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Background Outbreaks of influenza-like illness (ILI) are

common in long-term care facilities (LTCFs) and result in

significant morbidity and mortality among residents.

Objectives We describe patterns of reported ILI outbreaks in

LTCFs in Winnipeg, Canada, and examine LTCF and outbreak

characteristics that influence the clinical outcomes of these

outbreaks.

Methods We analyzed the electronic records of all ILI outbreaks

reported by LTCFs in Winnipeg from 2003 to 2011. Outbreak

duration, ILI attack rates among staff and residents, and residents’

death rates were calculated by presumed viral etiology, staff

vaccination rates, type of influenza chemoprophylaxis used, and

time to notification to public health.

Results Of a total of 154 reported outbreaks, most (N = 80)

were attributed to influenza, and these outbreaks tended to have

higher attack and death rates among LTCF residents compared

with outbreaks caused by other respiratory viruses (12) or those

of unknown etiology (62). About 92% of residents and 38% of

staff of the average LTCFs were vaccinated. Chemoprophylaxis

was used in 57Æ5% of influenza outbreaks. Regardless of presumed

viral etiology, outbreaks reported within 3 days of onset ended

sooner and had lower attack and mortality rates among residents.

Conclusions Influenza-like illness outbreaks still occur among

highly immunized LTCF residents, so in addition to vaccination

of staff and residents, it is important to maintain competent

infection control practices. Early identification and notification to

public health authorities and possibly early initiation of control

measures could improve clinical outcomes of ILI outbreaks.
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Introduction

Outbreaks of influenza and other respiratory pathogens are

not uncommon in long-term care facilities (LTCFs) and

could result in significant morbidity and mortality among

their residents.1,2 The often crowded environment of LTCFs

is conducive to rapid spread of respiratory pathogens,3 and

their residents are typically at higher risk of severe out-

comes when infected by these pathogens.4 However, there

are very few published studies that examined the patterns

of occurrence and outcomes of outbreaks of influenza-like

illness (ILI) in LTCFs.5

Long-term care facilities vary in their ability to respond

to ILI outbreaks.6 It is possible that certain aspects of the

LTCF response to the initial cases of an outbreak (e.g., the

promptness of initiation of control measures) may influ-

ence the outbreak’s clinical outcomes. Identifying these fac-

tors may aid in improving the effectiveness of the

management of ILI outbreaks, which could translate into

improved health outcomes.

In this article, we describe patterns and trends of

reported ILI outbreaks in LTCFs within the Winnipeg

Health Region (WHR) from 2003 to 2011 and examine

LTCF and outbreak characteristics and other aspects of the

public health response to the outbreaks that could influ-

ence the clinical outcomes of these outbreaks and the

effectiveness of outbreak control measures.

Methods

The data analyzed in this report were obtained from the

electronic records of the Public Health Program of the

WHR. In the Province of Manitoba, ILI outbreaks in

LTCFs are reportable to public health authorities.7 For this

purpose, ILI is defined as acute respiratory illness charac-

terized by cough and fever and one or more of sore throat,
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arthralgia, myalgia, and prostration.7 Within the LTCF set-

ting, an ILI outbreak is defined as two or more cases of ILI

occurring within 7 days and with evidence of spread.7 Dis-

ease management and control measures in response to

LTCF ILI outbreaks are guided by regional and provincial

guidelines and protocols. These measures include prompt

notification of public health authorities, submission of

nasopharyngeal swabs for rapid influenza testing, imple-

mentation of infection control measures, and antiviral

chemoprophylaxis if appropriate.7

Information available on each outbreak included the

name of the LTCF affected by the outbreak, number of res-

idents and staff, influenza vaccination rates for both resi-

dents and staff, results of laboratory testing (rapid testing,

viral cultures, and more recent PCR), use of chemoprophy-

laxis, and the outbreak clinical outcomes (e.g., number of

cases and deaths occurring among residents during the out-

break period). The present analysis includes all ILI out-

breaks reported by LTCFs between September 2003 and

August 2011.

