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On Apr. 26, 2009, the first six cases of pandemic (H1N1)
influenza in Canada were reported: four in Nova Sco-
tia1 and two in British Columbia. Most of the initial

cases involved travellers returning from Mexico or people epi-
demiologically linked to these travellers. However, community-
based transmission occurred rapidly, and the virus spread across
Canada. By the end of May 2009, more than 1000 laboratory-
confirmed cases of pandemic (H1N1) influenza had been
reported in Canada, with introduction of the virus into 12 of the
13 provinces and territories. As of Apr. 3, 2010, Canada had

experienced two de fined waves of the 2009 pandemic, one in
the spring and the second in early fall 2009.

We compared the epidemiologic features of all laboratory-
confirmed cases of pandemic (H1N1) influenza requiring
hospital admission and related deaths reported to the Public
Health Agency of Canada during the first wave of the pan-
demic and during the second wave and post-peak period.

Methods

Population
We compared demographic and clinical characteristics as
well as outcomes of patients with pandemic (H1N1) influenza
admitted to hospial during the first wave to those admitted
during the second wave and post-peak period of the pan-
demic. The following definitions2 applied throughout the pan-
demic. A laboratory-confirmed case involved a person with
(or without) clinical symptoms whose pandemic (H1N1)
influenza was confirmed by reverse transcriptase polymerase
chain reaction, viral culture or a four-fold rise in antibodies
against the pandemic virus. A hospital admission referred to a
person who was admitted to hospital with laboratory-
 confirmed pandemic (H1N1) influenza. A death related to
pandemic (H1N1) influenza referred to a death of a person
with laboratory-confirmed pandemic influenza with no period
of complete recovery between illness and death. Probable or
suspected cases were not reportable to the Public Health
Agency of Canada from the beginning of the pandemic.

Data collection
All 13 Canadian provinces and territories conducted surveil-
lance for laboratory-confirmed cases and reported them to the
Public Health Agency of Canada. For the first few hundred
cases, detailed case report forms were completed. As the pan-
demic unfolded, abbreviated case-based reporting was estab-
lished with a set of national core variables as well as modifi-
cations to the frequency of reporting (Table 1). By mid-July
2009, only hospital admissions and deaths related to pan-

D
O
I:
10

.1
50

3/
cm

aj
.1
00

74
6

Incidence of hospital admissions and severe outcomes
during the first and second waves of pandemic (H1N1) 2009

Melissa Helferty MIPH, Julie Vachon MSc, Jill Tarasuk MSc, Rachel Rodin MD MPH, John Spika MD,
Louise Pelletier MD MPH

From the Centre for Immunization and Respiratory Infectious Diseases
(Helferty, Vachon, Rodin, Spika, Pelletier) and the Centre for Communicable
Diseases and Infection Control (Tarasuk), Public Health Agency of Canada,
Ottawa, Ont.

CMAJ 2010. DOI:10.1503/cmaj.100746

Background: Canada experienced two distinct waves of
pandemic (H1N1) influenza during the 2009 pandemic,
one in the spring and the second in early fall 2009. We
compared the incidence of hospital admissions and severe
outcomes (admission to intensive care unit [ICU] and
death) during the two waves.

Methods: We reviewed data on all laboratory-confirmed
cases of pandemic (H1N1) influenza that resulted in hospi-
tal admission, ICU admission or death reported to the Pub-
lic Health Agency of Canada by all provinces and territo-
ries from Apr. 18, 2009, to Apr. 3, 2010.

Results: A total of 8678 hospital admissions (including 1473
ICU admissions) and 428 deaths related to pandemic (H1N1)
influenza were report ed during the pandemic and post-peak
period. There were 4.8 times more hospital admissions, 4.0
times more ICU admissions and 4.6 times more deaths in the
second pandemic wave than in the first wave. ICU admis-
sions and deaths as a proportion of hospital admissions
declined in the second wave; there was a 16% proportional
decline in ICU admissions and a 6% proportional decline in
deaths compared with the first wave. Compared with
patients admitted to hospital in the first wave, those admit-
ted in the second wave were older (median age 30 v. 23
years) and more had underlying conditions (59.7% v. 47.5%).
Pregnant women and Aboriginal people accounted for pro-
portionally fewer patients who were admitted to hospital or
who died in the second wave than in the first.

