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ABSTRACT
BACKGROUND: No Canadian studies examined the economic impact of hepatitis B virus (HBV) using population-
based, patient-level data. We determined attributable costs associated with HBV from a health care payer perspec-
tive. METHODS: We conducted an incidence-based, matched cohort, cost-of-illness study. We identified infected 
subjects (positive HBV surface antigen, DNA, or e-antigen) between 2004 and 2014, using health administrative data. 
The  index date was the first positive specimen. The cohort was organized into three groups: no HBV-related compli-
cations, HBV-related complications before index date, and HBV-related complications post-index date. To evaluate 
costs (2017 Canadian dollars), we adopted the phase-of-care approach defining six phases. Mean attributable costs 
were determined by evaluating mean differences between matched pairs. Hard match variables were sex, age group, 
index year, rurality, neighbourhood income quintile, comorbidities, and immigrant status. Costs were combined with 
crude survival data to calculate 1-, 5-, and 10-year costs. RESULTS: We identified 41,469 infected subjects with a mean 
age of 44.2 years. The majority were males (54.7%), immigrants (58.4%), and residents of major urban centres (96.8%). 
Eight percent had HBV-related complications before index date and 11.5% had them post index date. Across groups, 
mean attributable costs ranged from CAD $27–$19 for pre-diagnosis, CAD $167–$1,062 for initial care, CAD $53–$407 
for continuing care, CAD $1,033 for HBV-related complications, CAD $304 for continuing care for complications, and 
CAD $2,552–$4,281 for final care. Mean cumulative 1-, 5-, and 10-year costs ranged between CAD $253–$3,067, $3,067–
$20,349, and $6,128–$38,968, respectively. CONCLUSIONS: HBV is associated with long-term economic burden. These 
results support decision-making on HBV prevention and monitoring strategies.
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INTRODUCTION
The hepatitis B virus (HBV) is a DNA virus that 
causes acute or chronic infection (1). The World 
Health Organization estimates 3.5% of the world’s 
population (approximately 250 million) has chronic 
HBV infection (68% residing in African and West-
ern Pacific countries) (2). Although Canada has 
low HBV infection rates (prevalence <1%), spe-
cific groups have higher infection rates (eg, immi-
grants, injection drug users) (3–6). A major concern 
is that untreated chronic infection, can lead to seri-
ous and costly complications such as hepatocellu-
lar carcinoma (HCC) (7). Chronic infection is one 
of the main causes of liver cancer (8–10). Between 
1997 and 2008, liver cancer prevalence increased 
in Canada, linked to immigration from hepatitis b 
(HB) and hepatitis C endemic countries (11–13).

In terms of economic burden, Canadian stud-
ies have examined HBV costs (3,5,14,15), however, 
only targeted specific cost components (eg, drugs, 
laboratory tests), were not based on patient-level 
data, and/or focused on particular groups (eg, im-
migrants, chronic infections). In order to under-
stand the overall economic burden of HBV, there 
is a need for a study based on real-world data, 
including all relevant cost components and popu-
lation groups infected by the virus. Therefore, the 
objective of our study was to evaluate mean attrib-
utable HBV costs from the health care payer (Min-
istry of Health and Ministry of Long-Term Care) 
perspective.

METHODS

Study design, data sources, and subjects
Using a matched cohort design, we conducted an 
incidence-based cost-of-illness study. We estab-
lished a cohort of individuals who tested positive 
for HBV (infected subjects) at the Public Health On-
tario Laboratory (PHOL) between January 1, 2004 
and December 31, 2014. These results were linked 

to health administrative data held at ICES, where 
data related to most of Ontario’s publicly funded 
health services (linkable via unique  encoded iden-
tifiers) are available. ICES is an independent, non-
profit research institute whose legal status under 
Ontario’s health information privacy law allows it 
to collect and analyze health care and demographic 
data, without consent, for health system evalua-
tion and improvement. The use of the data in this 
study is authorized under section 45 of  Ontario’s 
Personal Health Information Protection Act and 
does not require Research Ethics Board review.

We defined infected subjects as those with a posi-
tive HB surface antigen (HBsAg), HBV DNA, or HB 
e-antigen (HBeAg). The latter were included be-
cause not all HBsAg testing is centralized in Ontario, 
whereas all HBV DNA testing and most HBeAg test-
ing is done at PHOL. Our definitions were closely 
aligned with HBV case definitions from the National 
Notifiable Diseases Surveillance System, which is 
supported by the Centers for  Disease Control and 
Prevention (16). Specimen results within 90 days of 
each other were combined, then categorized as posi-
tive or negative. The date of the first positive speci-
men was the index date. Acute infection was defined 
as a positive result for HBsAg and positive result for 
IgM antibody to HB core antigen (IgM anti-HBc). 
Chronic infection was defined as a positive result for 
HBsAg, HBV DNA, or HBeAg and (if tested) a nega-
tive result for IgM anti-HBc. If a subject had acute and 
chronic infection within 180 days following the index 
date, we classified them as having chronic infection.

We divided our cohort into three groups, those 
with: 1) no HBV-related complications, 2) HBV-
related complications prior to (or on) index date, 
and 3) HBV-related complications post index 
date. HBV-related complications included acute 
liver failure, complications of cirrhosis (eg, asci-
tes, varices, encephalopathy), liver transplant, or 
liver cancer. These were defined using diagnos-
tic and intervention codes outlined in Krajden et 
al, Janjua et al, and Thein et al (17–19). Keywords 
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from all three studies were used to determine ad-
ditional relevant outpatient codes. These included 
Ontario's Health Care Plan (OHIP) codes relating 
to portal vein thrombosis, cirrhosis of the liver, and 
primary malignancy of liver. Our lookback date 
for complications was December 31, 1988, and we 
looked forward to December 31, 2016.

Infected subjects were hard matched without re-
placement to a random sample of one million un-
infected subjects in Ontario’s Registered Persons 
Database (RPDB). Hard match variables included: 
age group (five-year intervals), sex, immigrant status 
(defined as subject having a landing date recorded 
in the Immigration, Refugees and  Citizenship Can-
ada Permanent Resident Database, dates available 
post 1985), index year, rurality (using Rurality Index 
of Ontario), neighbourhood income quintile (based 
on 2006 and 2011 Census), comorbidities (using 
John Hopkins Adjusted  Clinical Groups® System 
Version 10.0  resource utilization bands), and preg-
nancy. We included the latter as women are screened 
for HBV during pregnancy at PHOL.

We also explored the effect of HBV on costs prior 
to death, therefore infected subjects who died (be-
tween January 1, 2004 and December 31, 2016) were 
rematched without replacement to uninfected sub-
jects who also died during that period using the 
same pool of subjects from the RPDB. The index 
date for both infected and uninfected subjects was 
three months prior to date of death. Hard match 
variables included: age group, sex, immigrant 

status, index year, rurality, and neighbourhood in-
come quintile.

Outcomes
We examined costs unadjusted for survival (1-year 
post index date) and costs adjusted for survival (1-, 
5-, 10- year post-index date) for each of the three 
groups.

