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Influenza is an acute viral infection that primarily attacks the res-
piratory tract. It may lead to serious consequences in individuals 

with underlying chronic disease (eg, respiratory, cardiac or renal 
disease, diabetes mellitus, cancer) (1,2). Individuals at the extremes 
of the age range are also more likely to experience increased morbid-
ity and mortality secondary to influenza infection (3,4). 

In patients with cystic fibrosis (CF), respiratory viral infections 
lead to increased bacterial trapping and thickened secretions. This 
becomes apparent as progressive lung obstruction and worsening 
pulmonary function (5-8). A CF Foundation patient registry study 
estimated that a 2.1% increase in pulmonary exacerbations occurs 
during the influenza season (9). Respiratory viruses have also been 
suggested to be one of the mediators of the onset of chronic 
Pseudomonas aeruginosa infection in CF patients (10), perhaps via 
facilitation of colonization of the lung epithelia (11,12). 

Influenza vaccines are safe, elicit adequate antibody responses 
and have been shown to be an effective means to prevent or 
attenuate infection in many patient groups (13,14). Several organ-
izations, including the Canadian National Advisory Committee 
on Immunization, the Canadian Paediatric Society and the 
American Academy of Pediatrics, recommend annual vaccination 
for individuals at high risk for influenza-related complications, 
including patients with CF, as well as those capable of transmitting 
influenza to high-risk patients such as household contacts 
(1,15,16). 

There is limited evidence demonstrating that the influenza 
vaccination guidelines, specifically for household contacts, are fol-
lowed in Canada. We conducted a survey to determine influenza 
vaccination rates among the household contacts of three separate 
groups: children with CF, healthy children <2 years of age and 
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BACKground: It is recommended that household contacts of chil-
dren with cystic fibrosis and household contacts of children <2 years of 
age receive annual influenza vaccinations. There is little information 
documenting whether this recommendation is being followed. 
MetHods: A 20-question survey was distributed to caregivers of 
children with cystic fibrosis and to caregivers of healthy children 
<17 years of age seen in a Saskatoon (Saskatchewan) tertiary care 
centre. Survey questions addressed the influenza vaccination status of 
the child and household contacts. Respondents were also asked to rate 
the influence of various factors on the decision to vaccinate, using a 
5-point Likert scale. 
results: Reported vaccination rates were 21%, 25% and 7% among 
household contacts of children with cystic fibrosis, children <2 years 
of age and children ≥2 years of age, respectively. Advice from their 
physician, belief that they were too healthy, and inconvenient times 
and locations of vaccination centres were significant influences when 
compared among the three groups. Other main deterrents to vaccina-
tion were belief that the vaccine does not prevent influenza and belief 
that its side effects are greater than its benefits.
ConClusIon: By understanding motivators and barriers to vacci-
nation among household contacts of children with cystic fibrosis, 
effective strategies may be implemented to improve vaccination cov-
erage against influenza. Strong recommendations by clinicians and 
improved access to vaccination centres are essential components in 
improving influenza vaccination coverage.
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la vaccination contre l’influenza chez les 
contacts familiaux d’enfants atteints de la fibrose 
kystique et d’enfants en bonne santé

HIstorIQue : Il est recommandé d’administrer annuellement le 
vaccin contre l’influenza aux contacts familiaux d’enfants ayant la 
fibrose kystique et d’enfants de moins de deux ans. Peu d’information 
étaye le respect de cette recommandation.
MÉtHodologIe : Un sondage de 20 questions a été distribué aux 
personnes qui s’occupent d’enfants ayant la fibrose kystique et 
d’enfants en santé de moins de 17 ans vus dans un centre de soins ter-
tiaires de Saskatoon, en Saskatchewan. Les questions du sondage por-
taient sur le statut de vaccination contre l’influenza de l’enfant et des 
contacts familiaux. Les répondants ont également été invités à classer 
l’influence de divers facteurs sur la décision de vacciner, selon l’échelle 
de cinq points de Likert.
rÉsultAts : Les taux de vaccination déclarés s’élevaient à 21 %, 
25 % et 7 % chez les contacts familiaux d’enfants atteints de la fibrose 
kystique, les enfants de moins de deux ans et les enfants de deux ans et 
plus, respectivement. Les conseils du médecin, la conviction qu’ils 
étaient en trop bonne santé, de même que les heures d’ouverture et le 
lieu peu pratiques des centres de vaccination étaient des influences 
importantes au sein des trois groupes. Les autres principaux freins à la 
vaccination étaient la conviction que le vaccin ne prévient pas 
l’influenza et la conviction que ses effets secondaires sont plus impor-
tants que ses avantages.
ConClusIon : Si on comprend les sources de motivation et les 
obstacles à la vaccination des contacts familiaux d’enfants atteints de 
la fibrose kystique, on pourra peut-être adopter des stratégies efficaces 
pour améliorer la couverture vaccinale contre l’influenza. Des recom-
mandations convaincues de la part des cliniciens et un meilleur accès 
aux centres de vaccination sont des éléments essentiels à une amélio-
ration de la couverture vaccinale.
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healthy children two to 16 years of age. We also sought to better 
understand perceptions of the influenza vaccine and the barriers to 
being immunized against influenza. 