Interpretation: The epidemiologic features of the first and sec-
ond waves of the 2009 pandemic differed. The second wave
was substantially larger and, although the patients admitted
to hospital were older and more of them had underlying con-
ditions, a smaller proportion had a severe outcome.
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demic influenza were reported on a weekly basis. During the
peak of the second pandemic wave, some provinces reported
only aggregate counts of hospital admissions and deaths.

Data analysis
In this report, the first wave of the pandemic in Canada referred
to the period from Apr. 12 to Aug. 29, 2009 (the end of week
34, 2009); the second wave and post-peak period referred to the
period from Aug. 30, 2009, to Apr. 3, 2010 (the end of week
13, 2010). All patients admitted to the intensive care unit (ICU)
are included in the hospital admission count; however, not all
deaths involved patients who had been admitted to hospital.

The national case-based and aggregate databases were the
only sources of data for the numerators. Age, sex, and provin-
cial and territorial denominators for population-based rates
(per 100 000) were calculated using Statistics Canada’s 2009
population estimates.3

Demographic and clinical characteristics of the patients
were examined across hospital admissions, ICU admissions
and deaths in each pandemic wave. The magnitude of the dif-
ferences between the first and second waves were described.

Results

Canada experienced two distinct waves during pandemic
(H1N1) 2009 (Figure 1). The first wave peaked between May
31 and June 20, 2009, and accounted for 9.4% of the hospital

admissions, 10.1% of the ICU admissions and 10.0% of the
deaths. The second wave peaked between Oct. 25 and
Nov. 14, 2009, and accounted for 51.0% of the overall hospi-
tal admissions, 49.4% of the ICU admissions and 53.0% of
the deaths (Table 2).

From Apr. 12, 2009, to Apr. 3, 2010, a total of 8678 labora-
tory-confirmed cases of pandemic (H1N1) influenza requiring
admission to hospital (including 1473 [17.0%] ICU admissions)
and 428 (4.9%) deaths related to pandemic (H1N1) influenza
were reported (Table 2). Among the 1117 ICU admissions that
had detailed information regarding ventilation status, 654
(58.5%) required ventilation. Among all reported cases, core
data were available for 8227 (94.8%) hospital admissions, 1473
(100%) ICU admissions and 423 (98.8%) deaths.

There were 4.8 times more hospital admissions reported in
the second wave than in the first wave (7188 v. 1490); 4.0
times more ICU admissions (1181 v. 292) and 4.6 times more
deaths (351 v. 77). ICU admissions and deaths as a proportion
of hospital admissions declined in the second wave; there was
a 16% proportional decline in ICU admissions (from 19.6%
[292/1490] to 16.4% [1181/7188]) and a 6% proportional
decline in deaths (from 5.2% [77/1490] to 4.9% [351/7188])
compared with the first wave (Table 2).

Geographic distribution
In the first wave, Manitoba, Quebec and Nunavut experi-
enced the highest incidence rates of hospital admission. Dis-
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Table 1: Overview of the collection of data on laboratory-confirmed cases of pandemic (H1N1) influenza during the first wave 
(Apr. 12 to Aug. 29, 2009) and the second wave and post-peak period (Aug. 30, 2009, to Apr. 3, 2010) of the 2009 pandemic 

Variable April to May 2009 June 2009 July 2009 October 2009 
November 2009 
to January 2010 

Frequency 
and type of 
reporting 

Real-time detailed 
case-based reporting 

Weekly abbreviated 
case-based reporting 

Weekly abbreviated 
case-based reporting 

Weekly abbreviated 
case-based reporting 

Combination of  
weekly abbreviated 
case-based reporting 
and aggregate 
reporting (5 provinces 
and territories) 

Type of cases 
collected 

Community-based 
cases, hospital 
admissions and deaths 

Community-based 
cases, hospital 
admissions and deaths 

Hospital admissions 
and deaths 

Hospital admissions 
and deaths 

Hospital admissions 
and deaths 

Information 
collected 

Detailed case 
information: age, sex, 
province/territory, 
Aboriginal status,* 

Aboriginal group,† 
clinical presentation, 
underlying medical 
conditions, pregnancy 
status, severity of 
illness, vaccine history, 
antiviral treatment, 
exposure history 

Core variables: age, 
sex, province/ 
territory, Aboriginal 
status,* Aboriginal 
group,† underlying 
medical conditions 
(including pregnancy), 
date of symptom 
onset, date of 
specimen collection, 
date of hospital 
admission, ICU 
admission (yes v. no), 
date of death 