Analysis
We conducted all analyses at ICES. We deter-
mined costs unadjusted for survival by summing 
costs one year post index date. Costs attributable 
to HBV were evaluated by determining the mean 
difference between matched pairs and 95% confi-
dence intervals (CIs) were calculated using boot-
strapping methods (20).

We determined costs adjusted for survival us-
ing the phase-of-care approach (17,19,21,22). The 
following phases were defined (Figure 1): 1) pre-
diagnosis care, 2) initial care, 3) continuing care, 
4) HBV-related complication, 5) continuing care 
for the HBV-related complication, and 6) final 
care. See Appendix Supplemental Table 1 for al-
location of phases to each HBV group and how 
matching was applied to each phase. The lengths 
of the phases were based on clinical expertise (JF) 
and joinpoint analysis (23,24). Mean attributable 
phase-specific costs (standardized to 30 days) and 
95% CIs were calculated using the same methods 
as the costs unadjusted for survival. We used an 

Figure 1: Hepatitis B virus (HBV) groups and corresponding phases-of-care
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equation outlined by Yabroff et al (21) to com-
bine attributable phase-specific costs with crude 
survival data, generated from the three groups’ 
matched infected subjects.

Our cost analysis was conducted from the 
health care payer perspective and therefore in-
cluded the following cost components: inpatient 
hospitalizations, mental health care beds, hospital 
based outpatient clinic visits, same day surgeries, 
emergency department visits, outpatient medica-
tions, chemotherapy drugs, physician services, 
non-physician services, outpatient laboratory 
tests, rehabilitation services, complex continuing 
care, home care services, long-term care, dialy-
sis clinic visits, cancer clinic visits, and assistive 
devices. Additional information on each of the 
cost components can be found in a guideline by 
 Wodchis et al (25). We evaluated costs in 2017 
 Canadian dollars (CAD$). Costs beyond one year 
were discounted at 1.5% annually (0.0% and 3.0% 
were also presented) (26).

Stratified analysis
We stratified mean attributable phase-specific costs 
by cost component. We also stratified post 1-year 
costs (unadjusted for survival) and post 1-, 5-,  
10-year costs (adjusted for survival) by age group, 
sex, and immigrant status.

Sensitivity analyses
We varied phase lengths of the initial and final care 
phases by ±2 months to understand the impact on 
costs adjusted for survival. For infected subjects 
that experienced HBV-related complications post 
index date, we rematched them on their complica-
tion date (see Appendix Supplemental Table 1).

RESULTS

Study cohort, select characteristics, and outcomes  
prior to matching
Between January 1, 2004 and December 31, 
2014, we identified 41,469 HBV-infected subjects  
(Table 1). The mean age was 44.2 years (standard 
deviation [SD] 14.7, median 42.7). The largest pro-
portion of subjects were male (54.7%), moderate 
users of the health care system (44.8%), residents 
of major urban areas (96.4%), in the lowest neigh-
bourhood income quintile (27.3%), had chronic in-
fection (98.9%), and were immigrants (58.4%). The 
top three countries of birth for immigrants were 
China (46.6%), Vietnam (7.7%), and the Philippines 
(7.7%). One-year mortality was 1.8% and mean un-
adjusted 1-year cumulative costs were CAD $6,047 
(SD $20,296, median $1,490).

Most of our cohort did not have HBV-related com-
plications (80.4%), while 8.0% had HBV-related com-
plications prior to index date and 11.5% had them 
post index date (Table 1). Those without HBV-related 
complications had the largest proportion of females, 
immigrants, and chronic infection, along with the 
lowest 1-year mortality and mean unadjusted 1-year 
cumulative costs. Those with HBV-related complica-
tions prior to index date had the highest proportion 
of males, acute infection, 1-year mortality, and mean 
unadjusted 1-year cumulative costs.

Matching results
Across the groups, we matched 89.4%–92.9% of the 
infected subjects. Unmatched infected subjects had 
a larger proportion of high users of the health care 
system and immigrants compared with matched 
subjects (Appendix Supplemental Table 2). For our 

(Continued)

Table 1: Selected characteristics of the entire cohort and each of the three hepatitis B virus (HBV) groups

Entire cohort
No HBV-related 
complications

HBV-related complications 
prior to or on index date

HBV-related complications 
post index date

n 41,469 33,349 (80.4%) 3,334 (8.0%) 4,786 (11.5%)

Age*, mean ± SD, median 44.2 ± 14.7, 43.0 42.7 ± 14.4, 41.0 53.8 ± 14.1, 54.0 48.3 ± 14.2, 48.0
Age groups
    19 years and younger
    20 to 34 years
    35 to 49 years
    50 to 64 years
    65 years and older

2.1%
27.2%
35.0%
26.4%
9.3%

2.3%
30.7%
35.6%
23.8%
7.5%

0.7%
8.1%
28.5%
40.9%
21.8%

1.2%
16.4%
35.3%
34.2%
12.9%
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Entire cohort
No HBV-related 
complications

HBV-related complications 
prior to or on index date

HBV-related complications 
post index date

Females 45.3% 48.4% 31.5% 33.3%
    Pregnant* 21.3% 23.5% 4.3% 10.1%
Index year
    2004
    2005
    2006
    2007
    2008
    2009
    2010
    2011
    2012
    2013
    2014

5.0%
5.1%
5.8%
7.1%
8.8%
13.2%
13.9%
11.4%
11.8%
9.1%
8.6%

4.1%
4.4%
5.1%
6.7%
8.6%
13.6%
14.9%
12.5%
11.3%
9.4%
9.4%

8.0%
7.2%
7.6%
7.2%
7.0%
7.9%
7.3%
6.2%
23.6%
11.1%
6.9%

9.4%
8.9%
8.9%
10.1%
11.4%
14.4%
11.5%
7.5%
7.5%
6.0%
4.5%

Nearest census-based  
neighbourhood income quintile*

    1 (lowest)
    2
    3
    4
    5 (highest)

27.3%
26.0%
19.0%
16.3%
11.4%

27.6%
26.4%
18.9%
16.0%
11.1%

25.1%
23.2%
18.8%
18.6%
14.3%

26.6%
25.0%
19.9%
16.9%
11.6%

Rurality*

    Major urban
    Non-major urban
    Rural

96.4%
2.9%
0.7%

96.8%
2.6%
0.6%

92.6%
5.5%
1.9%

95.9%
3.3%
0.7%

Resource utilization bands†

    0-Nonuser
    1-Healthy users
    2-Low morbidity
    3-Moderate
    4-High
    5-Very high

4.5%
2.8%
19.9%
44.8%
21.1%
6.8%

5.1%
3.2%
21.8%
45.5%
19.9%
4.5%

*

*

4.6%
31.6%
36.2%
27.5%

3.1%
1.8%
17.4%
49.0%
19.5%
9.1%

Immigrant‡ 58.4% 61.0% 38.6% 54.1%
Top countries of birth China, 46.6%

Vietnam, 7.7%
Philippines, 7.7%

China, 48.0%
Philippines, 7.6%
Vietnam, 7.6%

China, 35.1%
Vietnam, 10.0%
Philippines, 8.5%

China, 42.0%
Vietnam, 8.0%
Philippines, 7.6%

Acute HBV§ 1.1% 0.6% 5.7% 1.1%
Chronic HBV§ 98.9% 99.4% 94.3% 98.9%
Mortality¶

    Six months
    One year
    End of study period

1.3%
1.8%
5.0%

0.5%
0.7%
2.3%

9.2%
11.5%
21.3%

1.1%
2.3%
12.2%

Unadjusted 1-year cumulative costs 
(CAD$) unadjusted for survival¶, 
mean ± SD, median

