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Background. Though influenza is a serious health problem for elderly people, their influenza
vaccination rate remains low in Switzerland.

Objective. Our aim was to assess the impact of an intervention combining multiple strategies
to promote influenza vaccination of elderly patients in primary care.

Methods. We conducted a pre-/post-intervention study in a university-based primary care
clinic in Geneva, Switzerland, where an annual community-wide campaign promotes influenza
vaccination of people at high risk. We included 318 and 346 patients aged over 64 years attend-
ing the clinic during the last trimesters of 1995 and 1996, respectively. The intervention included:
patient information by leaflets and posters, a walk-in vaccination clinic, a training workshop for
physicians, record reminders and peer comparison feedback on vaccination performance. Using
the computerized database, medical records and the vaccination register, we measured influenza
immunization rates and relative benefits (RBs) of the intervention.

Results. Influenza vaccine uptake globally increased from 21.7% before the intervention to
51.7% thereafter. Among 144 patients attending in both phases, the immunization rate rose from
29.2 to 69.4% [matched RB estimate (,RB.) = 2.4; 95% confidence interval (CI) 1.9–3.0]; vaccine
uptake increased particularly among all chronic patients (,RB. = 3.2; 95% CI 2.2–4.6), cardiac
patients (,RB. = 3.4; 95% CI 2.1–5.4) and diabetics (,RB. = 3.3; 95% CI 1.9–5.9). For 376 patients
attending in a single phase, the vaccination rate rose from 15.5 to 39.1% (adjusted RB = 2.8; 95%
CI 1.8–4.4), particularly among the elderly aged 65–75 years (adjusted RB = 5.7; 95% CI 2.7–12.4).

Conclusion. An intervention combining strategies targeting patients, physicians and care
delivery significantly increased influenza vaccine uptake of elderly patients in primary care,
particularly those at high risk.
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Introduction

Influenza is a major health problem causing 100 000–
230 000 illness cases, 1800 hospital admissions and
700–2600 deaths annually in Switzerland.1,2 Most hos-
pitalizations and deaths affect people aged over 60 years,
who are the most susceptible to complications of influenza,
such as pneumonia, or exacerbation of chronic diseases.2–4

Influenza morbidity results in high health care costs,
reaching 1 billion dollars in the USA for hospitalizations
due to influenza.5

Several studies and a meta-analysis provide evidence
that influenza vaccination of elderly people effectively
reduces risks of influenza-like illness, pneumonia,
hospitalizations, mortality and costs.6–9 All elderly,
regardless of their underlying chronic conditions, benefit
from annual influenza vaccination, with the largest
benefit for those at higher risk.9 Like many public health
services worldwide, Swiss health authorities recommend
annual influenza immunization for all people aged over
65 years and have accepted its reimbursement by health
insurance since 1996.10

Despite the evidence and recommendations support-
ing influenza vaccination, immunization rates were low in
Switzerland during the 1990s. Vaccine sales remained
among the lowest in Europe, suggesting low vaccine
uptake by the general population.11 In 1994, only 35% 
of the senior citizens of Geneva were immunized against
influenza.12 Since 1993, health authorities launch a
community-wide campaign each autumn in the canton of

Received 1 May 2001; Revised 22 October 2001; Accepted 
11 March 2002.
Department of Community Medicine, Geneva University
Hospital, 24 Rue Micheli-du-Crest, CH-1211 Geneva 14,
Switzerland. Correspondence to Jean-Paul Humair; E-mail:
Jean-Paul.Humair@hcuge.ch



Geneva to promote influenza vaccination, targeting
mainly high-risk groups such as the elderly and people
with chronic diseases.13 This campaign uses print and
electronic media to inform the public and involves various
health professionals and organizations, including our
Department of Community Medicine. In 1996, 45% of
the elderly living in Geneva had received influenza
vaccination.14