Statistical analysis
For each outbreak, we measured the following outcomes:

outbreak duration, ILI attack rates among residents and

staff during the outbreak, and the death rate among resi-

dents. Duration of the outbreak was measured from the

date of onset of the index case (‘‘onset of outbreak’’) until

the date of onset of the last reported case. The resident

(staff) attack rate was calculated by dividing the number of

reported cases among residents (staff) by the total number

of LTCF residents (staff) at the time of the outbreak. The

death rate during the outbreak was calculated by dividing

the number of reported deaths (from any cause) among

residents by the total number of LTCF residents. Rates of

hospitalization due to ILI were not calculated because reli-

able information on number of hospitalizations was not

available.

These measures were calculated for all outbreaks and for

subsets of outbreaks defined by certain LTCF and outbreak

characteristics including presumed viral etiology, staff vac-

cination rates, type of influenza chemoprophylaxis used,

and time to outbreak notification to public health. Time to

notification was measured from the date of the onset of the

outbreak to the date public health was notified about the

outbreak. For the purposes of the present analyses, public

health notification was deemed ‘‘delayed’’ if it did not

occur within 3 days of the outbreak onset. This cutoff

point was chosen because the median time to notification

for all outbreaks included in this analysis was 3 days.

The statistical significance of the differences in clinical

outcomes by LTCF and outbreak characteristics was

assessed using t-tests (for differences between means) and

Kruskall–Wallis tests (for differences between medians). To

adjust for potential mutual confounding between the

assessed characteristics (e.g., delayed notification could be

associated with increased use of chemoprophylaxis), we

modeled the effects of these covariates on the geometric

mean of the (non-normally distributed) outcome variables

(outbreak duration and resident attack rates) using general-

ized equation estimation (GEE) linear regression analysis.

Generalized equation estimation was used to account for

the correlated nature of the data resulting from clustering

of outbreaks by LTCFs. All analyses were completed using

Strata version 11 (College Station, TX, USA).

Results

During the study period, a total of 154 ILI outbreaks were

reported by 37 different LTCFs representing 95% of the 39

LTCFs operating in the WHR. The number of outbreaks

reported per facility ranged from 1 to 15 (median = 3).

Testing for influenza was performed using rapid antigen

assays, viral culture, and PCR for 131 (85%), 96 (62%) and

27 (18%) outbreaks, respectively. At least one individual

tested positive for influenza during 63 (48%) of those out-

breaks with available rapid testing results. The correspond-

ing figures were 43 (45%) outbreaks for viral cultures and

13 (48%) for viral PCR. Information on laboratory testing

was not available for 5 (3%) outbreaks.

Using all available results, the number of outbreaks

attributed to influenza A was as follows: 69 (45% of all

reported outbreaks), influenza B: 7 (5%), para-influenza: 7

(5%), respiratory syncytial virus: 4 (3%), rhinovirus: 1

(<1%), and multiple viruses: 4 (3%). In the remaining 62

(40%) outbreaks, the cause of the outbreak was not identi-

fied. Whenever two or more viruses were detected (N = 4),

either influenza A (N = 3) or influenza B (N = 1) was one

of the detected viruses. Overall, influenza A was detected in

72 outbreaks (47%) and influenza B in another 8 (5%)

outbreaks.

The largest number of ILI outbreaks in LTCFs was

reported during the 2008 ⁄ 2009 flu season (N = 40;

Figure 1), which overlapped with the first ‘‘wave’’ of the

H1N1 pandemic (April–August, 2009). Influenza A out-

breaks were reported during every season (except the

2009 ⁄ 2010 season), whereas influenza B outbreaks were

reported only during the 2004 ⁄ 2005 and 2007 ⁄ 2008 sea-

sons. The largest number of influenza A outbreaks was

reported during the 2010 ⁄ 2011 (21) and the 2004 ⁄ 2005

seasons (20). As expected, most outbreaks occurred during

the winter and spring months (Figure 1). Influenza out-

breaks, which comprised most outbreaks reported between

December and February, were almost never observed

between July and October.