$6,047 ± $20,296, 
$1,490

$4,569 ± $16,216, 
$1,262

$16,813 ± $39,420, $4,697 $8,841 ± $23,479, $2,396

* Measured at the index date
† Measured within two years prior to the index date
‡ Measured between January 1, 1985 and December 31, 2014
§ Acute infection was a positive result for hbv surface antigen and IgM antibody to hbv core antigen. Chronic infection was a positive 
result for hbv surface antigen, dna, or e-antigen with negative result for IgM antibody to hbv core antigen. If subject had acute and 
chronic infection within 180 days post the index date, we classified them as having chronic infection. Definitions were closely aligned 
with definitions from the nndss (16)
¶ Post index date
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match prior to death, we were able to match nearly 
all the matched infected subjects that died (99.6%–
99.9%; Appendix Supplemental Table 3).

Post-match outcomes
The mean attributable 1-year cumulative costs (un-
adjusted for survival, Table 2) were highest among 
infected subjects with HBV-related complications 
prior to index date (CAD $7,650, n = 3,098), fol-
lowed by those who had HBV-related complica-
tions post index date (CAD $3,905, n = 4,408) and 
then infected subjects with no HBV-related compli-
cations (CAD $933, n = 29,825).

We determined the following lengths for each 
phase: up to nine months for pre-diagnosis care; 
up to six months for initial care; between 0 and 106 
months for continuing care; up to six months for 
a HBV-related complication; between 0 and 106 
months for continuing care associated with a HBV-
related complication; and three months for final 
care (Figure 2 and Appendix Supplemental Table 1).  
Across the HBV groups, the mean attributable phase-
specific costs ranged from CAD $27–$19 for pre-di-
agnosis care, CAD $167–$1,062 for initial care, CAD 
$53–$407 for continuing care, CAD $1,033 for HBV-
related complications, CAD $304 for continuing care 
associated with HBV-related complications, and 
CAD $2,552–$4,281 for final care (Table 2). Therefore, 
mean attributable cumulative 1-, 5-, and 10-year costs 
adjusted for survival were CAD $253, $3,067, and 
$6,128 for those who had no HBV-related complica-
tions (n = 29,825); CAD $3,067, $20,349, and $38,968 
for those who had HBV-related complications prior 
to index date (n = 3,098); and CAD $1,339, $16,072, 
and $31,921 for those who had HBV-related compli-
cations post index date (n = 4,408) (Table 2).

Stratified analysis
Largely, the main cost components across the HBV 
groups were outpatient laboratory services dur-
ing pre-diagnosis care; inpatient hospitalization 
during initial care; outpatient medication during 
continuing care; inpatient hospitalization during 
HBV-related complications; outpatient medication 
during continuing care for HBV-related complica-
tions; and inpatient hospitalization during final 
care (see Appendix Supplemental Table 4).

We found higher mean attributable costs (unad-
justed and adjusted for survival) among 65 years 
and older, males, or long-term residents in those 
with no HBV complications; females or long-term 
residents in those with HBV-related complications 

prior to index date; and 19 years and younger, males, 
or long-term residents in those with  HBV-related 
complications post-index date (see Appendix Sup-
plemental Table 5).

Sensitivity analysis
Mean attributable costs adjusted for survival were 
sensitive to varying the phase length by ±2 months. 
Also, rematching at the HBV-related complication 
phase decreased the attributable impact three-fold 
10-years post index date (CAD $31,921–$10,659) 
(see Appendix Supplemental Table 6).

DISCUSSION
Our study provides a detailed cost analysis of HBV 
that included patient-level data, all relevant health 
care cost components, various population groups 
(eg, acute infection, children, immigrants), a com-
parison group, costs organized into disease-specific 
phases, and long-term costs up to 10-year post- 
index date. We found those with HBV-related com-
plications prior to index date had higher costs than 
those with HBV-related complications post index 
date. This could be explained by how the former 
group may have had a more dramatic presentation 
of the disease prior to their HBV diagnosis. The 
latter group may reflect how the impact of HBV- 
related complications can be lessened when an 
HBV diagnosis is known. Our study also showed 
that infected subjects with no HBV-related compli-
cations still incurred costs 10-years post index date. 
This is most likely due to the need for continuous 
care such as ongoing tests to monitor disease pro-
gression (eg, serology, liver function tests, ultraso-
nography of the liver) and HBV-specific treatment 
to delay progression to complications (7,8). Our 
study demonstrates the importance of prevention 
(eg, vaccination and needle-exchange programs) 
and early diagnosis (eg, screening programs) (7).

Four Canadian studies examined HBV-related 
costs (3,5,14,15). Gagnon et al, Wong et al, and 
Tadrous et al focused on chronic infection only. In our 
cohort, approximately 99% of subjects had chronic 
infection. Gagnon et al calculated HBV costs based 
on a questionnaire to specialists and national hos-
pitalization data (5). They found annual treatment 
costs for those with no HBV-related complications 
were $2,191 (2001 CAD$, $2,960 2017 CAD$) ver-
sus with HBV-related complications were $2,987 to 
$99,066 (2001 CAD$, $4,035 to $133,821 2017 CAD$) 
(5,27). Our mean attributable 1-year costs (unad-
justed for survival) were much less, likely due to 
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Table 2: Mean costs by hepatitis B virus (HBV) group (CAD$)

N matched 
pairs

Infected 
subjects

Uninfected 
subjects HBV-attributable costs (95% CI)

No HBV-related complications
Mean 1-year cumulative costs unadjusted for 

survival*
29,825 $3,466 $2,533 $933 ($733 to $1,134)

Mean costs by phase†

    Pre-diagnosis care‡

    Initial care§

    Continuing care¶

    Final care**

29,825
29,717
29,637
685

$64
$413
$186
$14,615

$91
$247
$134
$10,334

–$27 (–$24 to –$31)
$167 ($141 to $192)
$53 ($42 to $65)
$4,281 ($2,726 to $5,885)

Mean costs adjusted for survival*

1-year cumulative costs
5-year cumulative costs
    Undiscounted
    Discounted 1.5%
    Discounted 3.0%
10-year cumulative costs
    Undiscounted
    Discounted 1.5%
    Discounted 3.0%

29,825 NA NA
$253 ($147 to $362)

$3,067 ($2,403 to $3,811)
$2,890 ($2,264 to $3,591)
$2,725 ($2,135 to $3,386)

$6,128 ($4,827 to $7,610)
$5,360 ($4,222 to $6,656)
$4,697 ($3,699 to $5,832)

HBV-related complication prior to or on 
index date

Mean 1-year cumulative costs unadjusted for 
survival*

3,098 $15,503 $7,854 $7,650 ($6,327 to $9,032)

