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Children younger than two years of age
are a risk group for severe influenza
leading to hospital admission. Pre -

school- and school-aged children also have a
high incidence of influenza during yearly epi-
demics. The benefits of influenza vaccination in
these age groups have not been determined as
clearly as in younger children. In the accompa-
nying research article by Hoen and colleagues,
the authors report a reduction in influenza-like
illness in two- to four-year-old children in
Boston, Massachusetts, after inclusion of this
age group in the immunization program, but not
in Montréal, Quebec, where vaccination was
not recommended in this age group.1

The effects of changes in general vaccination
recommendations on disease rates can be esti-
mated by observational, ecologic studies. In the
study by Hoen and coauthors, comparisons were
done not only between periods before and after a
change in vaccination policy, but also between
two areas with a change in policy only in one
(Boston). Observational studies such as this one
measure real-life effects of vaccination, with the
rates of coverage that were actually achieved and
parameters used to calculate the burden of dis-
ease that reflect the use of health care. Impor-
tantly, observational studies detect effects at the
population level. Hoen and colleagues report sta-
tistically significant decreases in influenza-like
illness not only in the age group of two to four
years in which vaccinations were recommended,
but also in children of other ages. This may have
been caused by herd immunity (i.e., decreased
transmission of influenza), increased rates of

vaccination in other age groups or other nonspe-
cific effects.

In observational studies, the effects of vacci-
nation may get confused with effects of other
factors on the rate of disease. Comparison of two
centres with different vaccination policies adds a
level of control to Hoen and colleagues’ study.
The authors also used sophisticated statistical
methods to model their observations. However,
influenza is a particularly challenging object 
for observational studies of vaccination. There
are two main reasons for this. First, by clinical
examination only, it’s often impossible to differ-
entiate infections from an influenza virus from
infections from other respiratory viruses. Sec-
ond, year-to-year variations in influenza epi-
demics are substantial. Furthermore, the match
of vaccine with the circulating influenza viruses
is variable.

Influenza-like illness is often used as a surro-
gate for laboratory-documented influenza. Usu-
ally, influenza-like illness is defined by acute
onset of fever and cough with or without other
symptoms or signs. The problem is that no mat-
ter what definition for influenza-like illness is
used, its correlation with laboratory-documented
influenza is poor in children. In a prospective
cohort study of children, only 38% of cases of
influenza A or B virus detected by culture were
diagnosed clinically, and only 32% of children
with a clinical diagnosis of influenza had the
diagnosis confirmed in the laboratory.2 The non-
specific nature of influenza-like illness is seen by
comparing Figures 1 and 2 in the paper by Hoen
and colleagues. Laboratory detections of in -
fluenza A and B viruses form sharp peaks of
varying height in the winter and are absent in the
summer, whereas visits for influenza-like illness
show broad peaks each winter and are not absent
in the summer. Different epidemiologic patterns
of influenza viruses and visits for influenza-like
illness show that a considerable part of the latter
has to be caused by viruses other than influenza
A or B.

Active circulation of influenza viruses in the
study population and a good match with the vac-
cine strains are prerequisites for any study to
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• Inclusion of two- to four-year-old children in the influenza
immunization program in the United States resulted in a reduction in
influenza-like illness in this and other pediatric age groups.

• A caveat in these results is that the correlation of influenza-like illness
with laboratory-documented influenza is poor in children.

• Broad recommendations for influenza vaccination could lead to
population-level benefits by inducing herd immunity and increasing
vaccine coverage in risk groups.

• Vaccines for seasonal influenza are safe and effective in children.

Key points

See related research article by Hoen and colleagues at www.cmaj.ca/lookup/doi/10.1503/cmaj.110241 and synopsis on page 1492.
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show the effectiveness of influenza vaccines.
The effectiveness of influenza vaccines in chil-
dren is good in studies conducted under these
conditions. However, there has been some
degree of confusion about the efficacy of in -
fluenza vaccination in young children, as a con-
sequence of the variation in annual influenza
epidemics and the use of influenza-like illness
as an end point in some studies. Hoberman and
colleagues reported effectiveness of 66% against
culture-confirmed influenza in the first season of
their study but no effectiveness during the sec-
ond season when influenza activity was low.3

This finding was later erroneously referred to as
providing evidence that influenza vaccines are
ineffective in children.4 Heinonen and coauthors
reported recently an effectiveness of 66% of
trivalent inactivated influenza vaccine given as
part of the routine national vaccination program
in children in Finland between nine months and
three years of age.5 This effectiveness rate was
found despite a lineage-level mismatch be tween
the vaccine strain and circulating strain of
influenza B virus during the study; the effective-
ness of the vaccine against influenza A virus
was as high as 84%.

Recommendations for use of influenza vac-
cines need to consider the potential benefits and
harms both at the individual and population lev-
els. The safety record of nonadjuvanted, inacti-
vated influenza vaccines is excellent.6 Newer,
live attenuated influenza vaccines are also safe
and effective in children without history of
wheezing or asthma, in those age groups where
they are indicated for use.7

Although children younger than two years,
elderly adults, pregnant women and people with
chronic illnesses are well-defined risk groups for
severe influenza, children of other ages and
healthy adults would also benefit from influenza
vaccinations in the form of decreases in outpa-
tient visits, antibiotic and antiviral consumption,
absenteeism from school and jobs and, to a
lesser degree, hospital admissions and deaths.8

Expansion of vaccinations should also have ben-
eficial effects at the population level, because
vaccinated people do not transmit influenza
viruses further. 

The practical benefits of a broad recommen-
dation for influenza vaccination may be even
more important. Coverage with influenza vac-
cines is quite low in most countries, even in the
targeted risk groups. If the vaccine could be
offered to all children or all members of house-
holds regardless of age or chronic illnesses, the
organization of vaccine delivery may be easier
for both health care providers and citizens. In
addition, low price of inactivated influenza vac-

cines makes broad recommendations feasible.
The study by Hoen and coauthors provides

supporting evidence for the decision to expand
the recommendations for influenza vaccination
in the United States, and more recently in
Canada, to cover older children. These findings
should also be taken into consideration in other
countries. For example, few countries in Europe
recommend influenza vaccinations even for
young children.
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