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ABSTRACT
PURPOSE Although vaccination of health care workers against influenza is widely
recommended, vaccination uptake is low. Data on interventions to increase staff
immunization in primary care are lacking. We examine the effect of a promotional and educational intervention program, not addressing vaccine availability,
to raise the influenza vaccination rate among staff in primary care clinics.
METHODS The study included all 344 staff members with direct patient contact
(physicians, nurses, pharmacists, and administrative and ancillary staff) in 27
primary care community clinics in the Jerusalem area during the 2007-2008
influenza season. Thirteen clinics were randomly selected for an intervention
that consisted of a lecture session given by a family physician, e-mail-distributed
literature and reminders, and a key figure from the local staff who personally
approached each staff member.
RESULTS Influenza immunization rate was 52.8% (86 of 163) in the intervention
group compared with 26.5% (48 of 181) in the control group (P <.001). When
compared with the rate of immunization for the previous season, the absolute
increase in immunization rate was 25.8% in the intervention clinics and 6.6%
in the control clinics. Multivariate analysis showed a highly significant (P <.001)
independent association between intervention and immunization, with an odds
ratio of 3.51 (95% confidence interval, 2.03-6.09).
CONCLUSION We have developed an effective intervention program to increase

previously low vaccination rates among primary health care workers. This simple
intervention could be reproduced easily in other clinics and organizations with an
expected substantial increase in influenza immunization rates.
Ann Fam Med 2010;8:293-298. doi:10.1370/afm.1132.
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ecause of their proximity to patients, vaccination of health care
workers against inﬂuenza is widely recommended.1,2 Studies have
shown that immunization of health care workers protects their
patients3-5 and themselves6 from inﬂuenza infection, and probably reduces
staff absenteeism during the inﬂuenza season.7
The low immunization uptake among health care workers8-10 and the
lack of increase in immunization rates11 have led to a number of studies,
conducted mainly in hospitals and long-term care facilities, that examined
the workers knowledge, attitudes, and reasons for not receiving vaccination. Inﬂuenza vaccination in primary health care workers was studied in
health maintenance organization (HMO) clinics in Jerusalem after the
inﬂuenza season of 2006-2007.12 Groups for whom vaccinations were recommended in Israel included adults aged 50 years and older and health
care workers in contact with chronically ill patients. That Jerusalem study,
which formed the basis for the intervention described in this article, found
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low compliance with immunization recommendations,
with less than one-third of health care workers reporting vaccination. Immunization was higher among
physicians and also positively associated with previous
year’s vaccination, age, knowledge, attitude, and having
received a physician’s recommendation.
Previous studies have reported the effectiveness
of various campaigns to vaccinate health care workers
against inﬂuenza.2,13 Most were before-after studies,
and only very few were randomly controlled.14-17 Only
1 of all these studies15 included primary health care
workers. The vaccination campaign described in that
study, however, in contrast to most others, did not substantially increase uptake rates.
Our randomly controlled trial examines an intervention program intended to increase inﬂuenza
vaccination among the staff of primary care clinics.
Previously successful campaigns, including those of 2
controlled studies,14,16 were based on increasing vaccine
availability among health care workers. This approach,
which was effective in these hospitals studies, is less
appropriate for primary care clinics, where the vaccine
is easily accessible. In primary care clinics, attitudinal
barriers or lack of motivation may be more important.
The intervention examined in our study was therefore
educational and promotional only.
We chose an intervention simple enough so that, if
proven effective, could easily be adopted by other clinics and organizations.