Mean costs by phase†

    Pre-diagnosis care‡

    Initial care§

    Continuing care¶

    Final care**

3,098
2,869
2,783
661

$243
$1,660
$760
$13,702

$224
$599
$352
$10,669

$19 (–$2 to $41)
$1,062 ($892 to $1,260)
$407 ($325 to $493)
$3,033 ($1,461 to $4,602)

Mean costs adjusted for survival*

1-year cumulative costs
5-year cumulative costs
    Undiscounted
    Discounted 1.5%
    Discounted 3.0%
10-year cumulative costs
    Undiscounted
    Discounted 1.5%
    Discounted 3.0%

3,098 NA NA
$3,067 ($2,420 to $3,804)

$20,349 ($16,328 to $24,656)
$19,173 ($15,384 to $23,230)
$18,080 ($14,507 to $21,907)

$38,968 ($31,192 to $47,193)
$34,081 ($27,280 to $41,275)
$29,866 ($23,906 to $36,170)

HBV-related complication post-index date
Mean 1-year cumulative costs unadjusted for 

survival*
4,408 $7,498 $3,593 $3,905 ($3,233 to $4,596)

Mean costs by phase†

    Pre-diagnosis care‡

    Initial care§

    Continuing care¶

    HBV-related complication††

    Continuing care for HBV-related complication‡‡

    Final care**

4,408
4,137
2,893
4,264
4,162
525

$88
$708
$458
$1,286
$501
$12,622

$100
$284
$261
$253
$197
$10,069

–$11 (–$1 to –$21)
$424 ($339 to $509)
$197 ($147 to $251)
$1,033 ($908 to $1,158)
$304 ($260 to $353)
$2,552 ($1,135 to $4,033)

(Continued)
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N matched 
pairs

Infected 
subjects

Uninfected 
subjects HBV-attributable costs (95% CI)

Mean costs adjusted for survival*

1-year cumulative costs
5-year cumulative costs
    Undiscounted
    Discounted 1.5%
    Discounted 3.0%
10-year cumulative costs
    Undiscounted
    Discounted 1.5%
    Discounted 3.0%

4408 NA NA
$1,339 ($990 to $1,697)

$16,072 ($13,277 to $19,067)
$15,143 ($12,509 to $17,965)
$14,280 ($11,796 to $16,941)

$31,921 ($26,776 to $37,516)
$27,918 ($23,418 to $32,811)
$24,465 ($20,522 to $28,753)

* Post index date
† Standardized to 30 days
‡ Prior to the index date and 9 months in duration
§ Post index date and up to 6 months in duration
¶ Post index date and between 0 and 106 months in duration
** Prior to the death date and 3 months in duration 
†† Post index date and up to 6 months in duration
‡‡ Post index date and between 0 and 106 months in duration

our calculations being based on patient-level data. 
Wong et al used an economic model to compare life-
time costs of HBV-infected immigrants to HBV-un-
infected immigrants (14). In our stratified analysis, 
we were able do a similar comparison reaching the 
same conclusion as Wong et al; HBV-infected immi-
grants had higher long-term costs. Tadrous et al used 
prescription claims (held at ICES) to forecast that 
provincial public spending on HBV-related treat-
ment will increase 65% between 2016 and 2020 (3).  
Consistent with Tadrous et al, we found outpa-
tient medications were among the top three cost 
components during continuing care phases. Lastly, 
 Lawandi et al  assessed HBV testing costs at a ter-
tiary care centre in Quebec (15). We were unable to 
compare our  results to this study as their costs were 
not specifically reported for infected subjects.

Since none of these Canadian HBV costing stud-
ies used the phase-of-care approach, we compared 
our results to Canadian studies that adopted this 
method for comparable diseases. Thein et al and 
de Oliveira et al examined the health care costs of 
HCC and liver cancer, respectively, using data held 
at ICES (19,28). The attributable mean 5-year (undis-
counted) costs were (2010) US  $77,509, (2017) CAD 
$105,667 (2017), for HCC and  between $29,933 to 
$35,020 (2009 CAD $, $34,116 to $39,914 2017 CAD$) 
for liver cancer (19,27–29). Our attributable mean 
5-year (undiscounted) costs for HBV-related compli-
cations prior or post index date were lower, ranging 

between CAD $16,072 and CAD $20,349. This was 
expected since our definition for HBV- related com-
plications included less severe conditions.

Our study had limitations. Some subjects were 
not diagnosed with HBV for the first time in our 
cohort, especially among those with HBV-related 
complications prior to index date. This could 
be due to HBV testing not being centralized in 
 Ontario. Some may have been tested at PHOL for 
screening or disease monitoring purposes. We did 
contemplate excluding this group from our study, 
however felt this would understate the true bur-
den of HBV. However, underestimation of HBV 
burden may have occurred, as our unmatched 
subjects could have included undiagnosed HBV.

We were unable to stratify costs by acute versus 
chronic infection. When we tried, this led to low 
match rates among the acute HBV cohorts. We sus-
pect those with acute HBV may have had risk fac-
tors (eg, injection drug users, sex trade workers) 
which made matching more difficult (5,30).

Lastly, our phases of care did not account for 
acute infection transitioning into chronic infection 
or active versus inactive HBV infection (31). This 
was difficult to ascertain using administrative data 
and laboratory data that was noncentralized.

We found HBV has a long-term economic im-
pact. This study will help support decision- making 
on HBV-related prevention and monitoring strat-
egies. Moreover, our study showcases how the 
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Figure 2: Mean monthly costs and phase-of-care durations

(A) Based on the entire cohort (n = 41,469); (B) Based on those who had a HBV-related complication post index date (n = 4,786);  
(C) Based on those who died by the end of the study period (n = 2,057)
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phase-of-care approach can be used to estimate the 
economic burden of acute and chronic illnesses.
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Phase-of-care
Included for the 
following group(s) Phase length

Were covariates hard matched at 
the beginning of the phase? If so, the 
following covariates were included Sensitivity analyses

Pre-diagnosis 
care

All Up to 9 
months

No, same match from the initial phase 
was used

None

Initial care All Up to 6 
months

Yes, covariates included:
• Age group
• Sex
• Immigrant status
• Index year
• Rurality
• Neighborhood income quintile
• Comorbidities
• Pregnancy

Varied the phase 
length ± 2 months
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Phase-of-care
Included for the 
following group(s) Phase length

Were covariates hard matched at 
the beginning of the phase? If so, the 
following covariates were included Sensitivity analyses

Continuing care All 0 to 106 
months

No, same match from the initial phase 
was used

None

HBV-related 
complication

Cohort with 
 HBV-related 
 complications post 
index date

Up to 6 
months

No, same match from the initial phase 
was used

Hard matched on the same 
covariates in the initial care 
match except for comorbidities 
and pregnancy

Continuing 
care for 
HBV-related 
complication

Cohort with 
 HBV-related 
 complications post 
index date

0 to 106 
months

No, same match from the initial phase 
was used

None

Final care All 3 months Yes, covariates included:
• Age group
• Sex
• Immigrant status
• Index year
• Rurality
• Neighborhood income quintile

Varied the phase 
length ±2 months

Supplemental Table 2:  Initial care hard match results

Pool of uninfected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

Unmatched 
infected subjects

No HBV-related complication group
n 1,000,000 29,825 29,825 3,524
Age groups
    0–4
    5–9
    10–14
    15–19
    20–24
    25–29
    30–34
    35–39
    40–44
    45–49
    50–54
    55–59
    60–64
    65–69
    70–74
    75–79
    80–84
    85–89
    90–94
    95–99
    100–104
    105–109
    110–114