Primary care physicians play a major role in informing
and motivating elderly patients about influenza vac-
cination.12,15 Research showed that several interventions
are effective to increase immunization rates of high-risk
patients in primary care.16,17 Postal or telephone patient
reminders,16–19 free vaccine19,20 or a prevention card21 are
effective strategies focusing on patients. Computerized
chart reminders,18,22 audit and feedback on perform-
ance,23,24 prevention protocols25,26 and financial incentives27

are effective strategies targeting physicians. Changes in
care delivery such as a policy allowing vaccine
prescription by nurses26,28 or a health promotion clinic
run by nurses29 can also boost influenza immunization.
One randomized trial and five non-randomized studies
showed that interventions combining these three types
of strategies were the most effective in improving
influenza vaccination rates, but with large variations
(+7–37%).30–35 However, most studies were conducted 
in North America and in managed care or capitation
payment systems.

We designed an intervention combining strategies
directed at patients, physicians and care delivery to pro-
mote influenza vaccination among high-risk patients. We
implemented it in a public university-based out-patient
clinic caring for many patients of lower socio-economic
status, in a health system with free access to physicians
and fee-for-service payment. The present study assesses
the impact of this intervention on the influenza im-
munization rate of elderly out-patients.

Methods

Setting
This study was conducted in the primary care clinic of 
the Department of Community Medicine in Geneva
University Hospital, Switzerland. This university-based
clinic offers postgraduate training in internal and family
medicine to residents in their 3rd to 5th year. This public
clinic provides emergency and continuity care to the
population of Geneva, with a high proportion of patients
of lower socio-economic and non-French-speaking
backgrounds. In the Swiss health care system, citizens
have free access at any time to primary care and special-
ist physicians, who receive a fee-for-service payment.

Design and subjects
This pre-/post-intervention study included all patients
aged >65 years who consulted our primary care clinic

during the fourth trimester of 1995 and/or 1996 (1 October
to 31 December). A total of 346 subjects included in 1996
formed the intervention group, while 318 included
before the intervention in 1995 represented a historical
control group. One hundred and forty-four patients
attended during both study phases, while 376 consulted
during a single phase: 175 before the intervention and
202 during the intervention.

Intervention
Until 1995, our clinic had neither a policy nor any activity
to promote influenza vaccination. Physicians offered
influenza immunization to patients according to their
clinical judgement while very few patients attended to
receive this vaccine. In 1996, on request of the Geneva
health authorities, the Department of Community
Medicine agreed to participate in the campaign pro-
moting influenza vaccination and set up the intervention
described below.

The intervention was implemented for the first time
during the influenza vaccination period from 1 October
to 31 December 1996 and combined several strategies
directed at patients, physicians and practice organizations.
(i) Leaflets and posters, designed and provided by the
local health department, were placed at the reception
desk and in waiting areas to inform patients about influ-
enza vaccination. (ii) We set up a walk-in immunization
clinic to provide an easy, quick and cheap service
facilitating influenza vaccination after a brief medical
interview to detect contra-indications and eventually pro-
vide further information. This procedure was charged at
a low cost covering the vaccine and the injection without
billing for a medical consultation. (iii) In early October,
we organized a 1.5 hour training workshop based on
clinical situations to teach all physicians about key
aspects of influenza vaccination, particularly national
recommendations and practical counselling strategies.
All physicians received the Swiss guidelines on influenza
immunization after the workshop.10 (iv) Using data 
from appointment books and the vaccination register,
researchers provided twice-monthly peer comparison
feedback to residents on their individual and collective
performance in the vaccination of elderly patients. 
(v) In all consultation rooms, reminder stickers were
available for application on medical records of high-risk
patients for whom influenza vaccination was recom-
mended. (vi) Physicians, nurses and reception clerks agreed
to implement standardized procedures facilitating
vaccination and flow of patients. We implemented no
other organizational change between both periods.

