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Abstract

Background: Influenza and pneumococcal pneumonia are serious health problems
among elderly people and a major cause of death in long-term care facilities. We
describe the results of serial surveys of vaccination coverage and influenza out-
break management in Canadian long-term care facilities over the last decade.

Methods: Cross-sectional surveys consisting of questionnaires mailed to all Can-
adian residential long-term care facilities for elderly people in 1991 and to a
random sample of respondents in 1995 and 1999.

Results: The response rates were 83% (430/515) in 1995 and 75% (380/506) in
1999. In 1999 the mean reported rates of influenza vaccination were 83%
among residents and 35% among staff, and the mean rate of pneumococcal
vaccination among residents was 71%; all 3 rates were significantly higher than
those in 1991. The rates were also higher in facilities with an infection control
practitioner than in those without such an individual (88% v. 82% for influenza
vaccination among residents [p < 0.001], 42% v. 35% for influenza vaccination
among staff [p = 0.008] and 75% v. 63% for pneumococcal vaccination among
residents [p < 0.001]). Obtaining consent for vaccination on admission to the fa-
cility was associated with higher influenza and pneumococcal vaccination rates
among residents (p = 0.04 and p < 0.001 respectively). Facilities with higher in-
fluenza vaccination rates among residents and staff reported lower rates of in-
fluenza outbreaks (p = 0.08 and 0.03 respectively). Despite recommendations
from the National Advisory Committee on Immunization, only 50% of the facili-
ties had policies for amantadine prophylaxis during influenza A outbreaks.
Amantadine was judged effective in controlling 76% of the influenza A out-
breaks and was discontinued because of side effects in 3% of the residents.

Interpretation: Influenza and pneumococcal vaccination rates among residents
and staff in Canadian long-term care facilities have increased over the last
decade but remain suboptimal. Vaccination of residents and staff against in-
fluenza is associated with a reduced risk of influenza outbreaks. Amantadine is
effective in controlling influenza outbreaks in long-term care facilities.

Influenza and pneumococcal pneumonia are serious health problems among el-
derly people. Each year in Canada up to 75 000 people are admitted to hospi-
tal with influenza and 6700 die.1,2 Ninety percent of deaths involve people 65

years of age or older,3 and about half of these occur in long-term care facilities.4

Residents in such facilities are especially vulnerable, not only because of their ad-
vanced age and underlying illness, but also because they live in close mutual prox-
imity and have extensive contact with a range of caregivers. In outbreaks in nurs-
ing homes, attack rates of 25%–60% and case-fatality rates of 10%–20% have
been measured.5 Pneumococcal pneumonia is the most common serious infectious
complication of influenza and a significant independent source of illness and
death.6 The annual incidence of bacteremic pneumococcal disease in people over
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the age of 75 years is 1 per 1000, and the case-fatality rate
in this age group is 39%.7

In Canada the National Advisory Committee on Immu-
nization recommends annual influenza vaccination and
one-time pneumococcal vaccination for all people over the
age of 65 years.8 The influenza vaccine has variable efficacy,
depending on the host’s immune response and how closely
the vaccine matches the virus strain.3,9,10 Among elderly resi-
dents in long-term care facilities, the efficacy of the vaccine
in preventing any respiratory illness due to influenza is only
30%–40%; however, the vaccine is 50%–60% effective in
preventing pneumonia and hospital admission, and up to
80% effective in preventing death from influenza-related
complications.3 The pneumococcal vaccine is 60%–80%
effective in preventing pneumococcal bacteremia in mid-
dle-aged and elderly people.9–11 In 1999 amantadine was the
only antiviral agent licensed in Canada for prophylaxis
against influenza A, and the National Advisory Committee
on Immunization recommends its routine use for this pur-
pose in outbreaks in long-term care facilities.8

To assess progress in vaccination coverage and in-
fluenza outbreak management in Canadian long-term care
facilities for elderly people, we conducted surveys in 1991,
1995 and 1999.

Methods

A list of Canadian residential long-term care facilities serving a
primarily elderly population was compiled in 1991 for the initial
survey in this series. The methodology and results of that survey
have been previously published.12,13 Using a modification of Dill-
man’s survey design method,14 we repeated the survey in 1995 and
1999: questionnaires were sent to all long-term care facilities in
Prince Edward Island and Newfoundland and to 40% of randomly
selected facilities in the other provinces that responded to the 1991
survey. French questionnaires were sent to Quebec facilities,
French and English questionnaires were sent to New Brunswick
facilities, and English questionnaires were sent to the remaining
institutions.

