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OBJECTIVES: To assess whether nursing homes (NHs)
made organizational improvements to increase influenza
vaccination rates in healthcare workers (HCWs) and to
quantify the beliefs of NH administrators on the arguments
used in favor of implementation of mandatory influenza
vaccination of HCWs.

DESIGN: Anonymous questionnaire study.

SETTING: Dutch NHs.

PARTICIPANTS: Dutch NH administrators.

MEASUREMENTS: Influenza vaccination rates in NH
residents and NH HCWs, organizational aspects of influ-
enza vaccination of HCWs, and agreement of respondents
with arguments in favor of implementation of mandatory
influenza vaccination in HCWs.

RESULTS: Of the 310 distributed questionnaires, 185
were returned (response rate 59.7%). The average vacci-
nation rate in NH HCWs was 18.8% and in NH residents
was 91.6%. In all, 126 (68.1%) NHs had a written policy,
161 (87.0%) actively requested that their employees be
immunized, and 161 (87.0%) offered information to
HCWs in any way. Despite the fact that the majority of
NH administrators (469%) agreed with all arguments in
favor of implementation of mandatory influenza vaccina-
tion, only a minority (24.3%) agreed that mandatory vac-
cination should be implemented if voluntary vaccination
fails to reach sufficient vaccination rates.

CONCLUSION: Despite the low vaccination rate of NH
HCWs, most NH administrators did not support mandatory
influenza vaccination of NH HCWs. J Am Geriatr Soc
57:2253–2256, 2009.
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Studies have demonstrated that influenza vaccination of
healthcare workers (HCWs) reduces mortality and mor-

bidity in nursing home (NH) residents.1–3 In addition, it
reduces the medical and non-healthcare costs related to in-
fluenza outbreaks and influenza-associated absenteeism of
NH HCWs.4,5 The Dutch association of NH physicians
published a guideline in 2004 in which it recommended that
all HCWs in NHs be immunized against influenza, followed
by a national recommendation by the Health Council of the
Netherlands in 2007.6,7 Despite these official recommen-
dations and the efforts of institutions to increase vaccina-
tion rates, vaccination rates in HCWs remain low, less than
25% in Europe.8,9

Persistently low vaccination rates in HCWs have led to
debate between international scientists on implementing
mandatory influenza vaccination. Those who favor man-
datory vaccination cite the professional responsibility of
HCWs not to do harm and their duty to support the col-
lective efforts of the institution at which they work, which
justifies some infringement of their personal autonomy.10–12

Before the 2008/09 influenza season, a questionnaire
study was conducted following a previous study.13 It was
hypothesized that NHs made organizational improvements
to increase influenza vaccination rates in HCWs. In addi-
tion, the extent to which NH administrators agree with the
arguments in favor of mandatory influenza vaccination for
NH HCWs was quantified.

METHODS

Participants and Methods

In October 2005, a questionnaire was sent to the admin-
istrators of all Dutch NHs (N 5 335).13 The following items
were assessed: influenza vaccination rates in NH residents
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and NH HCWs in the preceding season (2004/05 season),
whether the institution had a written policy on influenza
vaccination for HCWs, what the current offering policy was
(active request, employee initiative, or none), and whether
HCWs were offered information on influenza vaccination.
In October and November 2008, similar questions were
asked, supplemented with items concerning arguments used
in the literature for implementation of mandatory influenza
vaccination in NH HCWs.10 This self-administered, 11-
item anonymous questionnaire was sent to the administra-
tors of all Dutch NHs (N 5 310). The total number of NHs
was less than in 2005 because of closing and merging of 25
NHs. Reminders were sent after 2 and 4 weeks.

Items concerning implementation of mandatory influ-
enza vaccination were that influenza vaccination of NH
HCWs is effective in reducing mortality and morbidity of
NH residents, influenza vaccination of NH HCWs is effec-
tive in reducing the costs related to influenza, NH HCWs
have a special responsibility in preventing influenza trans-
mission to NH residents, administrators have a moral re-
sponsibility to implement voluntary influenza vaccination
of NH HCWs, and mandatory influenza vaccination of NH
HCWs should be implemented if voluntary vaccination fails
to reach a sufficient vaccination rate. Respondents were
asked to state to which extent they agreed or disagreed with
these propositions on a 5-point Likert scale ranging from
strongly agree to strongly disagree. Finally respondents
were asked whether they had any supplementary com-
ments. For the English translation of the questionnaire see
Appendix 1.

Statistical Analysis

Data were analyzed using SPSS for windows (version 14.0,
SPSS, Inc., Chicago, IL). The question on the current offer-
ing policy was dichotomized as active request versus em-
ployee initiative or none. The question on information
offered to NH HCWs was dichotomized as any form of
information versus no information offered. Questions on
the 5-point Likert scale were used to compare respondents
who strongly agreed or agreed with those who were uncer-
tain (did not agree or did not disagree), disagreed, or
strongly disagreed. Descriptive statistics such as interquar-
tile range were used to relate the vaccination rate in NH
HCWs to other variables. To determine which factors were
associated with influenza vaccination rate, univariate asso-
ciations were assessed. Mean differences and their 95%
confidence intervals (CIs) were reported as measures of as-
sociations.