Data collection
After the second phase, all data were abstracted
retrospectively and independently by two of the authors
(JPH and CRB) from the computerized patient database
and a review of medical records, appointment books and
the vaccination register. Divergences were resolved by
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consensus. We recorded the following variables:
influenza vaccination, age, gender, chronic diseases with
higher risk of influenza complications (diabetes mellitus,
cardiac disease, pulmonary disease, severe renal failure
and acquired or iatrogenic immunosuppression), number
of clinic visits during the vaccination period, previous
clinic attendance (known or new patient) and visits for
influenza immunization. One patient with only one visit
was excluded because of missing data.

Statistical analysis
To compare patient characteristics, we used paired or
unpaired t-tests, McNemar or chi-square tests, respect-
ively, for matched and independent data. Participants in
each phase were viewed as cohorts of non-vaccinated
subjects susceptible to being vaccinated during their
clinic visits in the last trimester. Therefore, the cumu-
lative probability of being immunized was the number of
vaccinated patients divided by the number of elderly
patients who consulted the clinic during the last trimester.
The effects of intervention were expressed as relative
benefits (RBs) with their 95% confidence intervals
(95% CI) comparing vaccination rates before and after
the intervention. RBs are equivalent to relative risks for
beneficial events. For patients who attended in both
phases, we computed estimates of RBs for matched data
(,RB.) and their variance (Var[ln,RB.]) using the
following formulae:36

,RB. = f11 + f10 /f11 + f01

Var[ln,RB.] = f10 + f01/( f11 + f10) × ( f11 + f01)

where f10, f01 and f11 represent combinations of matched
pairs and the subscripts indicate the vaccination status at
each phase; e.g. f10 is the number of subjects who were
vaccinated in phase 2 but not in phase 1. As patients 
were the same in both periods, the matched analysis
accounted for confounding factors and, therefore, 
no multivariate analysis is needed. For patients who
attended in a single period, we computed univariate 
RB for independent samples and adjusted RB obtained
by Cox proportional hazard models controlling for other
variables, which are potential confounders. SPSS soft-
ware was used for all statistical analyses.37

Results

Patient characteristics
Characteristics of the 144 patients consulting in both
phases were very similar before and during the inter-
vention, except a significant and expected 1-year age
increase (Table 1). Two-thirds of patients suffered from
a chronic condition, with almost half having a cardiac
disease and a third being diabetic; these proportions
remained similar though a few new cases of chronic

diseases had been diagnosed between both phases. Nearly
all patients had attended regularly over the previous
years and a majority made several visits during the
vaccination period. Characteristics of patients attending
in a single phase were fairly similar before and during the
intervention (Table 1). About half of the subjects had a
chronic condition, mainly a cardiac disease, and had pre-
viously attended the clinic. Patients typically attended
once during the fourth trimester. The proportion of new
patients and of those attending only for influenza vac-
cination increased significantly during the intervention.
Both groups had different profiles as patients of the
former group were older, had more chronic diseases 
and consulted more often and over the long term. In 
the intervention period, significantly more patients of
both groups attended the walk-in clinic for influenza
immunization (P , 0.001).

Intervention effects
Influenza vaccination coverage of elderly patients
globally increased from 21.7% before the intervention to
51.7% afterwards. Among the 144 patients attending in
both phases (Table 2), influenza vaccine uptake rose
from 29.2 to 69.4%, representing a clinically and stat-
istically significant increase (+40.2%; ,RB. = 2.4; 95%
CI 1.9–3.0). After the intervention, immunization rates
significantly improved to reach 65–75% in most sub-
groups and peak at 86% for patients with pulmonary
diseases. Vaccination coverage improved particularly
among the elderly with lower baseline rates despite their
higher risk: patients with any chronic condition (,RB.
= 3.2; 95% CI 2.2–4.6), cardiac diseases (,RB. = 3.4;
95% CI 2.1–5.4) or diabetes (,RB. = 3.3; 95% 
CI 1.9–5.9) and those aged 76–85 years (,RB. = 3; 95% 
CI 1.8–4.9). The improvement was not statistically
significant for small subgroups such as patients older
than 85 years and newcomers.