The questionnaire asked for basic demographic information,
influenza vaccination rates among staff and residents for the in-
fluenza season preceding the survey, pneumococcal vaccination
rates among residents, institutional policies regarding influenza
and pneumococcal vaccination, and the number of outbreaks and
the frequency of amantadine use during the 2 previous influenza
seasons. Data were entered in duplicate.

Univariate analysis of factors associated with vaccination rates
was performed using the Wilcoxon rank-sum test, Fisher’s exact
test and the Mantel–Haenszel χ2 test. Multivariate analysis of the
impact of facility size and influenza vaccination rates was per-
formed by stratifying according to facility size and by logistic re-
gression analysis, with facility size and vaccination rates as continu-
ous variables. Because some facilities did not complete all of the
questions on the survey, the totals for certain analyses are not
equal to the total number of surveys. Analyses were conducted on
an annual basis (using all facilities responding in a given year) and
overall (using only facilities responding in all 3 years [n = 354]); be-
cause there was no significant difference between the annual and
overall results, we are presenting data from the annual analysis.

Results

The response rates were 84% (1270/1520) in 1991, 83%
(430/515) in 1995 and 75% (380/506) in 1999. Nine facili-
ties closed between 1995 and 1999. In 1999 the mean facil-
ity size was 108 beds (range 16–1004), with 9 physicians on
average (range 1–70) providing medical care to residents in
each facility. The median overall staff:resident ratio was 1.1
(5%–95% range 0.6–2.5) in 1999 (no difference in 1995).
In 1999, 64% of the facilities reported having an infection
control practitioner, as compared with 54% in 1995 (p <
0.001); these practitioners spent 4.4 hours per week on av-
erage (range 0–38) on infection control activities (no differ-
ence in 1995). In 1999 data were provided by 361 facilities
(95%) on influenza vaccination rates among residents, by
322 (85%) on influenza vaccination rates among staff and
by 330 (87%) on pneumococcal vaccination rates among
residents; the corresponding rates in 1995 were 93%, 56%
and 82% respectively.

Influenza vaccination rates

The overall vaccination rate among residents was 83% for
the 1998/99 influenza season (median rate by facility 90%,
range 10%–100%), representing a significant increase over
the vaccination rate of 79% for the 1990/91 season (p <
0.001) (Fig. 1). Rates increased in all provinces from 1990/91
to 1998/99; however, differences among provinces persisted,
with rates being significantly lower than the national average
in Quebec and Newfoundland (p < 0.001, Fig. 2).

The overall staff vaccination rate for the 1998/99 season
was 35% (median rate by facility 40%, range 0%–100%).
Most (71%) of the facilities reported staff vaccination rates
of 25% or greater, but only 9% reported rates greater than
75%. Differences among provinces were significant (Fig.
3). Overall, 46% (170/369) of the facilities reported that
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Fig. 1: Influenza and pneumococcal vaccination rates among
residents and staff in Canadian long-term care facilities re-
ported in 1991, 1995 and 1999. Quantitative data on pneu-
mococcal vaccination rates and staff influenza vaccination
rates were not collected in 1991.
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they offer or recommend vaccination to casual or agency
staff, and 28% (96/342) reported that they offer vaccine or
require proof of vaccination of new staff hired during the
influenza season. Of the 186 facilities that provided infor-
mation on their most recent influenza A outbreak, only
47% (88/186) indicated that they re-offered vaccine to staff
during the outbreak; however, 36% (22/61) of these re-
ported that no staff agreed to vaccination at that time.

Pneumococcal vaccination rates

Between 1991 and 1999 the proportion of facilities able
to provide data on pneumococcal vaccination rates among
residents increased, from 58% to 87% (p < 0.001). In 1999
the overall vaccination rate was 71% (median rate per facil-
ity 82%, range 0%–100%). There was substantial inter-
provincial variation, from 12% in Manitoba and 31% in
Quebec to 81% in Alberta and 84% in PEI (Fig. 2). The
overall rate in 1999 was substantially higher than the rate of
20% reported in 1995. In 1999, only 17% (61/366) of the
facilities reported that the pneumococcal vaccine is not
routinely offered to residents.