4.8%
5.5%
6.0%
6.8%
7.2%
7.2%
7.2%
7.4%
7.9%
8.0%
7.3%
6.2%
5.1%
3.9%
3.1%
2.5%
1.9%
1.2%
0.5%
0.2%
0.1%
0.0%
0.0%

0.3%
0.2%
0.5%
1.4%
5.6%
10.3%
12.4%
12.1%
11.9%
12.3%
11.1%
8.4%
5.7%
3.3%
2.2%
1.2%
0.7%
0.3%
NR
NR
NR
NR
NR

0.3%
0.2%
0.5%
1.4%
5.6%
10.3%
12.4%
12.1%
11.9%
12.3%
11.1%
8.4%
5.7%
3.3%
2.2%
1.2%
0.7%
0.3%
NR
NR
NR
NR
NR

NR
NR
NR
1.1%
8.0%
21.1%
21.8%
14.0%
8.9%
7.0%
6.0%
3.7%
2.7%
2.0%
1.3%
1.2%
0.6%
0.3%
0.2%
NR
NR
NR
NR

(Continued)
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Pool of uninfected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

Unmatched 
infected subjects

Females 50.5% 46.6% 46.6% 63.7%
    Pregnant* 1.6% 14.2% 14.2% 81.5%
Index year
    2004
    2005
    2006
    2007
    2008
    2009
    2010
    2011
    2012
    2013
    2014

8.9%
9.0%
9.0%
9.0%
9.0%
9.0%
9.1%
9.2%
9.3%
9.3%
9.3%

3.6%
4.1%
4.9%
6.5%
8.6%
13.4%
14.8%
12.6%
11.5%
9.9%
10.0%

3.6%
4.1%
4.9%
6.5%
8.6%
13.4%
14.8%
12.6%
11.5%
9.9%
10.0%

8.2%
7.0%
7.2%
8.8%
8.2%
15.1%
15.9%
11.3%
9.2%
4.8%
4.2%

Nearest census based   
neighbourhood income quintile*

    1 (lowest)
    2
    3
    4
    5 (highest)

20.6%
19.9%
19.6%
20.1%
19.8%

27.2%
26.1%
19.1%
16.2%
11.4%

27.2%
26.1%
19.1%
16.2%
11.4%

31.1%
28.7%
17.6%
14.2%
8.4%

Rurality*

    Major urban
    Non-major urban
    Rural

74.1%
18.6%
7.3%

97.2%
2.3%
0.5%

97.2%
2.3%
0.5%

93.7%
4.6%
1.6%

Resource utilization bands†

    0-Non user
    1-Healthy users
    2-Low morbidity
    3-Moderate
    4-High
    5-Very high

24.7%
5.5%
16.7%
38.8%
10.7%
3.6%

5.2%
3.2%
21.7%
48.3%
17.3%
4.2%

5.2%
3.2%
21.7%
48.3%
17.3%
4.2%

4.3%
3.4%
22.4%
21.8%
41.5%
6.7%

Immigrant‡ 16.4% 57.1% 57.1% 93.6%
HBV-related complication prior to  

or on index date
n 1,000,000 3,098 3,098 236
Age groups
    0–4
    5–9
    10–14
    15–19
    20–24
    25–29
    30–34
    35–39
    40–44
    45–49
    50–54
    55–59
    60–64
    65–69
    70–74
    75–79

4.8%
5.5%
6.0%
6.8%
7.2%
7.2%
7.2%
7.4%
7.9%
8.0%
7.3%
6.2%
5.1%
3.9%
3.1%
2.5%

0.2%
NR
NR
0.3%
1.5%
2.4%
3.7%
6.3%
9.1%
12.9%
15.4%
13.8%
12.2%
7.4%
6.8%
4.6%

0.2%
NR
NR
0.3%
1.5%
2.4%
3.7%
6.3%
9.1%
12.9%
15.4%
13.8%
12.2%
7.4%
6.8%
4.6%

NR
NR
NR
NR
NR
3.0%
11.0%
11.4%
8.9%
10.6%
16.9%
11.4%
5.9%
4.2%
6.8%
3.0%

(Continued)
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Pool of uninfected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

Unmatched 
infected subjects

    80–84
    85–89
    90–94
    95–99
    100–104
    105–109
    110–114

1.9%
1.2%
0.5%
0.2%
0.1%
0.0%
0.0%

2.0%
0.8%
0.3%
NR
NR
NR
NR

2.0%
0.8%
0.3%
NR
NR
NR
NR

3.8%
NR
NR
NR
NR
NR
NR

Females 50.5% 31.9% 31.9% 25.4%
    Pregnant* 1.6% 2.5% 2.5% 33.3%
Index year
    2004
    2005
    2006
    2007
    2008
    2009
    2010
    2011
    2012
    2013
    2014

8.9%
9.0%
9.0%
9.0%
9.0%
9.0%
9.1%
9.2%
9.3%
9.3%
9.3%

8.0%
7.1%
7.8%
7.1%
7.1%
7.6%
7.0%
6.2%
23.7%
11.3%
7.1%

8.0%
7.1%
7.8%
7.1%
7.1%
7.6%
7.0%
6.2%
23.7%
11.3%
7.1%

8.1%
8.9%
5.5%
8.5%
5.9%
11.9%
10.6%
5.9%
22.0%
8.1%
4.7%

Nearest census based neighbourhood 
income quintile*

    1 (lowest)
    2

20.6%
19.9%

25.2%
23.0%

25.2%
23.0%

23.3%
26.3%

    3
    4
    5 (highest)

19.6%
20.1%
19.8%

18.9%
18.5%
14.4%

18.9%
18.5%
14.4%

17.8%
19.5%
13.1%

Rurality*

    Major urban
    Non-major urban
    Rural

74.1%
18.6%
7.3%

92.7%
5.3%
2.0%

92.7%
5.3%
2.0%

91.5%
NR
NR

Resource utilization bands†

    0-Nonuser
    1-Healthy users
    2-Low morbidity
    3-Moderate
    4-High
    5-Very high

24.7%
5.5%
16.7%
38.8%
10.7%
3.6%

NR
NR
4.7%
33.1%
35.1%
26.6%

NR
NR
4.7%
33.1%
35.1%
26.6%

NR
NR
NR
10.6%
48.3%
36.4%

Immigrant‡ 16.4% 34.6% 34.6% 91.5%
HBV-related complication post-index 

date
n 1,000,000 4,408 4,408 378
Age groups
    0–4
    5–9
    10–14
    15–19
    20–24
    25–29
    30–34
    35–39

4.8%
5.5%
6.0%
6.8%
7.2%
7.2%
7.2%
7.4%

NR
NR
0.2%
0.8%
3.2%
5.0%
6.9%
9.9%

NR
NR
0.2%
0.8%
3.2%
5.0%
6.9%
9.9%

NR
NR
NR
NR
5.8%
10.3%
15.3%
12.2%

(Continued)
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Pool of uninfected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