Among patients attending in a single phase (Table 2),
influenza vaccine uptake was only 15.5% at baseline but
reached 39.1% after the intervention, a clinically and
statistically significant increase (+23.6%; adjusted 
RB = 2.8; 95% CI 1.8–4.4). Immunization rates rose in
most subgroups but did not reach 50%. The largest and
most significant increases in vaccination rates occurred
among patients with lower initial coverage: ‘younger’
elderly aged 65–75 years (adjusted RB = 5.7; 95% 
CI 2.7–12.4), new patients (adjusted RB = 8.6; 95% 
CI 2.6–28.3) and men (adjusted RB = 3.9; 95% CI 1.9–7.9).
For older age groups and patients with diabetes or a
pulmonary disease, the increase was not statistically
significant, probably because of small subgroups and
higher baseline immunization rates. In multivariate
analyses controlling for other characteristics, adjusted
RBs measuring the effect of intervention were similar
and even slightly superior to univariate RBs. These
results confirm the independent effect of the inter-
vention on influenza vaccine uptake in this group and its
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various subgroups. The multivariate model for the whole
group showed that previous attendance was also an
independent predictor of influenza vaccination
(adjusted RB = 1.6; 95% CI 1.1–2.5).

Discussion

This study showed an ~2.5-fold increase in influenza
vaccination coverage of elderly patients in primary care
after implementation of various strategies directed at
patients, physicians and care delivery. Vaccine uptake
rose from 29 to 69% among patients attending before
and during the intervention, but only from 15 to 39% for
patients attending in a single phase. The absolute in-
crease in vaccine uptake was larger in the first than in the
second group because of different baseline vaccination
rates, but the relative effect of the intervention was
similar in both groups, as shown by the RBs of the same
magnitude. The intervention improved the immunization
rates in all age groups and, most importantly, had a
stronger impact on patients at higher risk because of

chronic diseases, for whom influenza vaccination pre-
viously was overlooked. We also emphasize the import-
ance of continuity of care as patients attending regularly
were more likely to receive the influenza vaccine.

The effect found in our study is similar to the impact of
multifaceted interventions (+20–37%) among patients
with similar baseline vaccination rates (8–35%).30–32

Other studies reached higher post-intervention uptake
(63–83%) with smaller increases (+7–16%) because of
higher immunization rates in control groups (50–75%),
suggesting a ceiling effect.33–35 We also reached higher
vaccine uptake than most randomized trials of inter-
ventions based on a single strategy,17–29 which are less
effective than interventions with multiple components.16,38

Methodological differences limit comparisons as most
studies tested different combinations of strategies,
particularly postal reminders and vaccine prescription
by nurses, which were not included in our intervention.
Control groups also differed as some were pre-
intervention groups and others parallel control groups
without intervention. Some authors measured vaccination
coverage of all patients registered in the practice
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TABLE 1 Characteristics of elderly primary care patients attending before and after a multifaceted intervention promoting influenza vaccination
(Geneva, Switzerland, 1995–1996)

Patient characteristic % of patients attending in two phases % of patients attending in one phase

Pre-intervention Post-intervention Pre-intervention Post-intervention
(n = 144) (n = 144) (n = 174) (n = 202)

Male 55.6 55.6 50 53.5

65–75 years 45.8 40.3 54 61.9

76–85 years 38.2 39.6 36.8 32.2

.85 years 16.0 20.1 9.2 5.9

Mean age (SD), years 76.6 (7.3)* 77.7 (7.3)* 75.0 (6.9) 73.7 (6.9)

No chronic disease 36.1 33.3 50.6 53.3a

One chronic disease 41.0 41.0 37.4 38.2a

>2 chronic diseases 22.9 25.7 12.1 8.5a

Cardiac disease 44.4 46.5 32.2 30.2a

Diabetes mellitus 31.3 31.9 16.1 11.6a

Pulmonary disease 14.6 16.7 10.3 10.6a

Other chronic diseaseb 2.1 4.2 5.7 4.5a

Known patient 97.9 100c 59.8** 48.5**

One visit in 4th trimester 36.1 38.9 47.1 55.4

Two visits in 4th trimester 25.0 29.9 21.8 19.8

>3 visits in 4th trimester 38.9 31.3 31.0 24.8

Visit for influenza vaccine 2.1* 11.1* 2.9* 20.3*

Visit only for influenza vaccine 0 0 0.6* 11.4*

*P , 0.001; **P = 0.03.
a n = 199.
b Severe renal failure, acquired or iatrogenic immunosuppression.
c By design, all patients of this group were known patients in the post-intervention period.



regardless of visits during the vaccination period, while
others measured it only among patients attending during
that period.