In addition to previous 
core variables: reserve 
status of Aboriginal 
patients, pregnancy 
trimester and post-
partum period, need 
for ventilation, 
categorization of 
underlying conditions 
(chronic heart disease, 
chronic pulmonary 
disease [including 
asthma], diabetes, 
chronic renal disease, 
immunosuppression 
[including cancer]) 

In addition to previous 
core variables: date 
data reported to 
PHAC, registered 
Indian, residence in 
isolated or remote 
community, asthma, 
chronic liver disease, 
anemia or hemo-
globinopathy, chronic 
neurologic disease, 
weight, height, 
obesity, current 
smoker, discharged 
from hospital 

Core variables and 
aggregate counts 
(some of the 
provinces and 
territories later sent 
core information on  
cases reported in 
aggregate) 

Note: ICU = intensive care unit, PHAC = Public Health Agency of Canada. 
*Aboriginal status (yes v. no) was self-reported or recorded by a health care provider in most cases. 
†In Canada, Aboriginal groups are First Nations, Inuit and Métis. Inuit status was assigned to all cases in Nunavut, because most of the people in this territory are Inuit. 
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ease burden in Saskatchewan was also comparatively high
in the first wave, as exhibited by its rates of ICU admission
and death (Table 3). Higher levels of transmission were
reported during the second wave and post-peak period than
during the first wave in all of the provinces and territories
except Manitoba and Nunavut; the rate in the first wave was
8.4 times higher in Nunavut and 1.3 times higher in Mani-
toba. Compared with the first wave, British Columbia,
Alberta, the Maritimes, Yukon and the Northwest Territo-
ries experienced substantially higher rates of hospital admis-
sion during the second wave (Table 3). Overall, Quebec
reported by far the most hospital admissions, whereas
Ontario reported the most deaths.

Age distribution
The median ages in both pandemic waves increased with sever-
ity of illness. In the first wave, the median age was 23 years for
hospital admissions, 37 years for ICU admissions and 51 years
for deaths; in the second wave, it was 30 years for hospital
admissions, 47 years for ICU admissions and 54 years for deaths.

All age groups had higher rates of pandemic (H1N1)
influenza per 100 000 in the second wave than in the first
wave: 3.8 to 6.5 times higher for hospital admissions, 2.6 to
5.6 times higher for ICU admissions and 1.5 to 6.0 times
higher for deaths. The greatest increase in rates of hospital
admission occurred among people 45 years of age and older
(6.5 times greater in the second wave); the lowest increase
occurred among patients aged 5–19 years (3.8 times greater in
the second wave). The greatest difference in population-based

rates of death between the two waves and the age groups
occurred among patients between 45 and 64 years of age (6.0
times greater in the second wave) (Table 3).

Sex distribution
Overall, the population-based incidence rates were similar
among men and women (Table 3). During the first pandemic
wave, however, females represented 51.4% of hospital admis-
sions, 57.2% of ICU admissions and 62.3% of deaths (Table
2). During the second wave, slightly more males than females
were affected, accounting for 50.3% of all hospital admis-
sions, 50.6% of ICU admissions and 53.2% of deaths.

Underlying medical conditions
The proportion of patients with underlying medical condi-
tions increased with severity of illness during both pan-
demic waves. In the first wave, they accounted for 47.5% of
patients admitted to hospital, 60.2% of those admitted to
ICU and 73.3% of those who died; the corresponding pro-
portions in the second wave were 59.7%, 73.9% and 85.5%
(Table 2). The proportion of patients with underlying condi-
tions was significantly higher in the second wave than in the
first wave (p < 0.001 for hospital and ICU admissions, p =
0.013 for deaths).

Chronic pulmonary disease (including asthma) was the
most commonly reported underlying medical condition
among patients admitted to hospital and those who died in
both pandemic waves, varying from 33.7% to 54.3%. The
proportion of patients with diabetes, immunosuppression
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Figure 1: Epidemic curve of laboratory-confirmed cases of pandemic (H1N1) influenza resulting in hospital admission, admission to an
intensive care unit (ICU) or death during the first wave (Apr. 12 to Aug. 29, 2009) and the second wave and post-peak period (Aug. 30,
2009, to Apr. 3, 2010) in Canada, by date of symptom onset or collection of specimen.
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(including cancer) and chronic heart disease were relatively
similar in both waves and increased by level of severity (hos-
pital admissions: 11.9%–12.3% in the first wave and 15.3%–
17.4% in the second wave; deaths: 26.6%–34.5% in the first
wave and 32.4%–42.4% in the second wave). Of note, under-
lying renal disease was reported in 26.2% of deaths in the
second wave, as compared with 11.3% in the first wave.