Factors associated with vaccination

Higher influenza vaccination rates among residents were
reported in facilities with an infection control practitioner
(88% v. 82% in those without such a practitioner, p <
0.001), in facilities obtaining consent for vaccination on ad-
mission for current and future years (88% v. 85% in those
obtaining consent annually, p = 0.04) and in facilities offer-
ing the vaccine to residents admitted during the winter

(88% v. 82% in those without such a policy, p < 0.001). Of-
fering of the vaccine to residents admitted during the win-
ter was carried out in 70% (254/363) of the facilities.

Higher staff influenza vaccination rates were reported in
facilities with an infection control practitioner (42% v. 35%
in those without such a practitioner, p = 0.008) and in facili-
ties with a smaller than average number of beds (42% v.
34% in those with more beds, p = 0.003). Rates were also
higher in facilities that offered the vaccine to staff hired dur-
ing the winter (48% v. 36% in those without such a policy,
p < 0.001) and in facilities that offered vaccine to nonem-
ployees active in the facility (43% v. 31% in those without
such a policy, p < 0.001) and to agency or casual staff (49%
v. 31% in those without such a policy, p < 0.001).

Respiratory disease prevention in long-term care facilities
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Fig. 2: Influenza (black bars) and pneumococcal (dark and light grey bars) vacci-
nation rates among residents reported in 1999, by province. Dark grey bars =
provinces with publicly funded pneumococcal vaccination programs for residents
of long-term care facilities introduced before 1998; light grey bars = provinces
with programs introduced in 1998 or later.
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Fig. 3: Influenza vaccination rates among staff in long-term
care facilities for the 1998/99 influenza season, by province.
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Pneumococcal vaccination rates among residents were
higher in facilities with an infection control practitioner
(75% v. 63% in those without such a practitioner, p <
0.001), in those with a higher than average number of
physicians (78% v. 68% in those with fewer physicians, p =
0.03) and in those that obtained consent for vaccination
from the residents on admission (83% v. 56% in those
without such a policy, p < 0.001).

Influenza outbreaks

Overall, 69% (264/380) of the facilities that responded to
the 1999 questionnaire provided data on the number and
types of outbreaks in the 1997/98 and 1998/99 influenza sea-
sons. The response rates varied by province, with 93% of the
facilities in Ontario and 81% in Nova Scotia providing data,
as compared with 26% in Quebec and 38% in PEI. The 264
facilities reported 349 outbreaks of respiratory illness over the
2 seasons (0.66 outbreaks per year); 247 (0.47 outbreaks per
year) were due to influenza A or B. The number of reported
outbreaks was similar in the 2 seasons, and the annual re-
ported rate of outbreaks did not differ among the provinces
(data not shown). Larger facilities were more likely than
smaller facilities to report influenza outbreaks: during the
1998/99 season, 31% of the facilities with fewer than 50 beds
reported at least 1 outbreak, as compared with 38% of the fa-
cilities with 50–199 beds and 64% of those with 200 or more
beds (p = 0.002). The risk of an outbreak was inversely related
to vaccination rates among the residents (Fig. 4 [p = 0.08, uni-
variate χ2 for trend by categories; p = 0.01, logistic regression
model]) and to vaccination rates among the staff (Fig. 5 [p =
0.03, univariate χ2 for trend by category; p = 0.08, logistic re-
gression model]). In an analysis stratified by facility size, the
association between risk of an outbreak and staff vaccination
rates remained statistically significant in facilities with fewer
than 100 beds (p = 0.02), but not in larger facilities.

Amantadine use

In 1999, 50% (185/370) of the facilities reported having a
policy recommending amantadine prophylaxis to residents
during influenza A outbreaks. There was substantial inter-
provincial variation in the proportion of facilities with such a
policy: 85% in Ontario, 56% in Nova Scotia, 49% in British
Columbia, 48% in Alberta and less than 20% in the remain-
ing 6 provinces. Of the facilities with a policy for amantadine
prophylaxis, 77% (142/185) reported that they routinely as-
sess renal function and calculate individualized amantadine
doses before each influenza season, and most (76%) stated
that they test creatinine clearance annually for this purpose.
The presence of an infection control practitioner in the facil-
ity was associated with a higher likelihood of having a policy
recommending amantadine for residents (60% v. 32% of
facilities without such a practitioner, p < 0.001).