MetHods
study setting and population
The present study was conducted between August 1, 2009 and 
October 31, 2009, at the Royal University Hospital (Saskatoon, 
Saskatchewan), a tertiary care centre servicing Saskatoon and 
northern Saskatchewan. The study population included: house-
hold contacts of children zero to 16 years of age with CF; house-
hold contacts of healthy children >2 years of age; and household 
contacts of healthy children two to 16 years of age. 

The National Advisory Committee on Immunization recom-
mendation for the 2012/2013 influenza season recently expanded 
the high-risk category to healthy children <5 years of age (1); 
however, when the present study was conducted, vaccination was 
recommended for children six to 23 months of age and household 
contacts of children zero to 23 months of age (17).

Permission for the present study was obtained from the Biomedical 
Research Ethics Board at the University of Saskatchewan (Saskatoon, 
Saskatchewan). Participation was voluntary and written informed 
consent was obtained from all participants.

data collection
A survey was administered to household contacts of children with 
CF attending regularly scheduled CF clinics at the Royal University 
Hospital. The survey was also administered to a convenience sample 
of household contacts of previously healthy children (<2 years of 
age and two to 16 years of age) admitted for an acute illness to the 
inpatient wards at the Royal University Hospital. These children 
had to have no underlying history of a chronic medical condition or 
immunodeficiency. All respondents had to be ≥18 years of age. The 
survey consisted of 20 questions regarding demographic characteris-
tics of the individual completing the survey (age, sex, relationship to 
the child) and the influenza vaccination status of the child with CF/
hospitalized child and of all household contacts for the previous 
(2008/2009) influenza season. Survey participants were given 
14 statements regarding influences for/against influenza vaccination 
affecting household contacts and were asked to indicate their agree-
ment with the statements using a 5-point Likert scale (0 = not a 
factor, 1 = strongly negatively influenced, 2 = negatively influenced, 
3 = neutral, 4 = influenced, 5 = strongly influenced). Statements for 
and against vaccination were based on previous studies of barriers to 

immunization and attitudes toward immunization. All three study 
groups received the same survey.

statistical analysis
Descriptive statistics (frequencies, means and SDs) were calcu-
lated to characterize the respondents and their survey responses. χ2 
tests were used to compare the differences in responses among 
household contacts of children with CF, healthy children <2 years 
of age and healthy children two to 16 years of age. Differences 
among groups were analyzed and the level of statistical signifi-
cance was set at α=0.05. All statistical analyses were performed 
using SPSS software (IBM Corporation, USA).

results
From August 1, 2009 to October 31, 2009, 85 household contacts 
were approached to complete the survey. Eighty-two surveys were 
completed and analyzed. Twenty-eight were completed by house-
hold contacts of children with CF, 24 by household contacts of 
healthy children <2 years of age and 30 by household contacts of 
healthy children two to 16 years of age (Table 1).

Participant demographic data
Demographic data of the participants, including sex, age and rela-
tionship to the child, are presented in Table 1.

Influenza vaccination
Influenza vaccination rate of children: The reported vaccination 
rate for children with CF was 64%, compared with 46% of healthy 
children <2 years of age and 17% of healthy children two to 
16 years of age. 
Influenza vaccination rate of household contacts: Among survey 
participants, 60% indicated that none of the household contacts of 
the child were immunized for influenza for that influenza season, 
with household contacts of healthy children <2 years of age being 
more likely to report that at least one additional household mem-
ber had been immunized. Families of healthy children two to 
16 years of age were least likely to have had all household contacts 
immunized (Figure 1). 