Although our study was not a randomized trial,
several reasons suggest that this intervention effectively
increased influenza vaccination among elderly patients.
Vaccination rates and relative benefits showed a clinic-
ally and statistically significant effect which was consist-
ent across groups and subgroups. Confounding was
unlikely as matched and multivariate analysis controlled
for patient characteristics and confirmed an independ-
ent effect of the intervention on influenza vaccination.
The increased vaccine uptake cannot be attributed to
another intervention in the clinic nor to the progression
in training and clinical experience of residents, who had
all changed between both periods.

The main limitation of this study is its non-randomized
design, in which the observed effect might be due to
factors other than the clinic intervention: secular trend,
community campaign or reimbursement of vaccination
for the elderly since 1996. Stable vaccine sales show no
secular trend in influenza immunization between 1990
and 1996 in Switzerland.11 It is unlikely that the media
campaign, which started before and continued during
our clinic intervention, had a major influence on our
results. Until 1995, the campaign had a limited impact on
our elderly patients, as their pre-intervention vaccination
rate was lower than among the elderly living in the
community (22% versus 35%).12 This is probably due 
to the many patients of lower socio-economic and non-
French-speaking backgrounds who attend our clinic.

The 2-year media campaign led to a 10% increase in 
the immunization rate of community-living elderly;12,14

its impact is probably insufficient to explain the 30%
increase in vaccine uptake observed in our clinic within
a year. Therefore, the larger increase in vaccine uptake
of patients less receptive to public health messages
suggests a substantial and additional effect to the media
campaign.

Our data cannot assess the effect of vaccine reim-
bursement which started in 1996 during our intervention
period, but a major influence on our results is unlikely. In
studies testing the impact of free vaccination, uptake was
lower than after our intervention.19,20 In Switzerland,
reimbursement is not very attractive for the healthy
elderly as it pays only when yearly medical expenses
reach an excess of SFr 150 (~US$ 100). The few patients
attending only for influenza immunization confirm the
absence of a significant financial incentive.

More new patients consulted during the intervention
phase, but this would rather have underestimated its
effect as they are less likely to be immunized. Prior
influenza vaccination could have influenced our results,
but this could be measured reliably only during the in-
tervention for patients who had attended in both phases.
Although 90.5% of previously immunized patients were
re-vaccinated 1 year later, 60.8% of patients who were
not vaccinated in 1995 also received the vaccine, sug-
gesting that prior immunization is insufficient to explain
the increased vaccine uptake. As we considered only
vaccination performed in our clinic, the effect of inter-
vention may have been underestimated because patients
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TABLE 2 Influenza vaccination of elderly patients before and after a multifaceted intervention in primary care (Geneva, Switzerland, 1995–1996)

Patient characteristics Patients attending in two phases Patients attending in one phase

% vaccinated % vaccinated Matched % vaccinated % vaccinated Univariate Adjusted
pre-intervention post-intervention relative benefit pre-intervention post-intervention relative benefit relative benefit

(n = 144) (n = 144) (95% CI) (n = 174) (n = 202) (95% CI) (95% CI)

All patients 29.2 69.4 2.4 (1.9–3.0) 15.5 39.1 2.5 (1.7–3.7) 2.8 (1.8–4.4)

Male 23.8 68.8 2.9 (2.0–4.2) 11.5 42.6 3.7 (2.0–6.9) 3.9 (1.9–7.9)

Female 35.9 70.3 2.0 (1.4–2.7) 19.5 35.1 1.8 (1.1–3.0) 2.2 (1.2–4.1)