Of the facilities whose most recent influenza A outbreak
occurred in the 1997/98 season, 84% (46/55) reported of-
fering amantadine prophylaxis to the residents, and 65%
(33/51) reported recommending amantadine prophylaxis
for staff. Among the facilities with an influenza A outbreak
in the 1998/99 season, the rates were similar: 88% (84/95)
and 66% (57/86) respectively. Of the facilities with an out-
break in the 1998/99 season that reported recommending
amantadine prophylaxis to staff, 13% (11/82) indicated that
they required staff to take amantadine before they were al-
lowed to work.

Most (76% [99/131]) of the facilities that reported using
mass amantadine prophylaxis among the residents during
their most recent influenza A outbreak indicated that the
prophylaxis was effective in controlling the outbreak, in that
new cases stopped occurring within 2 days after the start of
the amantadine prophylaxis. Outbreaks reported to be con-
trolled with amantadine involved significantly fewer resi-
dents (median 20, range 2–96) than did those in which
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Fig. 5: Proportion of long-term care facilities reporting an in-
fluenza outbreak in the 1998/99 influenza season, by staff
vaccination rates and by size of facility.
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Fig. 4: Proportion of long-term care facilities reporting an in-
fluenza outbreak in the 1998/99 influenza season, by vaccina-
tion rates among residents and by size of facility.
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amantadine failed (median 36, range 5–96, p = 0.008). Only
3% of the residents were reported to have experienced side
effects that required discontinuation of the amantadine.

Interpretation

In Canada the National Advisory Committee on Immu-
nization has set a 90% target vaccination rate for people
aged 65 years or older or at high risk of influenza-related
complications.8 Furthermore, in a closed setting such as a
long-term care facility, it is recommended that at least
80% of the residents and staff be vaccinated to achieve
herd immunity.5 Our data suggest that, although influenza
vaccination rates among residents and staff of Canadian
long-term care facilities have increased over the last
decade, they remain suboptimal. In the facilities respond-
ing to our survey, 83% of the residents were vaccinated for
the 1998/99 influenza season. Several pieces of evidence
suggest that this is an overestimate of the true rate. Valida-
tion of the 1991 survey data by chart review found lower
than reported rates (by 7% and 30%) in 2 of 12 facilities.13

A recent audit of 7 facilities in Ontario with influenza out-
breaks in 1999/2000 revealed that vaccination rates among
residents measured by chart review were a median of 2%
(range 0%–7%) lower than the rates reported to the pro-
vincial ministry of health (unpublished data). In addition,
survey response rates were higher in provinces with higher
overall vaccination rates, which suggests that the vaccina-
tion rates in the nonresponding facilities may have been
lower than those in the facilities that responded to the sur-
vey. In summary, these data suggest that the overall in-
fluenza vaccination rate among residents in Canadian
long-term care facilities remains below 80%. This, com-
bined with the fact that there was a mean staff:resident ra-
tio of 1.1 and that only 40% of staff were vaccinated for
the 1998/99 season, substantially explains why there is in-
adequate herd immunity against influenza in our long-
term care facilities.

Staff vaccination against influenza is important because
staff can transmit influenza to residents. The estimated effi-
cacy of the vaccine in preventing illness in staff is as high as
88%,4,15–17 with benefits including lower rates of influenza-
like illness and complications, fewer physician visits and
lost work days, and decreased antibiotic use.15–19 Two ran-
domized controlled trials have shown that staff vaccination
reduces influenza-related morbidity and death among facil-
ity residents.20,21 Our findings suggest that the risk of in-
fluenza outbreaks is substantially reduced in facilities with
higher staff vaccination rates. The apparently greater effect
of vaccination among staff and residents in smaller facilities
than in larger ones may be because the absolute number of
susceptible people is important, or it may be due to lack of
power to detect a difference within subgroups (e.g., only 5
of 101 facilities with more than 100 beds reported staff vac-
cination rates greater than 75%).

The variation in staff vaccination rates among provinces

suggests that provincial policies have a substantial impact
on vaccine use,12 although the small numbers of facilities in
some provinces suggests that these results be interpreted
with caution. The impact of provincial public health poli-
cies was clearly demonstrated in 1999 in Ontario. The On-
tario Ministry of Health and Long-Term Care began pay-
ing for influenza vaccine for staff in long-term care facilities
in 1993. In the fall of 1999, the ministry issued an influenza
prevention and surveillance protocol that recommended
policies restricting unvaccinated staff from work during
outbreaks unless they were taking antiviral prophylaxis.
The policy recommendation, and its enforcement by some
local public health units, resulted in an increase in median
staff vaccination rates, from 45% in 1998/99 to 86% in
1999/2000 (Ontario Ministry of Health and Long-Term
Care: unpublished data).