METHODS
The study participants consisted of the staff of 27
primary care community clinics in the Jerusalem area
belonging to Clalit Health Services, an HMO serving
the majority of the Israeli population. All 344 permanent workers with direct patient contact—physicians,
nurses, pharmacists, and administrative and ancillary
staff—were included. The clinics were randomly allocated for the 2007-2008 inﬂuenza season into intervention and control groups. Sample size was calculated
correcting for cluster intraclass correlation using a
coefﬁcient of 0.017, imputed from the previous year’s
vaccination data. A sample of 156 health care workers
in each group was calculated to have a power of 90%
for detection of a relative increase in immunization
rates from an expected rate of 0.3 to a rate of 0.5 with
a signiﬁcance level of .05.
As in previous years, all clinics received the HMO
recommendations for inﬂuenza vaccination of health
care workers. There was no HMO managerial participation in the program beyond its general approval.
The clinics were not autonomous and did not have
individual policies concerning staff immunization. The
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only involvement of the clinic management was in
facilitating the lecture session. Immunization was free
and easily available in all clinics.
In concordance with previous trials in other settings showing that programs with more than 1 intervention method are more successful,2 and with the
established value of a local vaccination “champion”17
and of a physician’s recommendation to receive vaccination,12 the intervention (in 13 of the 27 clinics)
included a lecture session to the staff given in the
clinic by a family physician (O.A. or I.N.M.), e-mail
distributed reminders and relevant literature, and
recruitment of a key ﬁgure from the local staff (physician or nurse) who personally approached each staff
member. The data gathered in the study clinics in the
survey after the previous inﬂuenza season12 enabled the
lecturer to report on the magnitude of undervaccination and to address concerns and misconceptions.
Data, including inﬂuenza immunization status, were
extracted from the HMO’s computerized database. We
also included knowledge and attitude factors measured
by the questionnaire at the end of the previous inﬂuenza season, before the intervention.
Data were analyzed using SPSS version 15.0 for
Windows (Statistical Package for the Social Sciences,
SPSS Inc, Chicago, Illinois) and WINPEPI statistical
programs for epidemiologists.18 Data were examined
at both the clinic and individual level. Intraclass correlation coefﬁcients and adjustment for clustering were
computed by WINPEPI using, as do other widely
used statistical software packages, the Donald-Donner
method.19 Negative values (a result of the within-cluster mean square exceeding the between-cluster mean
square) are taken as zero in adjusting for clustering.
Bivariate, Mantel-Haenszel, and logistic regression
analyses were performed, and ﬁrst-degree interactions
were examined.
The study was approved by the Helsinki ethics
committee of the Meir Hospital, Kfar Saba, Israel.