Table 1 shows the characteristics of the reported

outbreaks by viral etiology. For outbreaks attributed to
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influenza A and B, the median attack rate was around

7Æ2% among residents and 3Æ3% among staff. Outbreaks

attributed to other respiratory viruses or to unknown etiol-

ogy had attack rates that were generally 30–50% lower than

the attack rates observed in influenza outbreaks (P = 0Æ019

for residents and 0Æ045 for staff). For outbreaks attributed

to influenza A or B, the average death rate among residents

was 4Æ4 ⁄ 1000 and was higher for outbreaks attributed to

influenza B (6Æ7 ⁄ 1000), and much lower for outbreaks with

unknown etiology (1Æ1 ⁄ 1000). However, of the 70 deaths

reported for all outbreaks, the majority (67%) occurred

during influenza A outbreaks.

Generally, vaccination rates among residents (median:

92%) were significantly higher than the staff vaccination

rates (38%; Table 1). There was also less variability among

LTCFs in residents’ vaccination rates with rates ranging

from 75% to 100%. Staff vaccination rates ranged from

11% to 90%. The correlation between staff and residents’

vaccination rates was weak (Spearman correlation coeffi-

cient = 0Æ16; P = 0Æ076). Antiviral chemoprophylaxis was

used in 57% and 63% of outbreaks attributed to influenza

A and B, respectively (Table 1). Amantadine was used

exclusively until the 2003 ⁄ 2004 season, whereas oseltamivir

has been used exclusively since the 2005 ⁄ 2006 season.

The median outbreak duration was 18 days (range:

3–53 days), with no statistically significant differences

between different etiologies. In most cases, public health

authorities were notified within a relatively short period of

time (median = 3 days). Notification took place within

7 days in 75% of the outbreaks and within 15 days in 90%

of outbreaks. On average, outbreaks reported within 3 days

of onset ended sooner (by about 9 days; P < 0Æ001),

regardless of the presumed viral etiology (Table 2). Early

notification was also associated with lower attack

(P = 0Æ003) and mortality rates (P = 0Æ002) among resi-

dents, especially if the outbreak was not attributed to

influenza.

Generally, there were no significant differences in dura-

tion of influenza outbreaks or residents’ attack rates when

comparing outbreaks reported for LTCFs where staff vacci-

nation rates were >38% (the median staff vaccination rate)

and those with 38% or lower staff vaccination rates

(Table 2). Attack rates among staff were slightly lower in

outbreaks reported from LTCFs with higher staff vaccina-

tion rates, but the difference was not statistically significant

(P = 0Æ579). The average death rate among residents for all

influenza outbreaks (3Æ6 ⁄ 1000) was slightly lower in out-

breaks reported for LTCFs where staff vaccination rates

were >38% than for those with staff vaccination rate £38%

(5Æ6 ⁄ 1000), but the difference was not statistically signifi-

cant (P = 0Æ4617). Similarly, use of antiviral chemoprophy-

laxis in influenza outbreaks was not associated with shorter

outbreak duration or with lower mortality. However, che-

moprophylaxis was associated with lower residents’ attack

rates (median �6Æ8% compared with 9Æ5% for outbreaks

where chemoprophylaxis was not used).

Using multivariate GEE linear regression models, delayed

notification was associated with 60% (95% CI 30–100%;

P < 0Æ001) increase in the duration of the typical outbreak

regardless of LTCF size (as measured by resident and staff

census), staff vaccination rate, or presumed etiology; and

none of these latter factors had a detectable independent

effect on outbreak duration (Table 3). When analyses were

limited to influenza outbreaks (and additional adjustment

was made for use of chemoprophylaxis), the effect of

delayed notification was associated with 50% (95% CI:

20–80%) increase in the duration of the typical outbreak,

and again, none of the other variables (including
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chemoprophylaxis) had a detectable independent effect on

outbreak duration. Delayed notification was also associated

with 80% (95% CI 30–150%; P = 0Æ001) and 50% (95% CI

0–140%; P = 0Æ076) increase in the residents’ attack rate of

the typical outbreak and the typical influenza outbreak,

respectively (Table 3). Use of chemoprophylaxis was associ-

ated with small statistically non-significant reduction in the

average residents’ attack rate ()10%; 95% CI )40 to 50%;

P = 0Æ762).

Discussion

We found that almost all LTCFs in the WHR were fre-

quently affected by ILI outbreaks during the study period.