RESULTS

Study Population

Of 310 distributed questionnaires, 185 were returned (re-
sponse rate of 59.7%). The average vaccination rate in NH
HCWs was 18.8% (95% CI 5 16.5–21.1%, range 0–80%,
median value 15%, interquartile range 5 10–25%) and
91.6% in NH residents (95% CI 5 89.7–93.5%).

Organizational Factors

In all, 161 (87.0%) NHs actively requested that their em-
ployees be immunized, 161 (87.0%) offered information to

HCWs in any way, and 126 (68.1%) had a written policy.
Actively requesting NH that HCWs be immunized and in-
forming NH HCWs about influenza vaccination were as-
sociated with significantly higher mean vaccination rates in
NH HCWs (Table 2). NHs with HCW vaccination rates in
the first quartile (o10%) had lower percentages of having a
written policy than those in the second to fourth quartile
(percentages were 58.6%, 75.0%, 75.5%, and 72.2% for
NH HCW vaccination rate quartiles 1, 2, 3, and 4, respec-
tively). These NHs also had the lowest percentages of
actively requesting that HCWs be immunized (74.6%,
97.1%, 95.5%, and 92.1%) and offering information to
HCWs in any way (74.6%, 97.1%, 95.5%, and 92.1%).

NH Administrator Beliefs

The majority (469%) of NH administrators agreed with
the first four statements described above (Table 1), although
only 24.3% of NH administrators agreed with the state-
ment that mandatory influenza vaccination of NH HCWs
should be implemented if voluntary vaccination programs
failed to reach a sufficient vaccination rate. NHs in which
the administrators agreed with the following statements
had a significantly higher mean vaccination rate of NH
HCWs: Influenza vaccination is effective in reducing the
costs related to influenza. NH HCWs have a special re-
sponsibility in preventing influenza transmission to NH
residents. Administrators have a moral responsibility to
implement voluntary influenza vaccination of NH HCWs
(Table 2). In addition, some comments against the imple-
mentation of mandatory vaccination were encountered.
The arguments used were the infringement of autonomy of
NH HCWs and religious backgrounds. There were also
comments of respondents who stopped offering NH HCWs
voluntary influenza vaccination, because it did not result in
a relevant increase in vaccination rates. One of the respon-

Table 1. Agreement of Nursing Home (NH) Administra-
tors with Statements Concerning Influenza Vaccination of
NH Healthcare Workers (HCWs) (N 5 185)

Statement

NH Administrators Who

Agreed or Strongly Agreed,

n (%)

Influenza vaccination of NH HCWs is
effective in reducing mortality and morbidity
of the NH residents.

153 (82.7)

Influenza vaccination of NH HCWs is
effective in reducing the costs related to
influenza.

128 (69.2)

NH HCWs have a special responsibility in
preventing influenza transmission to NH
residents.

160 (86.5)

The administrators have a moral
responsibility to implement voluntary
influenza vaccination of NH HCWs.

154 (83.2)

Mandatory influenza vaccination of NH
HCWs should be implemented if voluntary
vaccination fails to reach a sufficient
vaccination rate.

45 (24.3)
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dents stated that programs to stimulate increase of vacci-
nation rates in NH HCWs were a waste of time.

DISCUSSION

Influenza vaccination rates in NH HCWs increased only
slightly despite organizational improvements and increas-
ing awareness of institutions of the need for influenza vac-
cination. Most NHs agreed with all arguments in favor of
implementation of mandatory influenza vaccination, but
most NHs were against mandatory vaccination if voluntary
programs failed to reach a sufficient vaccination rate. This
is the first study to quantify to what extent NH adminis-
trators agreed with the arguments in favor of implementa-
tion of mandatory influenza vaccination.

Some potential limitations of the study need to be ad-
dressed. The response rate of 59.7% was reasonable and
comparable with that in previous studies,13–15 but it was an
anonymous questionnaire study, and responders could not
be compared with all Dutch NHs. Therefore, response bias
cannot be excluded, and overestimation of the vaccination
rate in NH HCWs and underestimation of the organizational
improvements and agreement with the arguments in this
study is possible.14,16,17 Nevertheless, similar vaccination
rates were found in NH residents as in previous studies.13,15

Influenza vaccination rates in NH HCWs were higher
than in a previous study performed in 2005 (19% vs 10%).
Furthermore a higher percentage was observed to have a
written policy (68% vs 45%) actively requesting that NH
HCWs be immunized (87% vs 72%) and informing NH
HCWs in any way (87% vs 74%).13 It is likely that these
organizational improvements contributed to the absolute
increase of 9% in influenza vaccination rates in NH HCWs.
Actively requesting that NH HCWs be immunized and in-
forming NH HCWs about influenza vaccination were also
associated with significantly higher mean vaccination rates
in NH HCWs (Table 2). Comparable associations were
found in a previous study.13 It was also found that the NHs
in the second through fourth quartiles of NH HCW vac-
cination rates had steady high percentages in actively re-

questing that HCWs be immunized and in offering
information to HCWs in any way. Above this threshold,
standard measures seem to be ineffective in further increas-
ing the vaccination rate of NH HCWs.