RESULTS
Data were available for all 344 permanent staff members, with the exception of data from the previous
season’s questionnaire, which were available for 67.2%
of the staff (231 of 344). No statistically signiﬁcant
differences in inﬂuenza vaccination, age, sex, chronic
disease, and intervention or control membership were
found between responders and nonresponders to the
questionnaire.
Characteristics of the staff in the intervention and
control clinics are displayed and compared in Table 1.
No statistically signiﬁcant differences were found,
including for characteristics previously found to be
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consistently higher rates of
immunization in the intervention group. The differences
Intervention
Control
Rate Ratio
P
Characteristic
% (n/n)
% (n/n)
(95%CI)
Value
in vaccination rates between
intervention and control were
Profession
.648
Physician
38 (62/163)
32.6 (59/181)
1.17 (0.88-1.55)
statistically signiﬁcant for staff
Nurse
20.2 (33/163)
19.3 (35/181)
1.05 (0.68-1.60)
who had both received and not
Pharmacist
16.6 (27/163)
20.4 (37/181)
0.81 (0.52-1.27)
received vaccination in the pre25.2 (41/163)
27.6 (50/181)
0.91 (0.64-1.30)
Administrationa
vious year. The difference was
Female
75.5 (123/163)
79.0 (143/181)
0.96 (0.85-1.07)
.433
signiﬁcant also in all subgroups
Aged 50-66 y (compared
54.6 (89/163)
45.9 (83/181)
1.19 (0.96-1.47)
.105
with 22-49 y)
of the other examined characChronic diseaseb
12.0 (18/150)
10.6 (17/161)
1.14 (0.61-2.12)
.688
teristics except among workers
Immunized previous season
27.0 (44/163)
19.9 (36/181)
1.36 (0.92-2.00)
.119
with chronic disease and phar“It is desirable to immunize
71.0 (76/107)
67.5 (83/123)
1.05 (0.89-1.25)
.561
macists and administrative staff,
c
primary health clinic staff”
the subgroup with the smallest
“The vaccine cannot cause
33.0 (35/106)
45.1 (55/122)
0.73 (0.52-1.02)
.063
influenza”c
rate difference between intervention and control groups.
CI = confidence interval.
The results of the MantelIncluding a small number of ancillary workers.
Any of ischemic heart disease, congestive heart failure, diabetes, asthma, and chronic obstructive pulmonary
Haenszel procedure show that
disease.
the difference between the
Preintervention questionnaire data.
intervention and control groups
remained highly signiﬁcant
(P <.001) when controlling for each of the other variassociated with immunization.12 The intervention
ables. The adjusted rate ratios were consistently about 2.
group had a somewhat higher rate of staff who had
Results of the multivariate analysis, displayed in
been immunized for the previous season, as well as
Table 3, shows a highly signiﬁcant (P <.001) indeof physicians and older members. The control clinics
had a higher rate of those who knew, according to the pendent association between intervention and subsequent immunization while controlling for the other
previous year’s survey, that the vaccine cannot cause
variables listed in the table, with an odds ratio of 3.51
inﬂuenza.
The inﬂuenza immunization rate for the interven(compared with 3.09 in the crude data). Other varition season was 52.8% (86 of 163) in the intervention
ables independently and positively associated with
group compared with 26.5% (48 of 181) in the control vaccination were having been vaccinated during the
group. This difference was highly signiﬁcant, P <.001, previous season, having a chronic disease, and being
with a rate ratio of 1.99 (95% conﬁdence interval [CI], a nurse or physician. Adding questionnaire variables
1.50-2.64). The absolute increase in immunization rate to the model showed that those who believed (before
compared with that of the previous season was 25.8%
the intervention) that it was desirable to immunize
for the intervention clinics (increased from 27.0% to
primary health care workers were also independently
52.8%) and 6.6% for the control clinics (19.9% to
and signiﬁcantly more likely to be immunized. There
26.5%).
were no signiﬁcant interactions between the intervenStaff vaccination in the different intervention
tion and any of the other variables in their effect on
clinics ranged from 31.3% to 77.8% (mean, 54.2%)
immunization.
compared with 0.0% to 50.0% in the control clinics
Examination of immunization rates among those
(mean, 26.5%). The difference between the means was
who were not vaccinated in the previous season indihighly signiﬁcant (Welche’s t test, P <.001; CI, 17.2%cated that the rates differed according to the reasons
38.4%). Twelve of the 13 intervention clinics and only
given for not receiving a vaccination in the preinter7 of the 14 control clinics had an increase in staff vacvention questionnaire. An increase in immunization
cination rates compared with the previous year’s rates.
with intervention was apparent when the reasons for
The mean absolute increase in clinic vaccination was
not having previously been vaccinated were a per27.5% in control clinics and 7.6% in intervention clinceived low risk of contracting severe inﬂuenza (7 of 18
ics. This difference of 19.9% was statistically signiﬁcant in intervention clinics and 2 of 21 in control clinics), a
(P = .004; 95% CI, 6.9-32.9%). Intracluster (clinic) corbelief in low efﬁcacy of the vaccine (5 of 11 and 2 of
relations were negative: –.018 in the intervention clinics 14, respectively), or lack of time (6 of 9 and 5 of 13,
and –.015 in the control clinics.
respectively). Rates were not considerably increased
Table 2 shows that all examined subgroups had
when the reasons given for not receiving immunization
Table 1. Baseline Characteristics of Intervention and Control Groups

a

b

c
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Table 2. Influenza Immunization According to Staff Characteristics

Characteristic
Previous season vaccination
Not vaccinated
Vaccinated
Sex
Female
Male
Chronic disease status
No chronic disease
Chronic disease
Profession
Physician
Administration
Nurse
Pharmacist
Age
22-49 y
50-66 y
Immunization desirability
“It is desirable to immunize primary health
clinic staff”a
“It is not desirable to
immunize primary
health clinic staff”
(or “don’t know”)
Immunization risk
“The vaccine cannot
cause influenza”a
“The vaccine can cause
influenza” (or “don’t
know”)
a