Yet, it is likely the frequency of these outbreaks was under-

estimated in this study because it is unlikely that all out-

breaks were reported to public health authorities.8 Using

both active surveillance and retrospective chart audits, Loeb

et al.1 identified 46 outbreaks in five nursing homes in

metropolitan Toronto over 3 years. However, our figures

are comparable with those reported from systems based on

passive surveillance.5

More than half of the reported outbreaks in this analy-

sis were attributed to influenza, and these outbreaks

tended to have higher attack and death rates among

LTCF residents compared with outbreaks caused by other

respiratory viruses or those of unknown etiology. In a

review of 207 published reports about infectious disease

outbreaks in LTCFs around the world, the most common

etiologic agent was influenza, accounting for 24% of

reported outbreaks.9 For the reported influenza outbreaks,

the median attack rate among residents was 35% with a

case fatality rate of 6Æ5%.9 These figures are much higher

than those observed in our analysis, likely because severe

influenza outbreaks are more likely to be reported in the

scientific literature. It is also possible that the attack rates

were lower in our analysis due to incomplete identifica-

tion or reporting of symptomatic cases or deaths during

outbreaks.

We also found that, on average, outbreaks reported

within 3 days of onset ended sooner regardless of the size

of the LTCF, viral etiology, staff vaccination rate, or use of

chemoprophylaxis. This is consistent with the results of a

study investigating outbreaks of lower respiratory infections

in nursing homes in France, which found higher attack

rate, hospitalization rate, and case fatality rate among resi-

dents when outbreaks were reported three or more days

after disease onset.5 Among aged-care facilities participating

in an active surveillance system for the detection of respira-

tory illness outbreaks in Sydney, Australia, those which

implemented prevention and control measures within

7 days of onset of the first case had attack rates of 14%

and 3% in the first two outbreaks after implementation,8
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much lower than the attack rate of 45% among similar

facilities in eastern Australia.10

We found that residents’ vaccination rates were high

across the board (median = 92%), whereas staff vaccination

rates were generally much lower (median = 38%) and var-

ied significantly between LTCFs (from 11% to 90%).

Because of the consistently high residents’ vaccination rate,

it was not possible to reliably assess the role of this factor

in determining outbreak outcomes. Obviously, despite con-

sistently high rates of vaccination among LTCF residents,

many ILI outbreaks still occurred. This is consistent with

the results of many other studies1,5,8,10,11 and suggests

reduced vaccine effectiveness among LTCF residents. Mis-

match between vaccine strains and circulating influenza

strains may have contributed to lower vaccine effectiveness

in this population,12 as we observed that outbreaks were

more common in seasons when there was a vaccine

mismatch, for example, the 2004 ⁄ 2005 season.13

Further, staff vaccination did not appear to have an

important role in determining outbreak outcomes. This

does not rule out an important role for staff vaccination in

preventing the occurrence of influenza outbreaks. Staff are

often implicated in the introduction and transmission of

influenza in LTCFs.8 However, direct evidence for the

effectiveness of staff vaccinations in preventing influenza

outbreaks among LTCF residents is not strong. Recently,

the results of a Cochrane review indicated that vaccination

of healthcare workers who work with the elderly has no

effect on the incidence of laboratory-confirmed influenza,

pneumonia, or deaths from pneumonia among LTCF resi-

dents.14 Although three studies in that review reported

reduced ILI and resident all-cause mortality in facilities

Table 2. Outcomes of reported influenza-like illness outbreaks by etiology and reporting time, staff vaccination uptake, and use of

chemoprophylaxis

Influenza A Influenza B Influenza Other viruses Unknown All outbreaks

Duration of outbreak, median (Q1–Q3)

Outbreak reported in £3 days 14Æ0 (12Æ0–19Æ3) 15Æ0 (13Æ0–17Æ0) 14Æ0 (12Æ0–17Æ8) 18Æ0 (12Æ0–20Æ0) 15Æ0 (11Æ0–21Æ0) 14Æ0 (12Æ0–20Æ0)

Outbreak reported in >3 days 22Æ0 (18Æ0–29Æ0) 37Æ5 (22Æ0–53Æ0) 22Æ0 (18Æ0–29Æ5) 28Æ0 (21Æ0–34Æ5) 31Æ5 (22Æ3–40Æ3) 26Æ0 (21Æ0–35Æ0)