Unmatched 
infected subjects

    40–44
    45–49
    50–54
    55–59
    60–64
    65–69
    70–74
    75–79
    80–84
    85–89
    90–94
    95–99
    100–104
    105–109
    110–114

7.9%
8.0%
7.3%
6.2%
5.1%
3.9%
3.1%
2.5%
1.9%
1.2%
0.5%
0.2%
0.1%
0.0%
0.0%

12.2%
13.5%
14.4%
12.0%
8.6%
5.7%
3.5%
2.2%
1.2%
0.3%
NR
NR
NR
NR
NR

12.2%
13.5%
14.4%
12.0%
8.6%
5.7%
3.5%
2.2%
1.2%
0.3%
NR
NR
NR
NR
NR

6.3%
13.0%
10.8%
9.3%
5.3%
4.2%
2.4%
2.4%
NR
NR
NR
NR
NR
NR
NR

Females 50.5% 32.9% 32.9% 38.1%
    Pregnant* 1.6% 4.8% 4.8% 63.2%
Index year
    2004
    2005
    2006
    2007
    2008
    2009
    2010
    2011
    2012
    2013
    2014

8.9%
9.0%
9.0%
9.0%
9.0%
9.0%
9.1%
9.2%
9.3%
9.3%
9.3%

9.6%
9.0%
8.7%
10.5%
11.7%
14.1%
11.1%
7.2%
7.4%
6.1%
4.6%

9.6%
9.0%
8.7%
10.5%
11.7%
14.1%
11.1%
7.2%
7.4%
6.1%
4.6%

7.7%
7.4%
10.8%
5.8%
7.9%
18.0%
15.9%
10.8%
8.5%
4.8%
2.4%

Nearest census based neighbourhood 
income quintile*

    1 (lowest)
    2
    3
    4
    5 (highest)

20.6%
19.9%
19.6%
20.1%
19.8%

26.7%
24.7%
20.1%
16.8%
11.7%

26.7%
24.7%
20.1%
16.8%
11.7%

25.4%
28.8%
17.5%
18.0%
10.3%

Rurality*

    Major urban
    Non-major urban
    Rural

74.1%
18.6%
7.3%

96.3%
3.1%
0.6%

96.3%
3.1%
0.6%

92.1%
6.1%
1.9%

Resource utilization bands†

    0-Nonuser
    1-Healthy users
    2-Low morbidity
    3-Moderate
    4-High
    5-Very high

24.7%
5.5%
16.7%
38.8%
10.7%
3.6%

3.2%
1.6%
16.8%
51.7%
18.1%
8.6%

3.2%
1.6%
16.8%
51.7%
18.1%
8.6%

2.1%
4.8%
24.9%
17.5%
35.7%
15.1%

Immigrant‡ 16.4% 50.5% 50.5% 95.5%

* Measured at the index date 
† Measured within two years prior to the index date 
‡ Measured between January 1, 1985 and December 31, 2014
NR = Not reported as cell was <6 observations
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Supplemental Table 3: Final care hard match results

Infected subjects
Pool of uninfected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

No HBV-related complication group
n 686 1,000,000 685 685
Age groups
    0–4
    5–9
    10–14
    15–19
    20–24
    25–29
    30–34
    35–39
    40–44
    45–49
    50–54
    55–59
    60–64

NR
NR
NR
NR
NR
NR
1.3%
2.3%
3.1%
6.3%
8.5%
9.3%
10.2%

0.2%
0.1%
0.1%
0.3%
0.4%
0.4%
0.5%
0.7%
1.2%
2.1%
3.3%
4.6%
5.9%

NR
NR
NR
NR
NR
NR
1.3%
2.3%
3.1%
6.1%
8.5%
9.3%
10.2%

NR
NR
NR
NR
NR
NR
1.3%
2.3%
3.1%
6.1%
8.5%
9.3%
10.2%

    65–69
    70–74
    75–79
    80–84
    85–89
    90–94
    95–99
    100–104
    105–109
    110–114

10.3%
10.5%
11.8%
11.2%
10.1%
3.4%
NR
NR
NR
NR

7.4%
9.3%
12.4%
16.2%
16.8%
12.2%
4.9%
1.0%
0.1%
0.0%

10.4%
10.5%
11.8%
11.2%
10.1%
3.4%
NR
NR
NR
NR

10.4%
10.5%
11.8%
11.2%
10.1%
3.4%
NR
NR
NR
NR

Females 38.3% 50.1% 38.2% 38.2%
Index year
    2003
    2004
    2005
    2006
    2007
    2008
    2009
    2010
    2011
    2012
    2013
    2014
    2015
    2016

NR
NR
2.9%
3.1%
4.7%
6.0%
6.1%
8.5%
8.5%
9.9%
11.7%
15.9%
12.5%
8.2%

1.9%
7.2%
7.2%
7.4%
7.4%
7.6%
7.5%
7.7%
7.6%
8.0%
7.9%
8.2%
8.2%
6.3%

NR
NR
2.9%
3.1%
4.7%
6.0%
6.1%
8.5%
8.5%
9.9%
11.7%
15.9%
12.4%
8.2%

NR
NR
2.9%
3.1%
4.7%
6.0%
6.1%
8.5%
8.5%
9.9%
11.7%
15.9%
12.4%
8.2%

Nearest census based  
neighbourhood income quintile*

    1 (lowest)
    2
    3
    4
    5 (highest)

31.3%
23.3%
16.0%
17.3%
12.0%

22.9%
21.0%
19.6%
18.8%
17.6%

31.4%
23.4%
16.1%
17.2%
12.0%

31.4%
23.4%
16.1%
17.2%
12.0%

(Continued)
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Infected subjects
Pool of uninfected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

Rurality*

    Major urban
    Non-major urban
    Rural

90.4%
6.4%
3.2%

64.4%
24.7%
10.9%

90.5%
6.4%
3.1%

90.5%
6.4%
3.1%

Immigrant† 34.0% 5.1% 33.9% 33.9%
HBV-related complication prior  

to or on index date
n 662 1,000,000 661 661
Age groups
    0–4
    5–9
    10–14
    15–19
    20–24
    25–29
    30–34
    35–39
    40–44
    45–49

NR
NR
NR
NR
NR
NR
NR
1.8%
3.2%
6.6%

0.2%
0.1%
0.1%
0.3%
0.4%
0.4%
0.5%
0.7%
1.2%
2.1%

NR
NR
NR
NR
NR
NR
NR
1.8%
3.2%
6.7%

NR
NR
NR
NR
NR
NR
NR
1.8%
3.2%
6.7%

    50–54
    55–59
    60–64
    65–69
    70–74
    75–79
    80–84
    85–89
    90–94
    95–99
    100–104
    105–109
    110–114

10.9%
14.8%
13.3%
11.3%
13.6%
10.7%
8.0%
3.5%
0.9%
NR
NR
NR
NR

3.3%
4.6%
5.9%
7.4%
9.3%
12.4%
16.2%
16.8%
12.2%
4.9%
1.0%
0.1%
0.0%

10.9%
14.8%
13.2%
11.3%
13.6%
10.7%
8.0%
3.5%
0.9%
NR
NR
NR
NR

10.9%
14.8%
13.2%
11.3%
13.6%
10.7%
8.0%
3.5%
0.9%
NR
NR
NR
NR

Females 23.3% 50.1% 23.1% 23.1%
Index year
    2003
    2004
    2005
    2006
    2007
    2008
    2009
    2010
    2011
    2012
    2013
    2014
    2015
    2016