Mantel Haenszel

Intervention
Clinics
% (n/n)

Control
Clinics
% (n/n)

Rate
Difference
%

Rate Ratio
(95% CI)

P
Value

38.7 (46/119)
90.9 (40/44)

18.6 (27/145)
58.3 (21/36)

20.1
32.6

2.08 (1.38-3.12)
1.56 (1.16-2.09)

<.001
.001

51.2 (63/123)
57.5 (23/40)

25.2 (36/143)
31.6 (12/38)

26.0
25.9

2.04 (1.46-2.83)
1.82 (1.06-3.12)

<.001
.021

51.5 (68/132)
66.7 (12/18)

22.9 (33/144)
47.1 (8/17)

28.6
19.6

2.25 (1.60-3.17)
1.42 (0.78-2.58)

<.001
.241

66.1 (41/62)
31.7 (13/41)
60.6 (20/33)
44.4 (12/27)

32.2 (19/59)
22.0 (11/50)
25.7 (9/35)
24.3 (9/37)

33.9
9.7
34.9
20.1

2.05 (1.36-3.10)
1.44 (0.72-2.87)
2.36 (1.26-4.41)
1.83 (0.90-3.71)

<.001
.296
.004
.090

43.2 (32/74)
60.7 (54/89)

25.5 (25/98)
27.7 (23/83)

17.7
33.0

1.70 (1.11-2.60)
2.19 (1.49-3.22)

.024
<.001

71.1 (54/76)

42.2 (35/83)

28.9

1.69 (1.26-2.25)

<.001

38.7 (12/31)

5.0 (2/40)

33.7

7.74 (1.87-32.08)

<.001

74.3 (26/35)

36.4 (20/55)

37.9

2.04 (1.37-3.05)

<.001

54.9 (39/71)

25.4 (17/67)

29.5

2.17 (1.36-3.43)

<.001

Rate Ratio
(95% CI)

P
Value

1.82 (1.41-2.36)

<.001

1.98 (1.49-2.62)

<.001

2.08 (1.54-2.80)

<.001

1.94 (1.46-2.57)

<.001

1.96 (1.47-2.60)

<.001

1.99 (1.49-2.65)

<.001

2.11 (1.55-2.87)

<.001

Data from pretrial questionnaire.

were fear that immunization would cause
inﬂuenza (1 of 8 in intervention clinics and
0 of 14 in control clinics), fear of other side
effects (3 of 18 and 3 of 21, respectively), or
a general objection to vaccinations (2 of 11
and 1 of 17, respectively).
We recorded lecture attendance in 4 of
the intervention clinics. The data showed
that 66% of the staff attended the lecture.
Immunization was signiﬁcantly higher
(P = .009) among lecture participants (66%
among participants compared with 30%
among nonparticipants). Lecture attendance
was signiﬁcantly higher among workers
who had been immunized the previous year,
among physicians and nurses, and among
those who believed it desirable to immunize
primary health care workers. There was no
signiﬁcant difference in participation rates
according to reasons given for not previously immunizing.

Table 3. Associations with Influenza Immunization:
Logistic Regression (n = 311)a
Characteristic

Odds Ratio

95% CI

P Value

Intervention clinic

3.51

2.03-6.09

<.001

Immunized previous season

8.11

4.17-15.77

<.001

Male sex

1.23

0.62-2.44

.551

Age (per 1-year increase)

1.00

0.97-1.03

.845

Chronic disease

2.39

1.05-5.43

.038

Physician

2.49

1.09-5.73

.031

Nurse

2.72

1.04-7.13

.041

Administration

1.14

0.48-2.71

.770

3.98

1.67-9.47

.002

1.31

0.59-2.91

.502

Professionb

.026

“Desirable to immunize primary
health clinic staff”c
“Immunization can cause Influenza”
(or “don’t know”)c
CI = confidence interval.

a
Hosmer-Lemeshow goodness-of-fit test showed no significant difference between observed
values and values predicted by the model (P = .223).
b