Staff vaccine uptake £38% 16Æ0 (14Æ0–24Æ3) 22Æ0 (13Æ0–53Æ0) 16Æ0 (14Æ0–25Æ0) 16Æ0 (16Æ0–16Æ0) 17Æ0 (12Æ0–27Æ0) 16Æ0 (13Æ5–24Æ0)

Staff vaccine uptake >38% 16Æ0 (12Æ0–23Æ0) 17Æ0 (17Æ0–17Æ0) 16Æ5 (12Æ3–22Æ8) 23Æ5 (18Æ3–32Æ5) 27Æ5 (16Æ0–38Æ0) 20Æ0 (14Æ0–28Æ8)

No chemoprophylaxis 16Æ0 (14Æ0–24Æ5) 22Æ0 (22Æ0–22Æ0) 16Æ0 (14Æ0–24Æ0) 20Æ0 (15Æ8–29Æ5) 21Æ0 (13Æ0–30Æ8) 20Æ0 (14Æ0–28Æ0)

Oseltamivir used 16Æ0 (13Æ0–24Æ3) 17Æ0 (13Æ0–53Æ0) 16Æ0 (13Æ0–25Æ0) – – 16Æ0 (13Æ0–25Æ0)

Amantadine used 17Æ0 (14Æ0–21Æ8) – 17Æ0 (14Æ0–21Æ8) – – 17Æ0 (14Æ0–21Æ8)

Residents’ attack rate (%), median (Q1–Q3)

Outbreak reported in £3 days 7Æ0 (2Æ8–10Æ9) 7Æ0 (4Æ4–9Æ2) 7Æ0 (3Æ0–10Æ3) 2Æ9 (0Æ9–3Æ4) 3Æ4 (1Æ4–7Æ9) 4Æ8 (2Æ1–9Æ0)

Outbreak reported in >3 days 10Æ4 (5Æ4–18Æ4) 1Æ3 (0Æ6–18Æ2) 10Æ0 (4Æ5–18Æ2) 7Æ5 (4Æ5–13Æ4) 7Æ8 (1Æ6–11Æ5) 8Æ1 (4Æ4–14Æ6)

Staff vaccine uptake £38% 7Æ0 (4Æ3–13Æ2) 5Æ0 (1Æ1–12Æ3) 7Æ0 (3Æ0–11Æ7) 4Æ2 (4Æ2–4Æ2) 4Æ9 (2Æ3–10Æ5) 6Æ6 (3Æ0–11Æ0)

Staff vaccine uptake >38% 8Æ9 (3Æ4–13Æ4) 8Æ0 (8Æ0–8Æ0) 8Æ8 (3Æ4–12Æ9) 4Æ6 (1Æ8–7Æ5) 6Æ9 (1Æ9–10Æ8) 7Æ1 (2Æ7–11Æ2)

No chemoprophylaxis 10Æ0 (4Æ3–15Æ2) 7Æ0 (0Æ6–18Æ2) 9Æ5 (4Æ3–15Æ9) 4Æ4 (2Æ8–7Æ7) 4Æ4 (1Æ4–10Æ5) 6Æ4 (2Æ5–11Æ2)

Oseltamivir used 7Æ0 (2Æ0–11Æ7) 5Æ9 (2Æ1–9Æ2) 6Æ9 (2Æ0–11Æ3) – – 6Æ9 (2Æ0–11Æ3)

Amantadine used 6Æ7 (3Æ8–9Æ8) – 6Æ7 (3Æ8–9Æ8) – – 6Æ7 (3Æ8–9Æ8)

Residents’ death rate ( ⁄ 1000), mean (SD)

Outbreak reported in £3 days 3Æ3 (6Æ4) 5Æ9 (13Æ2) 3Æ6 (7Æ2) 0Æ8 (1Æ9) 0Æ3 (1Æ6) 2Æ1 (5Æ6)

Outbreak reported in >3 days 5Æ4 (7Æ8) 8Æ1 (7Æ0) 5Æ6 (7Æ7) 4Æ0 (4Æ8) 2Æ3 (4Æ2) 4Æ1 (6Æ3)