Influences for vaccination or nonvaccination
When all three study groups were combined, the most influential 
factor for vaccination was advice from a physician. The most influ-
ential barrier to vaccination was belief that the “influenza vaccine 
does not prevent the flu”, followed by “too healthy to receive the flu 
vaccine” and “side effects are greater than its benefits” (Figure 2).

Comparisons among the three groups revealed that advice from 
a physician was a significant influence for household contacts 
of CF children to receive the influenza vaccine compared with 
household contacts of healthy children <2 years of age and house-
hold contacts of healthy children two to 16 years of age (P=0.001). 
“Inconvenient times and locations of vaccination centers” was 

Figure 1) Influenza vaccination rates of household contacts. CF Cystic 
fibrosis, yoa Years of age
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Table 1
Demographic characteristics of participants in the 
influenza vaccination survey

Characteristic

Household 
contacts of 

children with  
CF (n=28)

Household contacts of  
healthy children

<2 years of age 
(n=24)

Two to 16 years  
of age (n=30)

Female sex 25 (89.3) 17 (70.8) 23 (76.7)
Relationship
   Mother 23 (82.1) 17 (70.8) 19 (63.3)
   Father 3 (10.7) 7 (29.2) 7 (23.3)
   Other 2 (7.1) 4 (13.3)
Age, years
   18–24 4 (14.3) 6 (25.0) 2 (6.7)
   25–34 9 (32.1) 14 (58.3) 9 (30.0)
   35–44 11 (39.3) 4 (16.7) 11 (36.7)
   ≥45 4 (14.3) 8 (26.7)
Data presented as n (%). CF Cystic fibrosis
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not a deterrent for household contacts of CF children compared 
with household contacts of healthy children of all ages (P=0.001). 
Household contacts of CF children and household contacts of 
healthy children <2 years of age were more likely to believe that 
they were “too healthy to receive the flu vaccine” compared with 
household contacts of healthy children two to 16 years of age 
(P=0.01). 

dIsCussIon
Previous studies have revealed that certain groups, including those 
with chronic pulmonary conditions and young children, are at 
high risk for influenza-related morbidity and mortality (2-4). 
Influenza vaccination is, therefore, recommended to prevent and 
attenuate the effects of infection (1,13,14). The present study was 
the first in Canada to examine influenza vaccination rates and 
perceptions of the influenza vaccine among household contacts of 
CF children, and of healthy children zero to 16 years of age.

In our study, less than two-thirds of CF children had been 
immunized against influenza during the preceding influenza sea-
son. This rate is lower than that reported in a study performed in 
France, in which Murris-Espin et al (18) showed that 86% of CF 
patients <18 years of age were vaccinated during the 2005/2006 
influenza season. The importance of protection against influenza 
may be underscored in the youngest of this vulnerable population. 
Emerging evidence shows that asymptomatic infants with CF may 
already have underlying airway inflammation mediated by neutro-
phils, with early decline in lung function observed on pulmonary 
function testing (19). Avoidance of any viral insult is important to 

prevent further decline in lung function. Data from randomized 
controlled studies investigating the effectiveness of influenza vac-
cination in the CF population have not reported clinically rel-
evant outcomes such as lung function, hospitalization rates or 
mortality (20). Despite this, there remains sufficient evidence in 
the literature that influenza leads to excess morbidity in this popu-
lation (eg, an excess of 2.1% of pulmonary exacerbations occuring 
during the influenza season [9]). Immunization should, therefore, 
be encouraged.

Only 46% of healthy children <2 years of age were reportedly 
immunized against influenza in 2008-2009 in our study. Although 
low, this contrasts sharply with data from Ontario. A telephone 
survey of Ontario households revealed that only 10.2% of six- to 
23-month-olds had been fully immunized against influenza, and 
13.8% were partially immunized during the 2006/2007 influenza 
season (21). Data from other provinces reveal immunization rates 
of 24.1% to 52.2% (22). A second Ontario study identified all 
infants born between April 2002 and March 2008 and, using phys-
ician fee-for-service claims, determined that 1.1% to 9.7% of 
children six to 23 months of age had received the influenza vac-
cine during the 2002-2009 influenza seasons (22). Although 
receipt of the influenza vaccine could only be determined for 
invidivuals immunized by their family physician, a previous study 
revealed that only 23% of Ontario households were immunized by 
someone other than their family doctor (22). Our data and those 
reported by other Canadian provinces remain below the target for 
influenza coverage of 70% (23).