Pregnancy
Of the 272 women of child-bearing age (15–44 years) who
were admitted to hospital with pandemic (H1N1) influenza in
the first pandemic wave, 75 (27.6%) were pregnant. Pregnant
women represented 19.7% (15/76) of those admitted to ICU
and 28.6% (4/14) of those who died during that period. In the
second wave, fewer women of child-bearing age were preg-
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Table 2: Characteristics of 8678 hospital admissions* and 428 deaths related to laboratory-confirmed pandemic (H1N1) influenza 
reported to the Public Health Agency of Canada during the first wave (Apr. 12 to Aug. 29, 2009) and the second wave and  
post-peak period (Aug. 30, 2009, to Apr. 3, 2010) of the 2009 pandemic 

 No. (%) of patients 

 First wave Second wave and post-peak period Total 

Characteristic 

Hospital 
admission 
n = 1490 

ICU 
admission 

n = 292 
Death 
n = 77 

Hospital 
admission 
n = 7188 

ICU 
admission 
n = 1181 

Death 
n = 351 

Hospital 
admission 
n = 8678 

ICU 
admission 
n = 1473 

Death 
n = 428 

Age, yr n = 1486 n = 292 n = 77 n = 6732 n = 1181 n = 346 n = 8218 n = 1473 n = 423 

  < 1 129 (8.7) 11 (3.8) 1 (1.3) 461 (6.8) 29 (2.5) 5 (1.4) 590 (7.2) 40 (2.7) 6 (1.4) 

 1–4 191 (12.9) 19 (6.5) 0  967 (14.4) 55 (4.7) 3 (0.9) 1158 (14.1) 74 (5.0) 3 (0.7) 

  5–19 365 (24.5) 45 (15.4) 9 (11.7) 1283 (19.1) 115 (9.7) 13 (3.8) 1648 (20.0) 160 (10.9) 22 (5.2) 

20–44 374 (25.2) 99 (33.9) 19 (24.7) 1488 (22.1) 326 (27.6) 76 (21.7) 1862 (22.7) 425 (28.9) 94 (22.2) 

45–64 308 (20.7) 92 (31.5) 27 (35.0) 1865 (27.7) 514 (43.5) 160 (46.2) 2173 (26.4) 606 (41.1) 187 (44.2) 

≥ 65 119 (8.0) 26 (8.9) 21 (27.3) 668 (9.9) 142 (12.0) 90 (26.0) 787 (9.6) 168 (11.4) 111 (26.3) 

Sex, female n = 1489 n = 292 n = 77 n = 6731 n = 1181 n = 346 n = 8220 n = 1473 n = 423 

 766 (51.4) 167 (57.2) 48 (62.3) 3343 (49.7) 584 (49.4) 162 (46.8) 4109 (50.0) 751 (51.0) 210 (49.6) 

Aboriginal n = 1074 n = 215 n = 51 n = 5017 n = 889 n = 237 n = 6091 n = 1104 n = 288 

 299 (27.8) 47 (21.9) 9 (17.6) 308 (6.1) 68 (7.6) 21 (8.9) 607 (10.0) 115 (10.4) 30 (10.4) 

Underlying 
medical 
condition 

n = 1374 n = 269 n = 75 n = 3299 n = 924 n = 289 n = 4673 n = 1193 n = 364 

 653 (47.5) 162 (60.2) 55 (73.3) 1969 (59.7) 683 (73.9) 247 (85.5) 2622 (56.1) 845 (70.8) 302 (83.0) 

Pregnancy† n = 272 n = 76 n = 14 n = 1028 n = 181 n = 36 n = 1300 n = 257 n = 50 

 75 (27.6) 15 (19.7) 4 (28.6) 191 (18.6) 17 (9.4) 0  266 (20.5) 32 (12.5) 4 (8.0) 

Province/ 
territory 

n = 1490 n = 292 n = 77 n = 7188 n = 1181 n = 351 n = 8678 n = 1473 n = 428 

British 
Columbia 

49 (3.3) 19 (6.5) 5 (6.5) 1035 (14.4) 149 (12.6) 52 (14.8) 1084 (12.5) 168 (11.4) 57 (13.3) 