Staff vaccine uptake £38% 5Æ0 (8Æ1) 8Æ9 (11Æ7) 5Æ6 (8Æ6) 0Æ0 (.) 1Æ5 (3Æ9) 4Æ0 (7Æ4)

Staff vaccine uptake >38% 3Æ7 (6Æ2) 0Æ0 (.) 3Æ6 (6Æ1) 3Æ2 (4Æ2) 1Æ0 (3Æ0) 2Æ7 (5Æ2)

No chemoprophylaxis 3Æ2 (6Æ2) 3Æ8 (6Æ6) 3Æ3 (6Æ2) 2Æ4 (3Æ9) 1Æ1 (3Æ1) 1Æ9 (4Æ4)

Oseltamivir used 3Æ3 (6Æ2) 8Æ5 (13Æ0) 4Æ2 (7Æ7) – – 4Æ2 (7Æ7)

Amantadine used 6Æ9 (9Æ0) – 6Æ9 (9Æ0) – – 6Æ9 (9Æ0)

Staff attack rate (%), median (Q1–Q3)

Outbreak reported in £3 days 2Æ8 (0Æ3–7Æ7) 3Æ1 (2Æ2–4Æ0) 3Æ1 (0Æ5–7Æ3) 0Æ0 (0Æ0–1Æ4) 0Æ5 (0Æ0–3Æ0) 1Æ3 (0Æ0–4Æ9)

Outbreak reported in >3 days 3Æ7 (0Æ8–7Æ2) 6Æ4 (0Æ0–12Æ8) 3Æ7 (0Æ7–7Æ4) 1Æ3 (0Æ0–5Æ9) 2Æ3 (0Æ9–6Æ0) 3Æ1 (0Æ8–6Æ6)

Staff vaccine uptake £38% 4Æ0 (0Æ5–7Æ0) 3Æ5 (0Æ8–10Æ6) 4Æ0 (0Æ5–7Æ0) 0Æ0 (0Æ0–0Æ0) 2Æ1 (0Æ0–8Æ8) 3Æ2 (0Æ0–7Æ1)

Staff vaccine uptake >38% 2Æ7 (0Æ6–9Æ4) – 2Æ7 (0Æ6–9Æ4) 0Æ8 (0Æ0–1Æ8) 0Æ9 (0Æ0–5Æ3) 1Æ3 (0Æ3–5Æ9)

No chemoprophylaxis 4Æ3 (0Æ8–9Æ0) 7Æ9 (3Æ1–12Æ8) 4Æ3 (0Æ8–9Æ9) 0Æ8 (0Æ0–2Æ7) 1Æ0 (0Æ0–5Æ2) 1Æ6 (0Æ0–6Æ1)

Oseltamivir used 1Æ3 (0Æ3–5Æ7) 2Æ2 (0Æ0–4Æ0) 1Æ7 (0Æ3–4Æ8) – – 1Æ7 (0Æ3–4Æ8)

Amantadine used 3Æ3 (0Æ8–8Æ7) – 3Æ3 (0Æ8–8Æ7) – – 3Æ3 (0Æ8–8Æ7)

Q1–Q3, first–third quartile; SD, standard deviation.
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with higher staff vaccination rates, the authors attributed

