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vey was conducted in a 3-week period by
three chart abstractors. Once permission
is obtained to survey the school district,
the actual implementation of the survey is
not difficult. The algorithms for measuring
vaccination rates are straightforward and
can be encoded in either database or sta-
tistical package languages.

Because school-based data include
children who have no identified provider
or who change providers, these surveys
are useful for identifying groups of chil-
dren who may lack connections to the
primary care system. Because these chil-
dren are at the highest risk of adverse
outcome, inadequate screening for dis-
ease, and inadequate vaccination, this
methodology can potentially identify
targets for interventions. In contrast,
provider-based surveys cannot identify
children with inadequate access to the
primary care system. A characteristic of
school-based immunization surveys,
however, is that the surveyed population
consists of those children who remain in
the city and attend a city school. Migra-
tion from the city will reduce the survey
scope as a result of omission of those

children who were city residents during
their preschool years but who moved to
the suburbs by school entry. Busing chil-
dren into or out of the school district will
also complicate the survey.

Closing the "toddler gap" in vacci-
nation services will probably require a
multifaceted approach. One of the essen-
tial early steps is to obtain data that can
help to target interventions accurately.
Retrospective school-based immuniza-
tion surveys can provide those data in a
short period of time and with minimum
effort. O
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Intodudion

Annual vaccination against influ-
enza is currently recommended for all
persons 65 years of age or older.1-4 De-
spite this recommendation, vaccination
rates among community-living North
American seniors remain at approxi-
mately 20% to 30%.5-7 The literature
suggests that structured personalized
communication8-14 using components of
the health belief model and expctancy-
value theory offers considerable promise
in altering health behaviors. The current
lack of incentives for primary care physi-
cians to promote vaccination and the pos-
itive experience in nurse-led interven-
tions15-17 provide encouragement for the

development of a public health nurse in-
tervention.
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Research Design and Setting

Public health clients were randomly
assigned to receive a public health nurse
intervention during a home visit promot-
ing either influenza immunization (study
group) or safetymeasures (control group).
The study took place in an urban-rural
region of 450 000 residents, 13.3% of
whom were 65 years of age or older.18

All 1011 clients aged 65 years or older
who were considered active clients as of
August 1990 or were referred to public
health between September 1, 1990, and
January 15, 1992, were randomly assigned
to one oftwo groups. Theywere visited or
contacted by 1 of the 18 seniors program
public health nurses to determine, during
the course of their usual care, whether
they were eligible and willing to partici-
pate in the study. If itwas determined that
the client and/or proxy (family or close
friend) were not able to or could or would
not participate, the public health nurse did
not proceed with the promotion and the
client was therefore not part of the study.
Some clients required more than one visit
for the promotion. The public health
nurses were instructed to provide their
"usual care" regarding the topic of the
alternate promotion.

The influenza promotion was de-
signed tobe individualized to address each
client's unique concerns. The public

health nurse reviewed influenza and its
vaccine with clients and identified strate-
gies to overcome barriers to immunization
by family physicians (e.g., transportation
services available in the community).

Data Collection
Outcome datawere obtained through

telephone interview (orhome visit) by two
research assistants who were unaware of
group membership. Assignment of clients
to research assistants was randomized.
All clients were asked identical questions
regarding the receipt of influenza immu-
nization, self-rated health, and the pres-
ence of high-risk conditions19 20 (heart dis-
ease, respiratory disease, or diabetes).
Clients who did not receive the immuni-
zationwere asked to explain their reasons.
Both client groups were asked safety
questions.

Results
Of the 1011 potential study clients,

589 (58.0%) were excluded for reasons
such as cognitive impairment and "inac-
tive" client status. An additional 57 clients
(5.6%) refused the promotion, and 6
(0.6%) were lost to follow-up. Of those
who were recruited, 157 received the in-
fluenza promotion and 148 received the
safety promotion. Another 45 clients had
been assigned to the influenza group but
did not receive the promotion because the

public health nurse found that they had
already been administered influenza vac-
cine. These 45 subjects and those who
were missed (n = 9) were included in the
analysis in their originally allocated group
(an "intention to treat"21 analysis); thus, a
total sample of 359 was analyzed.

Among these 359 clients, 117 were
men and 242 were women; the mean age
was 77.2 years. The sex and age distribu-
tions were very similar in the two groups
(see Table 1). No between-group differ-
ences were found in the proportion ofsub-
jects reporting at least one chronic health
condition or receiving the alternate pro-
motion together with the assigned promo-
tion. The mean ratings of self-rated health
were similar.

At follow-up, there were no differ-
ences between groups in the number of
subjects interviewed through a proxy, the
number assigned to the two interviewers,
and the number deceased. Also, there
were no statisticaly significant differences
in the rates of self-reported influenza im-
munization in the influenza and safety
groups (56.1% and 56.6%, respectively)
(see Table 2).

A post hoc power analysis confirmed
that the sample size was sufficient to have
detected a 50% relative increase in the
vaccination rate (80% power, 5% alpha,
two-sided). After the effects of the pres-
ence of chronic health conditions, self-
rated health, and sex were controlled,
there was still no statistically significant
difference between the group immuniza-
tion rates. In a pooled analysis of both
study groups, we found that men were
more likely than women to receive influ-
enza immunization (70.5% and 49.6%, re-
spectively).

Multiple logistic regression was used
to examine the relative contribution of
sex, promotion group, age, chronic health
conditions, self-rated health, public health
nurse, and public health nurse experience
on the likelihood ofreceivingthe influenza
immunization. Even when group mem-
bership was forced into the model, only
the effect of sex was significantly associ-
ated with the likelihood of receiving im-
munizationwhen all of the variables were
considered simultaneously (,B = .89 [SE]
.25), P < .003, 95% CI = 1.51, 4.01).

Forty-nine clients (33.7% and 45.7%
of the nonvaccinated clients in the influ-
enza and safety groups, respectively) gave
reasons for not receiving immunization.
The three most frequent reasons in the in-
fluenza promotion group were forgettin
confusion, prior experience with vaccine
side effects, and beliefs regarding immuni-

1752 American Journal of Public Health December 1993, Vol. 83, No. 12



Public Health Briefs

zation. In the safety group, the most fre-
quent reasons were beliefs regarding im-
munization and previous experience with
vaccine side effects.

Disusion
The immunization rates reported

herewere considerably higher than the ex-
pected community rates of20% to 30To for
older persons.5-7 Because of the nature of
public health referrals, our subjects may
be more likely to see a physician regularly
and may be perceived as at greater risk;
therefore, they may be more likely to be
offered immunization. However, because
there are no recent surveys on inmuniza-
tion rates among older adults in our com-
munity,we cannot be certain ofthe extent
towhich this subgroup is representative of
the older community in general.

The reasons clients reported for fail-
ing to receive immunization were consis-
tent with those previously reportedI4'=
and appear to be an important barrier to
preventive behavior. In contrast to find-
ings reported by Conn,23 the presence of
chronic health conditions and self-rated
health were not related to immunization
behavior in this study.

Our finding that men were more
likely than women to receive inmuniza-
tion was puzzling. Future studies could
investigate population- and sex-specific
influenza immunization rates. Research-
ers could also examine the effect of peer
support in overcoming the reluctance of
those whose beliefs constitute barriers to
vaccine acceptance. Finally, qualitative
research methods may contribute to our
understanding of older clients' percep-
tions and theirwillingness to participate in
preventive self-care. El
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