Alberta 129 (8.7) 29 (9.9) 7 (9.1) 1147 (16.0) 210 (17.8) 64 (18.2) 1276 (14.7) 239 (16.2) 71 (16.6) 

Saskatchewan 23 (1.5) 12 (4.1) 4 (5.2) 44 (0.6) 40 (3.4) 11 (3.1) 67 (0.8) 52 (3.5) 15 (3.5) 

Manitoba 213 (14.3) 43 (14.7) 7 (9.1) 166 (2.3) 18 (1.5) 4 (1.1) 379 (4.3) 61 (4.1) 11 (2.6) 

Ontario 399 (26.8) 69 (23.7) 25 (32.5) 1444 (20.1) 250 (21.2) 103 (29.4) 1843 (21.2) 319 (21.7) 128 (29.9) 

Quebec 572 (38.4) 104 (35.6) 27 (35.0) 2491 (34.7) 361 (30.6) 81 (23.1) 3063 (35.3) 465 (31.6) 108 (25.3) 

New Brunswick 2 (0.1) 1 (0.3) 0  161 (2.2) 33 (2.8) 8 (2.3) 163 (1.9) 34 (2.3) 8 (1.9) 

Nova Scotia 17 (1.1) 8 (2.8) 1 (1.3) 276 (3.8) 42 (3.5) 6 (1.7) 293 (3.4) 50 (3.4) 7 (1.6) 

Prince Edward 
Island 

1 (0.1) 0  0  49 (0.7) 9 (0.8) 0  50 (0.6) 9 (0.6) 0  

Newfoundland 
and Labrador 

3 (0.2) 1 (0.3) 0  305 (4.3) 59 (5.0) 18 (5.1) 308 (3.5) 60 (4.1) 18 (4.2) 

Yukon 0  0  0  15 (0.2) 3 (0.2) 3 (0.9) 15 (0.2) 3 (0.2) 3 (0.7) 

Northwest 
Territories 

6 (0.4) 0  0  46 (0.6) 7 (0.6) 1 (0.3) 52 (0.6) 7 (0.5) 1 (0.2) 

Nunavut 76 (5.1) 6 (2.1) 1 (1.3) 9 (0.1) 0  0  85 (1.0) 6 (0.4) 1 (0.2) 

Note: ICU = intensive care unit. 
*Includes 1473 ICU admissions. 
†Among women of child-bearing age (15–44 years). 
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nant (18.6% of those admitted to hospital, 9.4% of those
admitted to ICU and none of those who died).

Compared with women of child-bearing age admitted to
hospital, pregnant women were slightly younger (median age
28 v. 30 years) and reported underlying medical conditions
less frequently. The most commonly reported conditions in
pregnant women were chronic pulmonary disease (including
asthma) and diabetes. 

For the duration of the pandemic, trimester data were
available for 50.4% of the pregnant women admitted to hospi-
tal; 61.2% of them were in the third trimester. Four deaths
among pregnant women were reported in the first wave, and
none in the second wave. The four deaths involved women

between 17 and 24 years of age who were in their third tri -
mester; two of the women were of Aboriginal origin, and
none had an underlying medical condition.

Aboriginal people
During the first pandemic wave, 299 hospital admissions
involving patients of Aboriginal origin (188 First Nations, 89
Inuit, 17 Métis and 5 of unknown Aboriginal ethnicity) were
reported in Canada (excluding Ontario and Nova Scotia
because they did not report on Aboriginal status). During the
second wave and the post-peak period, 308 Aboriginal people
were admitted to hospital (245 First Nations, 23 Inuit, 31
Métis and 9 of unknown Aboriginal ethnicity). The propor-
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Table 3: Incidence of laboratory-confirmed pandemic (H1N1) influenza in Canada during the first wave (Apr. 12 to Aug. 29, 2009) 
and the second wave and post-peak period (Aug. 30, 2009, to Apr. 3, 2010) of the 2009 pandemic 