NR
NR
7.6%
5.3%
7.4%
5.1%
9.5%
9.2%
7.7%
9.4%
10.3%
11.0%
7.1%
5.3%

1.9%
7.2%
7.2%
7.4%
7.4%
7.6%
7.5%
7.7%
7.6%
8.0%
7.9%
8.2%
8.2%
6.3%

NR
NR
7.4%
5.3%
7.4%
5.1%
9.5%
9.2%
7.7%
9.4%
10.3%
11.0%
7.1%
5.3%

NR
NR
7.4%
5.3%
7.4%
5.1%
9.5%
9.2%
7.7%
9.4%
10.3%
11.0%
7.1%
5.3%

Nearest census based  
neighbourhood income quintile*

    1 (lowest)
    2

27.2%
24.8%

22.9%
21.0%

27.2%
24.7%

27.2%
24.7%

(Continued)
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(Continued)

Infected subjects
Pool of uninfected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

    3
    4
    5 (highest)

16.5%
16.9%
14.7%

19.6%
18.8%
17.6%

16.5%
16.9%
14.7%

16.5%
16.9%
14.7%

Rurality*

    Major urban
    Non-major urban
    Rural

89.3%
7.7%
3.0%

64.4%
24.7%
10.9%

89.3%
7.7%
3.0%

89.3%
7.7%
3.0%

Immigrant† 23.7% 5.1% 23.6% 23.6%

HBV-related complication post-index 
date

n 527 1,000,000 525 525

Age groups
    0–4
    5–9
    10–14
    15–19
    20–24
    25–29
    30–34

NR
NR
NR
NR
NR
NR
1.5%

0.2%
0.1%
0.1%
0.3%
0.4%
0.4%
0.5%

NR
NR
NR
NR
NR
NR
1.5%

NR
NR
NR
NR
NR
NR
1.5%

    35–39
    40–44
    45–49
    50–54
    55–59
    60–64
    65–69
    70–74
    75–79
    80–84
    85–89
    90–94
    95–99
    100–10
    105–109
    110–114

1.1%
5.1%
8.0%
10.8%
13.9%
14.2%
12.9%
10.8%
6.6%
7.6%
3.0%
1.7%
NR
NR
NR
NR

0.7%
1.2%
2.1%
3.3%
4.6%
5.9%
7.4%
9.3%
12.4%
16.2%
16.8%
12.2%
4.9%
1.0%
0.1%
0.0%

1.1%
5.1%
8.0%
10.7%
13.9%
14.3%
13.0%
10.9%
6.7%
7.6%
3.0%
1.7%
NR
NR
NR
NR

1.1%
5.1%
8.0%
10.7%
13.9%
14.3%
13.0%
10.9%
6.7%
7.6%
3.0%
1.7%
NR
NR
NR
NR

Females 25.6% 50.1% 25.7% 25.7%

Index year
    2003
    2004
    2005
    2006
    2007
    2008
    2009
    2010
    2011
    2012
    2013
    2014
    2015
    2016

NR
NR
2.7%
5.3%
5.7%
4.9%
7.0%
8.0%
6.8%
10.6%
9.3%
12.0%
16.1%
10.1%

1.9%
7.2%
7.2%
7.4%
7.4%
7.6%
7.5%
7.7%
7.6%
8.0%
7.9%
8.2%
8.2%
6.3%

NR
NR
2.7%
5.3%
5.7%
5.0%
6.9%
8.0%
6.9%
10.5%
9.3%
12.0%
16.2%
10.1%

NR
NR
2.7%
5.3%
5.7%
5.0%
6.9%
8.0%
6.9%
10.5%
9.3%
12.0%
16.2%
10.1%
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Supplemental Table 4: The top three cost components by phase-of-care and HBV group (CAD$)

No HBV-related complication
HBV-related complication 
prior to or on index date HBV-related complication post index date

Pre-diagnosis care n = 29,825
Outpatient laboratory tests, $1
Dialysis clinic visits, $0*
Chemotherapy drugs, $0*

n = 3,098
Outpatient medication, $17
Hospital based outpatient 

clinic visits, $9
Dialysis clinic visits, $2*

n = 4,408
Dialysis clinic visits, $3*
Complex continuing care, $2*
Outpatient laboratory tests, $1

Initial care n = 29,717
Inpatient hospitalization, $45
Physician services, $39
Dialysis clinic visits, $17

n = 2,869
Inpatient hospitalization, $579
Physician services, $154
Outpatient medication, $98

n = 4,137
Inpatient hospitalization, $146
Physician services, $90
Hospital based outpatient clinic visits, $40

Continuing care n = 29,637
Outpatient medication, $12
Dialysis clinic visits, $11
Inpatient hospitalization, $9

n = 2,783
Inpatient hospitalization, $145
Outpatient medication, $97
Physician services, $45

n = 2,893
Outpatient medication, $43
Physician services, $40
Hospital based outpatient clinic visits, $28

HBV-related 
complication

NA NA n = 4,264
Inpatient hospitalization, $457
Physician services, $177
Hospital based outpatient clinic visits, $115

Continuing care 
for HBV-related 
complication

NA NA n = 4,162
Outpatient medication, $96
Inpatient hospitalization, $65
Physician services, $37

Final care n = 685
Inpatient hospitalization, $2,987
Dialysis clinic visits, $485
Physician services, $365

n = 661
Inpatient hospitalization, 

$2,747
Physician services, $410
Hospital based outpatient 

clinic visits, $126

n = 525
Inpatient hospitalization, $1,855
Physician services, $468
Dialysis clinic visits, $241

* 95% CI crossed zero 
NA = Not applicable

Infected subjects
Pool of uninfected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

Nearest census based neighbourhood 
income quintile*

    1 (lowest)
    2
    3
    4
    5 (highest)

29.2%
24.1%
19.7%
15.2%
11.8%

22.9%
21.0%
19.6%
18.8%
17.6%

29.3%
24.2%
19.6%
15.0%
11.8%

29.3%
24.2%
19.6%
15.0%
11.8%

Rurality*

    Major urban
    Non-major urban
    Rural

92.2%
5.5%
2.3%

64.4%
24.7%
10.9%

92.6%
5.1%
2.3%

92.6%
5.1%
2.3%

Immigrant† 33.8% 5.1% 33.5% 33.5%

* Measured at the index date
† Measured between January 1, 1985 and December 31, 2014
NR = Not reported as cell was <6 observations
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Supplemental Table 5: Stratified mean cumulative costs by HBV group (CAD$)

n

1-year costs 
unadjusted for 
survival

1-year costs 
adjusted for survival 
(undiscounted)

5-year costs 
adjusted for survival 
(undiscounted)

10-year costs 
adjusted for survival 
(undiscounted)

No HBV-related complication
Mean attributable cost 

(undiscounted)
29,825 $933 $253 $3,067 $6,128

Age group
    19 years and younger
    20 to 34 years
    35 to 49 years
    50 to 64 years
    65 years and older