Pneumococcal vaccination increased substantially over
the last decade, but this vaccine remains underused com-
pared to influenza vaccine, and pneumococcal vaccination
rates among elderly people in Canada are significantly lower
than those in the United States.22,23 The low rates are associ-
ated with physician doubts about the vaccine’s effective-
ness.24–29 However, there is good evidence that vaccination is
associated with significant protection against bacteremic
pneumococcal disease and that its use reduces costs to the
health care system.30–32 Currently, the National Advisory
Committee on Immunization recommends that the pneu-
mococcal vaccine be given to all residents of long-term care
facilities who have not been previously vaccinated.8 Our
findings showed that vaccination rates among residents were
higher in facilities with an infection control practitioner,
those with a higher than average number of physicians
physicians and those in provinces with established, publicly
funded pneumococcal vaccination programs. Infection con-
trol practitioners likely influence rates through their promo-
tion of preventive practices. Facilities with such individuals
also reported higher resident and staff influenza vaccination
rates and increased use of amantadine. An increased number
of physicians might increase the probability that at least one
will promote vaccination. The effect of publicly funded pro-
grams re-emphasizes the importance of public health pro-
grams in promoting vaccination.

The National Advisory Committee on Immunization
recommends that amantadine prophylaxis be offered to all
asymptomatic residents for the duration of an influenza A
outbreak.8 Amantadine is 60%–90% effective in prevent-
ing influenza in exposed individuals,8,33 and although there
are no randomized controlled trials of outbreak control,
experience suggests that mass amantadine prophylaxis is
usually very effective in controlling outbreaks.34–37 The re-
ported failure rate of amantadine identified in our survey is
similar to that reported by Tamblyn.38 Reasons for failure
could include suboptimal dosing regimens, mixed out-
breaks involving influenza and noninfluenza viruses or the
emergence of amantadine-resistant strains of influenza
virus, a phenomenon estimated to occur in up to 30% of
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amantadine-treated patients.39 A better understanding of
the reasons for failure is important in determining how
outbreak control can be improved. The fact that a median
of 22 residents were involved in outbreaks controlled with
amantadine highlights another problem in influenza man-
agement: early detection of outbreaks. Gomolin and asso-
ciates40 have suggested that a cluster of 3 ill residents on a
unit within 72 hours deserves investigation. If outbreaks
were consistently detected at this point, and amantadine
prophylaxis started promptly, the median number of in-
volved residents should be no more than 10.

Prior studies have identified rates of adverse events asso-
ciated with amantadine use as high as 47%,34 and the pro-
portion of residents who stopped taking amantadine because
of side effects has ranged from 7%–19%.34,41–43 Most of these
studies used amantadine doses of 100 mg/d. In our study, a
majority of the facilities measured creatinine clearance to
determine individual doses, a practice recommended by the
National Advisory Committee on Immunization and one
that has been shown to reduce the incidence of side effects.44

Although we did not collect data on overall rates of side ef-
fects, only 3% of the residents were reported to have
stopped taking amantadine because of adverse effects, which
emphasizes that amantadine prophylaxis in this setting poses
a lesser risk than exposure to influenza. It is unclear how us-
age patterns will change with the advent of neuraminidase
inhibitors, which are active against both influenza A and B,
have a lower incidence of side effects and have less potential
for the emergence of resistance.45

In summary, our study shows that influenza and pneu-
mococcal vaccination rates in Canadian long-term care fa-
cilities have risen over the last decade but remain subopti-
mal. Vaccination of both staff and residents appears to be
important in preventing influenza outbreaks, and the use of
mass antiviral prophylaxis is effective in controlling out-
breaks when they do occur. Our data explain why the Na-
tional Advisory Committee on Immunization now states
that “healthcare workers and their employers have a duty to
actively promote, implement and comply with influenza
immunization.”12 These data should also encourage all
those responsible for the care of residents in long-term care
facilities, and for the accreditation and regulation of such
facilties, to establish, support and expand vaccination pro-
grams and antiviral prophylaxis policies in order to reduce
the impact of influenza and pneumococcal pneumonia in
this fragile population.
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