the effects to residual confounding by factors that might be

associated with increased vaccine uptake among staff such

as improved infection control measures that affect the inci-

dence of all respiratory pathogens and not just influenza.14

On the other hand, several observational studies have

found that higher rates of staff and resident vaccination

may be associated with lower incidence of ILI and mortal-

ity among residents.15,16 Very few studies specifically exam-

ined the effect of staff vaccination on the occurrence of ILI

outbreaks in LTCFs.17

Except for slightly lower attack rates among residents,

use of chemoprophylaxis in outbreaks attributed to influ-

enza A or B was not associated with significantly better

outcomes. The strength of these associations may have

been reduced by confounding due to the fact that chemo-

prophylaxis is typically used in more severe outbreaks

which by definition are longer in duration and have higher

attack rates. In one randomized controlled trial, the use of

oseltamivir to prevent influenza among residents of LTCFs

was 90% effective in preventing laboratory-confirmed influ-

enza.18 This is consistent with the results of a study where

oseltamivir was used in all nursing homes with ongoing

influenza transmission, and earlier intervention was found

to result in better outbreak control,17 and other results sug-

gesting that starting chemoprophylaxis within 5 days of the

onset of an influenza A outbreak is associated with faster

resolution and with lower incidence and case fatality

rates.19 This hypothesis could not be tested directly in our

analysis because of lack of information on when chemopro-

phylaxis was started. It is possible that in the context of

high vaccination rates among residents, chemoprophylaxis

adds additional benefits only if started during the early

phases of an outbreak when a larger number of susceptible

individuals could be potentially protected by chemo-

prophylaxis. This hypothesis is worth testing in larger stud-

ies because of the implication that the benefits of delayed

administration of prophylaxis may not justify the associated

health risks and costs.

Limitations

Although we included all outbreaks reported to public

health from virtually all LTCFs operating in Winnipeg,

these analyses were limited by small numbers and by the

inability to control for potential confounding by character-

istics of the virus causing the outbreak (e.g., strain viru-

lence and vaccine strain match), LTCF factors (e.g.,

effectiveness and speed of implementation of other out-

break control measures such as isolation and respiratory

hygiene), and by residents’ characteristics such as socioeco-

nomic status and levels of comorbidity and overall func-

tional status. For instance, it is possible that LTCFs that

tend to notify public health early on are also more success-

ful in implementing other outbreak control measures or

are more likely to have healthier residents. If this is the

case, early notification could be simply a marker of a better

functioning LTCF. Due to the lack of information on these

factors, it was not possible to account for their potential

confounding effects. Nonetheless, a causal interpretation of

these findings is plausible. Early notification permits early

identification of the etiological agent and the institution of

appropriate and specific interventions such as chemopro-

phylaxis. Finally, we were unable to assess the causes of

delayed notification due to the lack of information on the

likely complex management issues that may influence the

decision to notify public health.

Conclusions

Our study demonstrates that influenza outbreaks do still

occur among highly immunized LTCF residents, so in

addition to vaccination of staff and residents, it is impor-

tant to maintain high levels of competency in infection

control, detection, and notification among staff.20 Early

identification and notification to public health authorities

and possibly early initiation of control measures could

improve clinical outcomes of ILI outbreaks.

Table 3. Relative risk estimates (95% confidence intervals) from

generalized estimating equation (GEE) models of the association

between listed variables and outbreak duration and residents’ attack

rates

Outbreak

duration,

geometric mean

Residents’ attack

rate, geometric

mean

All outbreaks

Outbreak reported

in >3 days

1Æ6 (1Æ3–2Æ0) 1Æ8 (1Æ3–2Æ5)

Staff vaccine

uptake £38%

1Æ1 (0Æ9–1Æ4) 1Æ2 (0Æ9–1Æ6)

No. of residents 1Æ0 (1Æ0–1Æ0) 1Æ0 (1Æ0–1Æ0)

No. of staff 1Æ0 (1Æ0–1Æ0) 1Æ0 (1Æ0–1Æ0)

Etiology

Influenza A Ref Ref

Influenza B 1Æ2 (0Æ8–1Æ8) 0Æ6 (0Æ2–1Æ3)

Other viruses 1Æ3 (1Æ0–1Æ8) 0Æ6 (0Æ4–0Æ8)

Unknown 1Æ0 (0Æ8–1Æ3) 0Æ7 (0Æ5–0Æ9)

Influenza outbreaks only

Outbreak reported

in >3 days

1Æ5 (1Æ2–1Æ8) 1Æ5 (1Æ0–2Æ4)

Staff vaccine

uptake £38%

1Æ0 (0Æ8–1Æ3) 1Æ5 (1Æ0–2Æ3)

No. of residents 1Æ0 (1Æ0–1Æ0) 1Æ0 (1Æ0–1Æ0)

No. of staff 1Æ0 (1Æ0–1Æ0) 1Æ0 (1Æ0–1Æ0)

Chemoprophylaxis used 1Æ0 (0Æ7–1Æ3) 0Æ9 (0Æ6–1Æ5)
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