734
8,432
10,834
7,512
2,313

$4,367
$186
$718
$622
$4,580

$1,392
$26*

$225
$57*

$1,487

$6,293
$1,479
$1,593
$2,590
$15,316

$11,315
$3,137
$2,837
$5,419
$30,064

Sex
    Male
    Female

15,922
13,903

$1,411
$385

$479
-$6*

$4,287
$1,664

$8,447
$3,455

Immigrant status
    Long-term resident
    Immigrant

12,791
17,034

$1,508
$501

$433
$118

$4,101
$2,283

$7,989
$4,709

HBV-related complication 
prior to or on index date

Mean attributable cost 3098 $7,650 $3,067 $20,349 $38,968
Age group
    19 years and younger
    20 to 34 years
    35 to 49 years
    50 to 64 years
    65 years and older

21
235
877
1,282
683

$33,609*

$3,626
$5,015
$6,844
$13,130

$13,939*

$2,507
$2,343
$2,461
$4,835

$51,170*

$12,825
$15,840
$19,895
$26,028

$85,564*

$12
$30,792
$38,888
$47,462

Sex
    Male
    Female

2,109
989

$7,790
$7,350

$3,042
$3,128

$20,166
$20,683

$38,402
$40,031

Immigrant status
    Long-term resident
    Immigrant

2,027
1,071

$9,134
$4,840

$3,689
$1,886

$23,906
$13,044

$45,563
$25,138

HBV-related complication  
post-index date

Mean attributable cost 4,408 $3,905 $1,339 $16,072 $31,921
Age group
    19 years and younger
    20 to 34 years
    35 to 49 years
    50 to 64 years
    65 years and older

54
666
1,570
1,543
575

$12,276
$2,061
$2,607
$4,210
$7,981

$4,429
$556
$897
$1,477
$2,956

$43,468
$10,072
$12,891
$17,577
$24,369

$79,544
$18,706
$25,336
$35,350
$47,440

Sex
    Male
    Female

2,957
1,451

$4,391
$2,914

$1,359
$1,314

$17,327
$13,706

$34,790
$26,156

Immigrant status
    Long-term resident
    Immigrant

2,181
2,227

$4,745
$3,082

$1,714
$983

$19,512
$12,642

$38,272
$25,319

* 95% CI crosses zero
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Supplemental Table 6: Sensitivity analyses by HBV group

1-year costs 
adjusted for survival 
(undiscounted), 
CAD$

5-year costs 
adjusted for survival 
(undiscounted), 
CAD$

10-year costs 
adjusted for survival 
(undiscounted), 
CAD$

No HBV-related complication (n = 29,825)
Mean attributable cumulative cost $253 $3,067 $6,128
Initial care length varied ±2 months
    Up to 4 months
    Up to 8 months

$337
$255

$3,179
$3,040

$6,524
$5,744

Final care length varied ±2 months
    1 months
    5 months

$382
$179

$4,246
$2,557

$8,524
$5,139

HBV-related complication prior to or on index date (n = 3,098)
Mean attributable cost (undiscounted) $3,067 $20,349 $38,968
Initial care length varied ±2 months
    Up to 4 months
    Up to 8 months

$3,486
$2,819

$20,601
$20,570

$40,222
$38,794

Final care length varied ±2 months
    1 months
    5 months

$4,771
$2,719

$31,018
$16,914

$59,049
$32,006

HBV-related complication post index date (n = 4,408)
Mean attributable cost (undiscounted) $1,339 $16,072 $31,921
Initial care length varied ±2 months
    Up to 4 months
    Up to 8 months

$1,441
$1,297

$15,697
$16,027

$31,396
$31,914

HBV-related complication included hard matching* $1,242 $8,579 $10,659
Final care length varied ±2 months
    1 months
    5 months

$1,533
$1,272

$20,618
$14,073

$41,048
$27,088

* See Supplemental Table 7 for matching results

(Continued)

Supplemental Table 7: Sensitivity analysis-hard matching at the beginning of the HBV-related complication phase

Pool of uninfected 
subjects

Infected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

n 1,000,000 4,402 3,607 3,607

Age groups
    0–4
    5–9
    10–14
    15–19
    20–24
    25–29
    30–34
    35–39
    40–44
    45–49

4.8%
5.5%
6.0%
5.3%
8.7%
7.2%
7.2%
7.4%
7.9%
8.0%

NR
NR
NR
0.4%
2.4%
3.8%
5.7%
8.8%
11.6%
12.6%

NR
NR
NR
0.4%
2.4%
3.9%
5.6%
8.5%
12.0%
13.0%

NR
NR
NR
0.4%
2.4%
3.9%
5.6%
8.5%
12.0%
13.0%
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Pool of uninfected 
subjects

Infected 
subjects

Matched infected 
subjects

Matched uninfected 
subjects

    50–54
    55–59
    60–64
    65–69
    70–74
    75–79
    80–84
    85–89
    90–94
    95–99
    100–104
    105–109
    110–114

7.3%
6.2%
5.1%
3.9%
3.1%
2.5%
1.9%
1.2%
0.5%
0.2%
0.1%
0.0%
0.0%

13.8%
13.9%
10.7%
6.7%
4.4%
2.6%
1.7%
0.5%
0.2%
NR
NR
NR
NR

13.8%
13.6%
10.5%
6.6%
4.5%
2.6%
1.8%
0.4%
0.2%
NR
NR
NR
NR

13.8%
13.6%
10.5%
6.6%
4.5%
2.6%
1.8%
0.4%
0.2%
NR
NR
NR
NR

Females 50.5% 32.9% 32.9% 32.9%
Index year
    2004
    2005
    2006
    2007
    2008
    2009
    2010
    2011
    2012
    2013
    2014
    2015
    2016

8.9%
9.0%
9.0%
9.0%
9.0%
9.0%
9.1%
9.2%
9.3%
9.3%
9.3%
0.0%
0.0%

2.6%
4.0%
5.6%
5.2%
6.9%
9.3%
11.5%
9.9%
9.7%
10.7%
11.2%
7.7%
5.9%

3.0%
4.7%
6.5%
5.8%
7.9%
10.8%
12.7%
11.8%
11.2%
12.5%
13.1%
0.0%
0.0%

3.0%
4.7%
6.5%
5.8%
7.9%
10.8%
12.7%
11.8%
11.2%
12.5%
13.1%
0.0%
0.0%

Nearest census based  
 neighbourhood income quintile*

    1 (lowest)
    2
    3
    4
    5 (highest)

20.6%
19.9%
19.6%
20.1%
19.8%

24.8%
23.6%
20.9%
17.7%
12.9%

25.0%
24.1%
21.1%
17.1%
12.6%

25.0%
24.1%
21.1%
17.1%
12.6%

Rurality*

    Major urban 74.1% 96.5% 96.8% 96.8%
    Non-major urban
    Rural

18.6%
7.3%

2.8%
0.7%

2.7%
0.6%

2.7%
0.6%

Immigrant† 16.4% 50.5% 48.1% 48.1%

* Measured at the index date
† Measured between January 1, 1985 and December 31, 2014
NR = Not reported as cell was <6 observations
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