 Outcome; incidence per 100 000 population 

  First wave 
Second wave  

and post-peak period Total 

Characteristic Population 
Hospital 

admission 
ICU 

admission Death 
Hospital 

admission 
ICU 

admission Death 
Hospital 

admission 
ICU 

admission Death 

Age, yr           

  < 1 376 842 34.2 2.9 0.3* 130.6 7.7 1.3* 165.3 10.6 1.6* 

  1–4 1 460 882 13.1 1.3 0.0 70.7 3.8 0.2* 83.7 5.1 0.2* 

  5–19 6 026 007 6.1 0.7 0.1* 22.7 1.9 0.2 28.9 2.7 0.4 

20–44 11 718 791 3.2 0.8 0.2 13.6 2.8 0.6 16.8 3.6 0.8 

45–64 9 469 891 3.3 1.0 0.3 21.0 5.4 1.7 24.2 6.4 2.0 

≥ 65 4 687 446 2.5 0.6 0.4 15.2 3.0 1.9 17.7 3.6 2.4 

Sex           

Female 17 007 383 4.5 1.0 0.3 21.0 3.4 1.0 25.5 4.4 1.2 

Male 16 732 476 4.3 0.7 0.2 21.6 3.6 1.1 25.9 4.3 1.3 

Province/ 
territory 

          

British 
Columbia 

4 455 207 1.1 0.4 0.1* 23.2 3.3 1.2 24.3 3.8 1.3 

Alberta 3 687 662 3.5 0.8 0.2* 31.1 5.7 1.7 34.6 6.5 1.9 

Saskatchewan 1 030 129 2.2 1.2 0.4* 4.3 3.9 1.1 6.5 5.0 1.5 

Manitoba 1 221 964 17.4 3.5 0.6* 13.6 1.5 0.3* 31.0 5.0 0.9 

Ontario 13 069 182 3.1 0.5 0.2 11.0 1.9 0.8 14.1 2.4 1.0 

Quebec 7 828 879 7.3 1.3 0.3 31.8 4.6 1.0 39.1 5.9 1.4 

New Brunswick 749 468 0.3* 0.1* 0.0 21.5 4.4 1.1* 21.7 4.5 1.1* 

Nova Scotia 938 183 1.8 0.9* 0.1* 29.4 4.5 0.6* 31.2 5.3* 0.7* 

Prince Edward 
Island 

140 985 0.7* 0.0 0.0 34.8 6.4* 0.0 35.5 6.4 0.0 

Newfoundland 
and Labrador 

508 925 0.6* 0.2* 0.0 59.9 11.6 3.5 60.5 11.8 3.5 

Yukon 33 653 0.0 0.0 0.0 44.6 8.9* 8.9* 44.6 8.9* 8.9* 

Northwest 
Territories 

43 439 13.8* 0.0 0.0 105.9 16.1* 2.3* 119.7 16.1* 2.3* 

Nunavut 32 183 236.1 18.6* 3.1* 28.0 0.0 0.0 264.1 18.6* 3.1* 

Total 33 739 859 4.4 0.9 0.2 21.3 3.5 1.0 25.7 4.4 1.3 

Note: ICU = intensive care unit. 
*Rates should be interpreted with caution because of small numbers reported in the given category. 
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tion of hospital admissions and deaths involving Aboriginal
people decreased from the first wave to the second wave
(from 27.8% to 6.1% of hospital admissions, and from 17.6%
to 8.9% of deaths) (Table 2).

The demographic and clinical characteristics of the Aborigi-
nal people admitted to hospital differed between the two pan-
demic waves. Whereas Inuit accounted for nearly one-third of
the Aboriginal patients in the first wave, they represented 7.5%
of them in the second wave. As well, in the first wave, most
Aboriginal patients were from Manitoba (46%) and Nunavut
(25%), and they were young (median age 11.0 years). In the
second wave, hospital admissions involving Aboriginal people
were reported from 10 provinces and territories, although
mainly from Alberta (48%), and the median age was higher
(median age 26 years). In addition, the proportion of Aborigi-
nal patients who had underlying medical conditions was higher
and the proportion of women of child-bearing age who were
pregnant was lower in the second wave than in the first wave.

Interpretation

Canada experienced two distinct and relatively different
waves of pandemic (H1N1) influenza during the 2009 pan-
demic. The first was in spring and early summer, when
influenza transmission is typically minimal, and the second
was earlier in fall than usual. The first wave affected mainly
Saskatchewan, Manitoba, Quebec, the Northwest Territories
and Nunavut. However, in the second wave, transmission
spread rapidly across the country, with nearly all provinces
and territories experiencing their peak activity within a three-
week period, as compared with an average peak period of
nine weeks during the last 15 influenza seasons. The second
wave was substantially larger than the first, with 4.8 times
more hospital admissions and 4.6 times more deaths.