65–75 years 33.3 75.8 2.3 (1.7–3.1) 8.5 42.4 5.0 (2.5–10.0) 5.7 (2.7–12.4)

76–85 years 21.8 65.5 3 (1.8–4.9) 21.9 35.4 1.6 (0.92–2.8) 1.8 (0.89–3.8)

.85 years 34.8 60.9 1.7 (0.97–3.1) 31.3 25.0 0.8 (0.24–2.7) 1.3 (0.24–7.4)

No chronic disease 42.3 69.2 1.6 (1.2–2.2) 12.5 42.5a 3.4 (1.9–6.2) 3.5 (1.8–6.9)

>1 chronic disease 21.7 69.6 3.2 (2.2–4.6) 18.6 34.4a 1.8 (1.1–3.1) 2.4 (1.3–4.6)

Cardiac disease 20.3 68.8 3.4 (2.1–5.4) 17.9 33.3a 1.9 (0.96–3.6) 2.5 (1.1–5.5)

Diabetes mellitus 20.0 66.7 3.3 (1.9–5.9) 25.0 43.5a 1.7 (0.79–3.8) 3.0 (0.92–9.7)

Pulmonary disease 38.1 85.7 2.2 (1.3–3.8) 33.3 33.3a 1 (0.41–2.4) 1.7 (0.45–6.1)

New patient 33.3 66.7 2 (0.50–8.0) 4.3 33.7 7.8 (2.5–24.5) 8.6 (2.6–28.3)

Known patient 29.1 69.5 2.4 (1.9–3.1) 23.1 44.9 1.9 (1.3–2.9) 2.0 (1.2–3.5)

a n = 199.



could have been immunized by another care provider.
However, this probably had a minimal influence on the
intervention effect because data collection was identical
in both study phases and similar proportions of patients
would have been immunized elsewhere before and after
the intervention in our clinic.

In a health care system with free access to any
physician, it is impossible to define precisely for which
patients our clinic is the usual source of care. Therefore,
we chose a conservative option and included all patients
who attended the clinic during the vaccination period.
Our clinic is probably the usual source of care for most
patients who consulted at least twice.

Finally, it would have been difficult to conduct a
randomized controlled trial in our setting. Random-
ization of patients or physicians would not be relevant
for an intervention implemented in an institution
because of a major contamination bias. Comparison with
other Swiss academic primary care clinics would be limited
by the lower community awareness due to the absence of
public campaigns in these areas.

Our study assesses the impact of this multifaceted
intervention as a whole but cannot assess the specific
impact of each strategy. We observed that the walk-in
vaccination clinic had a limited impact on the im-
munization coverage in the community, as only 6.6% of
patients in the intervention phase consulted solely for
influenza vaccination. However, 10% of patients took
this opportunity to have this immunization which they
did not receive in visits to physicians.

The positive effect of this multifaceted intervention 
in promoting influenza vaccination of elderly patients 
is encouraging, particularly in a vulnerable population,
which is not easily reached by public health actions.
However, its impact is not optimal as vaccination cover-
age is still below 60%, which is the target set by some
countries.39 This intervention should be implemented
yearly as repetition progressively improves immunization
rates.40 Addition of other effective strategies such as
reminder letters16–19 or a policy allowing vaccine pre-
scription by nurses26,28 could increase vaccine uptake
further. Similar interventions should also be tested and
implemented in private physician practices to reach
more people in the community at high risk and have a
stronger public health impact.

In conclusion, this study shows that an intervention
combining multiple strategies directed at patients,
physicians and care delivery was followed by an increase
in influenza vaccine uptake by elderly primary care
patients. Though this study was not randomized, our find-
ings strongly suggest that this multifaceted intervention
is effective in a university-based clinic serving patients of
lower socio-economic status. Further research should
develop and test similar interventions in various primary
care settings and health care systems. Physicians should
now consider using multiple strategies to promote influ-
enza vaccination of their high-risk patients.
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