The question remains as to when influenza vaccine rates
in NH HCWs can be considered high enough. A previously
performed mathematical modeling study indicated that a
threshold for herd immunity does not exist.18 Therefore,
vaccination of additional NH HCWs protects an additional
fraction of NH residents (number needed to vaccinate to
prevent 1 infection 5 7). So the influenza vaccination rate of
NH HCWs and the increase of it found in this study are of
some value but should be improved further. Most studies that
have evaluated the effectiveness of promotional campaigns in
HCWs were of limited quality, and results varied.4 If future
studies prove that voluntary programs are ineffective at in-
creasing the influenza vaccination rate in NH HCWs, im-
plementation of mandatory influenza vaccination might be
an option,10 but a great majority of respondents did not agree
with the statement that mandatory influenza vaccination of
NH HCWs should be implemented if voluntary vaccination
failed to reach a sufficient vaccination rate (Table 1).

NH administrators supported the arguments in favor of
implementing mandatory vaccination, but they did not
support implementing this measure. It might be that they
find the arguments against implementation of mandatory
vaccination, such as the autonomy of NH HCWs, more
important than all arguments in favor of implementing
mandatory vaccination.
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Table 2. Effects of Policy Determinants and Beliefs on Mean Influenza Vaccination Rates in Nursing Home (NH)
Healthcare workers (HCWs) (N 5 185)

HCWs vaccinated n (%)

Mean Difference

(95% Confidence Interval)Factors Yes No
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Offering information to NH HCWs in any way 161 (19.9) 23 (10.7) 9.2 (2.2–16.2)

Having a written policy 126 (19.5) 56 (16.5) 2.9 (� 2.0–7.9)

Agreement with the statement that influenza vaccination of NH HCWs is
effective in reducing mortality and morbidity of the NH residents

153 (19.3) 32 (16.4) 2.8 (� 3.3–9.0)

Agreement with the statement that influenza vaccination of NH HCWs is
effective in reducing the costs related to influenza

128 (20.6) 57 (14.7) 5.9 (1.0–10.8)

Agreement with the statement that NH HCWs have a special responsibility
in preventing influenza transmission to NH residents

160 (20.3) 25 (8.2) 12.1 (8.1–16.1)

Agreement with the statement that the administrators have a moral
responsibility to implement voluntary influenza vaccination of NH HCWs

154 (20.0) 29 (11.4) 8.6 (2.2–15.1)

Agreement with the statement that mandatory influenza vaccination of
NH HCWs should be implemented if voluntary vaccination fails to reach a
sufficient vaccination rate

45 (22.3) 133 (17.5) 4.8 (� 0.6–10.1)
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Appendix 1. English Translation of the Questionnaire

1. What percentage of the residents in
your nursing home was vaccinated
against influenza last year (autumn
2007)?

%

2. What percentage of HCWs (health
care workers) in your nursing home was
vaccinated against influenza last year
(autumn 2007)?

%

3. Does your nursing home currently
have a written policy on influenza
vaccination HCWs?

Yes/No

(Continued )

Appendix 1. (Contd.)

4. What is the current policy on offering influenza vaccination to HCWs in your
nursing home?

& We actively request that HCWs
get vaccinated against influenza.

& HCWs can only get vaccinated on
their own initiative.

& We do not offer influenza
vaccination to the HCWs.

5. How are HCWs currently informed about influenza vaccination? (more than one
answer allowed)

& By personal written information
(e.g. invitation letters, leaflets)

& By collective written information
(e.g. posters)

& By group oral information (e.g.
information meeting)

& Other, namely . . .

6. Do the administrators of your nursing home agree with the statement that
influenza vaccination of HCWs is effective in reducing mortality and morbidity of
the residents?

& Strongly agree

& Agree

& Do not agree/Do not disagree

& Disagree

& Strongly disagree

7. Do the administrators of your nursing home agree with the statement that
influenza vaccination of HCWs is effective in reducing the costs related to
influenza?

& Strongly agree
& Agree
& Do not agree/Do not disagree
& Disagree
& Strongly disagree

8. Do the administrators of your nursing home agree with the statement that HCWs
have a special responsibility in preventing influenza transmission to residents?

& Strongly agree

& Agree

& Do not agree/Do not disagree

& Disagree

& Strongly disagree

9. Do the administrators of your nursing home agree with the statement
that they have a moral responsibility to implement voluntary influenza vaccination
of HCWs?

& Strongly agree
& Agree
& Do not agree/Do not disagree
& Disagree
& Strongly disagree

10. Do the administrators of your nursing home agree with the statement
that mandatory influenza vaccination of HCWs should be implemented
if voluntary vaccination fails to reach a sufficient vaccination rate?

& Strongly agree

& Agree

& Do not agree/Do not disagree

& Disagree

& Strongly disagree

11. Do you have any supplementary comments?:
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