Whereas the rate of hospital admission increased in all age
groups in the second wave, the largest increase occurred among
those 45–64 years of age and the smallest among school-aged
children 5–19 years of age. This pattern is consistent with the
pattern of influenza transmission in communities from school-
aged children to older populations.4–7 Not unexpectedly, the
increased median age among patients admitted to hospital in
the second wave was associated with a higher proportion of
them having at least one underlying medical condition. How-
ever, given these increases, it is surprising that Canada experi-
enced a relative decline in severity among patients admitted to
hospital between the first and second pandemic waves.

Pregnant women were overrepresented among the patients
admitted to hospital in both pandemic waves: they accounted
for 3.1% of hospital admissions during the pandemic and only
1.0%–1.5% of the general population. Aboriginal people were
also disproportionally affected, accounting for 10.0% of the
patients admitted to hospital and only 4.6% of the general
population in the provinces and territories reporting on Abo-
riginal status. However, the relative proportion of pregnant
women and Aboriginal people decreased considerably from
the first to the second wave. A number of factors may have
contributed to these improvements: an increased awareness
among clinicians and the public about groups at risk of pan-

demic (H1N1) influenza and about clinical signs associated
with severe outcomes; increased and earlier use of antiviral
treatment, earlier admission to hospital and specialized care;
and targeted interventions for populations living in remote
and isolated communities, such as easy and prompt access to
antiviral agents. The mass vaccination campaign, which
began from Oct. 22 to Nov. 1, 2009, across the country, may
also have played a role.

The epidemiologic features of the hospital admissions and
deaths reported in Canada are similar to those reported in
many other countries in terms of demographic characteris-
tics8–11 and most at-risk populations, particularly with regard
to underlying conditions,8–15 pregnant women9,16,17 and indige-
nous populations.12,17–20 The proportion of patients admitted to
hospital who had severe outcomes is consistent with propor-
tions reported in other countries (ranging from 12% to 20%).21

The burden of death associated with pandemic (H1N1)
influenza varied considerably across continents and hemi-
spheres, especially where only one winter wave occurred. For
example, North American countries reported higher rates of
death (Canada 1.3 per 100 000, Mexico 1.2 per 100 00022 and
United States an estimated 3.96 per 100 00023) than some
countries in Europe (e.g., United Kingdom 0.77 per
100 00024). Although the cumulative mortality in Canada was
higher than the mortality reported in Australia (0.93 per
100 00025) and Chile (0.92 per 100 00026), the rates in those
two countries were similar to the rate observed during the
winter wave in Canada (1.1 per 100 000).

Besides the variation in attack rates among the different
regions of the world and the age groups (and consequently
health status) of the population most affected, differences in
surveillance systems, particularly case ascertainment and def-
initions, likely explain some of the disparities observed.
Finally, when more accurate assessment of the mortality bur-
den and risk are available, these disparities may change.27

Limitations
Although a standardized surveillance system was established at
the national level, there were some differences in case detection
among the provinces and territories. Also, as for most popula-
tion-based surveillance systems, a certain degree of underre-
porting probably occurred. The degree of completeness of data
was a challenge for underlying conditions (57% complete) and
Aboriginal origin (62% complete). The number of patients of
Aboriginal origin reported in this analysis represents an under-
estimate, because Aboriginal status is self-reported in many
jurisdictions and two provinces did not report on this variable.
Finally, certain detailed variables may have been incompletely
captured or collected only for severe cases.

Conclusion
The second wave of pandemic (H1N1) 2009 in Canada was
substantially greater than the first. The proportion of severe
cases (ICU admissions and deaths) was lower in the second
wave than in the first, even though patients in the second
wave were older and more had an underlying medical condi-
tion. Although pregnant women and Aboriginal people were
still at increased risk of severe disease in the second wave,
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they made up proportionally fewer of all hospital admissions
and deaths in the second wave than in the first.

These differences are thought to be due mainly to public
health and clinical interventions implemented between the first
and second waves. Although the epidemiologic features of the
hospital admissions reported in Canada is quite similar to what
occurred in many other countries in terms of groups at risk, the
mortality burden due to pandemic (H1N1) influenza in Canada
appears to be higher than in many countries to date.

A national seroprevalence survey at the end of the first
wave would have allowed us to better qualify the severity of
the cases in Canada and permitted a more accurate compari-
son with other countries.
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