Influenza immunization of at least one household contact was 
reported by 38% of study participants who had children with CF, 
compared with 50% of participants who had healthy children 
<2 years of age. Because the influenza virus is spread via respiratory 
droplets, and possibly by aerosolization, household contacts can 
transmit the virus to individuals at high risk for complications from 
influenza infection. Thus, immunization against influenza is war-
ranted among household contacts of high-risk groups. This is espe-
cially true for household contacts of infants <6 months of age, who 
cannot be immunized themselves because the influenza vaccine has 
limited immunogenicity at this age (24,25). 

Advice from a physician was the most important positive influ-
ence for household contacts of CF children, and confirms the 
important role that physicians play in advocating for immuniza-
tion (26-29). Interestingly, neither health campaigns or media 
advertisements appeared to influence any study participant’s deci-
sion to immunize their children or household contacts. 

Inconvenience was a reported barrier for immunization of 
household contacts of children <2 years of age, as shown in previ-
ous studies investigating barriers to immunization (28,30,31). 
Although this was reportedly less of a barrier for household con-
tacts of CF patients, our data also shows that, while CF patients 
were more likely to be immunized, their household contacts were 
less likely to be immunized compared with household contacts of 
children <2 years of age. This contradictory response may reflect 
the fact that influenza vaccination was offered to CF patients 
attending regularly scheduled CF clinics at the Royal University 
Hospital, but not to their household contacts. 

Household contacts of children with CF and of children <2 years 
of age both expressed the belief that they were too healthy to require 
the vaccine, while household contacts of children with CF were 
more likely than those in the other two groups to perceive that 
immunization does not prevent influenza infection. Some respond-
ents from all three groups believed that the side effects of being 
immunized were greater than the benefits. These misperceptions 
and knowledge gaps have been highlighted in other studies (27,32), 

Figure 2) Factors influencing decisions to immunize household contacts 
against influenza, measured on a Likert scale (1 = strongly negatively 
influenced; 2 = negatively influenced; 3 = neutral; 4 = influenced; 
5 = strongly influenced). CF Cystic fibrosis; yoa Years of age
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and should be addressed if immunization targets for influenza and 
other vaccine-preventable diseases are to be met.

The challenge is translating this information into effective 
interventions that increase influenza vaccination uptake. 
Physicians caring for children at high risk for influenza-related 
complications need to be cognisant of the guidelines for influ-
enza vaccination, including immunizing household contacts of 
high-risk patients, and relay this information in an effective 
manner. Education of families about the risks and benefits of 
immunization should help to reduce the fear related to obtaining 
vaccinations. Other helpful strategies include weekend/evening 
‘flu shot only’ sessions, open access to flu shots, and reminder 
telephone calls and postcards to patients (33). These should be 
tailored not only to the patients themselves, but toward house-
hold contacts as well.

Limitations to the present study include potential bias resulting 
from self-reporting vaccine uptake for both the children and the 
household contacts one year before. Nevertheless, parent-reported 
vaccination has been shown to have a sensitivity of 84.9% and a 

specificity of 68.7% (27). In addition, the small number of partici-
pants limits the generalizability of these findings because the study 
was conducted in one tertiary care centre. 

suMMAry
Influenza vaccination of two high-risk groups of children at our 
institution (children with CF and healthy children <2 years of age) 
is low. A more significant concern is the lower rate of influenza vac-
cination of their household contacts; these are at odds with the 
guidelines regarding annual influenza vaccination promulgated by 
national health bodies. The present study reinforces the fact that 
physicians play an important role in promoting influenza vaccina-
tion of groups at risk and their household contacts. Clinicians caring 
for children need to be cognisant of the guidelines for influenza vac-
cination in high-risk groups and their household contacts, and relay 
the cost/benefit information of immunization in an effective man-
ner. Strong messaging needs to come across at every patient encoun-
ter, especially as the influenza season approaches.
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