecified HBV, number of cases of HBC and annual incidence rate of acute HBV, Quebec, 1990–2009
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According to a 2010 report, alcohol sales

have been on the rise in Quebec since the

late 1990s.31 During the period of our

study, the total proportion of people who

drank alcohol remained the same, but the

distribution in terms of frequency and

heavy consumption increased. These

trends are notable among young people

and women. Other authors have reported

similar findings.32

Chronic HBV and HCV infections are

known causes of cirrhosis and HCC, and

are linked to between 80% and 90% of

HCC cases worldwide.33 Canada is con-

sidered a low-endemicity country for these

FIGURE 5
Alcoholic liver disease and hepatic fibrosis and cirrhosis mortality rates, by sex, Quebec, 2000–2007
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FIGURE 4
Chronic liver disease and liver cirrhosis mortality rates, by sex, Quebec, 1981–1999
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two infections. According to PHAC, 0.7%

to 0.9% of the Canadian population has a

chronic HBV infection. The HBV reporting

rate fell considerably, from 11 per 100 000

population (95% CI: 6.0–18.1) to 3.3 (95%

CI: 1.6–4.8) between 1990 and 2007. A

similar trend was observed in Quebec,

with a marked decrease in incidence rate

of acute HBV cases, likely as a result of

expanded HBV immunization, including

the school vaccination program intro-

duced in 1994.34

The numbers on reported HCV cases

should be interpreted with caution. A

large part of the observed increase in the

number of cases reported in the 1990s is

probably due to improvements in HCV

detection and increased screening of

populations at high risk of infection. The

subsequent decrease in the 2000s could be

as a result of duplicate episodes being

removed from the RND, which was

intensified in 2004 and applied retrospec-

tively and prospectively. The decrease

would also be due to prevention activities

that target at-risk groups, including injec-

FIGURE 6
Liver cancer incidence rates per three-year period, by age, Quebec, 1986–2006
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Liver cancer and intrahepatic bile duct cancer mortality rates, by sex, Quebec, 1981–2009
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tion drug users. The 2003–2012 public

health program for Quebec included

among its goals the reduction in HBV

and HCV incidence.35 Considering that

between 75% and 85% of HCV infections

become chronic, 5% to 20% of chronic

infections lead to liver cirrhosis, and 1%

to 5% of the people with HCV will die as a

result of HCV-related cirrhosis or HCC,36 it

is clear that comprehensive care measures

for CLD patients are relevant and timely.

Our results show that CLD and cirrhosis

mortality rates fell by 42% between 1981

and 1999. These data are similar to those

in Italy, Spain and Portugal, which report

reductions of 25% to 30% since the 1970s.

These contrast with the cirrhosis mortality

rates for England and Scotland, which are

between 35% and 112%, possibly because

of the less restrictive policies on alcohol

use in these countries.9 The decreased

rates that we observed may be linked to

better patient management and to more

restrictive policies on sale of and access to

alcohol in Canada. After 2000, mortality

rates due to liver cirrhosis and ALD

fluctuated, more or less reflecting the

downward trend shown elsewhere.

Several studies have reported a recent

increase in HCC incidence,2,32,37-41 and the

situation in Quebec is no exception.

Between 1998 and 2007, the liver cancer

incidence rate in Quebec was 3.7 per 100

000 population (95% CI: 3.5–3.8), ranking

second after British Columbia (3.9; 95%

CI: 3.7–4.1) among provinces/territories

in Canada (data available on request).37

Our results show that this increase began

after 1989/1991 and is particularly large

for those aged 50 years and older. The

liver cancer mortality rate reflects the

incidence rate, emphasizing the highly

lethal character of this kind of

tumour.2,32,37-41 The upward trends for

liver cancer incidence and mortality in

Quebec are similar to those observed in

the rest of Canada. According to the

Canadian Cancer Society,42 between 1997

and 2006 there was a statistically signifi-

cant change in liver cancer incidence and

mortality rates among men (3.1% and

2.2% a year, respectively; such a change is

considered statistically significant at 2%

or more a year). This increase reflects

those reported in the United States, United

Kingdom and most European coun-

tries.9,39,43 The increase in the liver cancer

incidence rate among older people could

be linked to a cohort effect, and better

management of these patients would

probably improve their survival. The

observed decrease in the liver cirrhosis

mortality rate could be the result of

therapeutic advances (e.g. more accessible

and effective HBV and HCV antiviral

treatments and liver transplants) and

could eventually affect the HCC trends.

The decrease in the hospitalization rate for

short-term physical care for liver diseases

in Quebec in the late 1990s could be linked

to the shift toward outpatient care, insti-

tuted as a cost-cutting measure, among

other reasons.44

Despite having results comparable with

those of other studies, our study has

limitations that should be considered

when interpreting the results. It is not

possible to determine the distribution of

the various CLD risk factors based on our

results. The level of access granted for

consulting the data sources did not allow

for a more detailed breakdown of the

FIGURE 8
Hospitalization rates for short-term physical care for liver diseases, by sex, Quebec, 1990–2005

0

2

4

6

8

10

12

14

16

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

G
ro

ss
 R

a
te

 /
 1

0
0

 0
0

0

Year

0–39 years

40–49 years

50–59 years

60–69 years

70–79 years

≥80 years

$143 Vol 33, No 3, June 2013 – Chronic Diseases and Injuries in Canada



episodes or conditions of interest. The

CCHS data have significant limitations for

intra- and intercycle comparability, owing

to changes in methodology, despite the

existence of guidelines for indicator com-

parability and interpretation.35,45,46 Since

our observational study is limited to

describing trends, a number of aspects

related to measuring association and sig-

nificant differences between the periods

and populations studied were not

explored. We favoured an overview of

the CLD problems studied, drawing links

between the determinants and disease

states. We believe that this approach,

while simple, is nevertheless relevant: it

allows for formulation of hypotheses that

can be validated in future studies and for

highlighting the most important aspects of

disease control for decision making.
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(QC): MSSS; 2003 [cited 2012 May 24].

Available from: http://publications.msss

.gouv.qc.ca/acrobat/f/documentation/2003

/03-216-02A.pdf

36. World Health Organization. Hepatitis C

[Internet]. 2002 [cited 2012 May 24].

Available from: http://www.who.int/csr

/disease/hepatitis/Hepc.pdf

37. Cancer Surveillance On-Line. Ottawa (ON):

PHAC; 2007.

38. Ferlay J, Shin HR, Bray F, Forman D,

Mathers C, Parkin DM. Estimates of world-

wide burden of cancer in 2008: GLOBOCAN

2008. Int J Cancer. 2010;127(12):2893-917.

39. Jemal A, Siegel R, Xu J, Ward E. Cancer

statistics, 2010. CA Cancer J Clin.

2010;60(5):277-300.

40. Marcos-Gragera R, Cardo X, Galceran J,

Ribes J, Izquierdo A, Borras J. [Cancer

incidence in Catalonia, 1998-2002]. Med

Clin (Barc ). 2008;131 Suppl 1:4-10.

41. Michielsen PP, Francque SM, van Dongen

JL. Viral hepatitis and hepatocellular carci-

noma. World J Surg Oncol. 2005;3:27.

42. Canadian Cancer Society’s Steering

Committee: Canadian cancer statistics

2010. Toronto (ON): Canadian Cancer

Society; 2010.

43. Ribes J, Pareja L, Esteban L, Clèries R.
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