Indicator contrast, with pharmacists as the reference category.
From a separate logistic regression with these 2 questionnaire variables added to the analysis
(n = 204).
c
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DISCUSSION
Our study, clearly and for the ﬁrst time in primary
care, shows that an intervention program can substantially increase inﬂuenza vaccination among health care
workers.
We did not detect any other differences between
the intervention and control groups that could explain
the doubling of immunization rate in intervention
clinics when compared with control clinics. The true
effect of the program may have been even larger, as it
is probable that some of the educational efforts spread
to the control clinics.
The increase in control staff immunization (19.9%
to 26.5%, rate ratio = 1.33) could be the result of differences between the years, speciﬁcally the result of
a media scare the previous year12 that reduced immunization rates. The intervention staff’s increase in
immunization rate was much larger, however (52.8% vs
27.0% in the previous year, rate ratio = 1.96), and analysis showed that the intervention was highly effective
beyond this temporal effect.
The intervention proved successful both among
staff who had been immunized and those who had not
been immunized the previous season. Among those not
immunized the previous year, however, the intervention appeared not to be effective among staff who previously had an objection to immunization. It was more
effective among those who gave other reasons for not
receiving immunization, mainly belief that there was
insufﬁcient reason to immunize or lack of time.
In addition to the effect of the intervention, regression analysis also found the expected strong association between having received an immunization in the
previous year and present immunization status. Profession (physicians and nurses), chronic disease, and the
belief that it is desirable to immunize primary health
care workers were also associated with higher rates of
immunization. The associations of these characteristics,
independent of the association with the previous year’s
vaccination (which would already include the general
effect of these characteristics on vaccination), may have
resulted from a greater reduction of the effect of the
previous year’s media scare in these groups.12
Previous controlled interventions that proved to be
effective14,16,17 were in hospital settings and consisted
primarily of increasing vaccine availability (vaccine
day or vaccine clinics, where vaccine was offered
freely at the work sites).14,16 The effectiveness of our
campaign is more remarkable in that it was promotional and educational only and was delivered in a
setting where vaccine was already highly available (for
both intervention and control clinics). A vaccine-day
intervention, effective in a hospital setting, would not
be expected to be very beneﬁcial in primary health
ANNALS O F FAMILY MEDICINE
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care clinics where vaccines are regularly and freely
available every day.
Immunization, which was correlated with lecture
attendance (examined in 4 of the clinics), was not
necessarily the effect of the lecture but possibly of
the choice to attend the lecture; participation was signiﬁcantly higher among workers with characteristics
previously found to be associated with higher immunization rates.12 About two-thirds of the intervention
staff attended the lecture, and possibly even fewer
read the educational material sent by e-mail. It is probable that the speciﬁcs of the lecture and educational
material played only a minor part in the success of the
intervention.
Our impression is that the program’s success
resulted from the general effect of raising the immunization issue and recommendation repeatedly and from
different directions: medical literature, a familiar family
physician with expertise, and a local staff member. The
central role of unit vaccination champions is supported
by a recent hospital-based study17 showing their effectiveness in increasing staff vaccination. The success of
our program, compared with the failure in the 1 previous controlled trial that included primary care staff,15
in which the intervention was performed by a visiting
public health nurse, may partly have resulted from
this multifaceted approach. Management not being
involved in the program may have possibly decreased
resistance and increased staff responsiveness.
We have shown the effectiveness of a simple
intervention program in increasing the inﬂuenza vaccination rate in primary health care workers. The
program, though far from achieving full vaccination
coverage, affected an absolute increase in immunization of approximately 20%. It could be easily replicated in other clinics with low immunization rates.
The intervention requires little investment of time
and resources and has already been adopted by the
control clinics for the following inﬂuenza immunization period. To retain the program’s effectiveness in
the clinics where it has already been implemented,
selected local staff members will continue to personally approach their colleagues during the vaccination
period in coming years.
Additional research is recommended to determine
whether intervention programs aimed at increasing
staff inﬂuenza immunization also substantially increase
patient immunization. Such beneﬁt would further support wide implementation of these programs.
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgi/content/full/8/4/293.
Submitted May 24, 2009; submitted, revised, December 20, 2009;
accepted January 15, 2010.
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