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Abstract

Background Influenza vaccination is highly recommended
for nursing home residents. However, it is known that vac-
cination coverage is low in the general population.

Aims We aim to find out whether influenza vaccination
coverage differs for nursing home residents between the
year before and after admission and factors determining the
chance to receive vaccination.

Methods Claims data of the health insurance fund DAK of
at least 65-year-olds were used. The proportion of residents
with influenza vaccination were compared in the year before
and after the admission stratified by several covariates. A
multivariate logistic regression analysis was conducted to
obtain predictors for influenza vaccination after admission.
Results Vaccination coverage was overall higher in the
year after admission (53.0%) than before (38.3%). Differ-
ences in vaccination coverage between most covariates
evened out after admission. Differences remained for region
of residence and number of comorbidities. The strongest
predictor for receiving a vaccination after admission was
the vaccination status before admission (OR 3.5; 95% CI
3.3-3.6) followed by region and number of comorbidities.
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Discussion  Overall, vaccination coverage of nursing home
residents remains lower than recommended. Doctor—patient
contacts whether due to care for comorbidities or as a con-
tinuation of the relation over the time of admission to the
nursing home seem to assure vaccination for residents.
Conclusion Clear and unambiguous evidence of vaccine
safety and efficacy for different subgroups within the same
age group as well as organizational efforts to increase vac-
cination within nursing homes would be recommended.
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Background

Influenza is an infectious disease caused by a family of
viruses with different subtypes. Influenza viruses are highly
contagious and while leading only to mild symptoms in
the majority of the infected, the virus can cause severe ill-
ness with mortality rates depending on the subtype and the
immune status of the host. Influenza viruses can cause sea-
sonal epidemics with varying severity. However, vaccination
against influenza infections is available [1]. Due to antigen
shifts of the virus new vaccines have to be developed and
reassembled annually to meet the expected epidemic situa-
tion of the season. Therefore, vaccination has to be repeated
before the start of each winter season [2].

Vaccination is considered to protect against the infec-
tion with influenza, complications of influenza as pneu-
monia, influenza-like illnesses caused by other viruses
and overall mortality [3]. The World Health Organisation
recommends vaccination coverage of 75% in vulnerable
population groups to reach sufficient herd immunity.
Vaccination is recommended for people with chronic

@ Springer


http://orcid.org/0000-0002-5782-2756
http://orcid.org/0000-0002-5625-649X
http://orcid.org/0000-0002-7572-2011
http://orcid.org/0000-0003-0182-5373
http://crossmark.crossref.org/dialog/?doi=10.1007/s40520-017-0825-5&domain=pdf
https://doi.org/10.1007/s40520-017-0825-5

610

Aging Clin Exp Res (2018) 30:609-616

conditions, pregnant women, health care staff as possible
transmitters and people above the age of 65 years [4]. For
EU member states this vaccination recommendation is set
as a policy target by the European council [5].

In Germany, it is known that vaccination rates are far
from the recommended 75% coverage. Annual vaccina-
tion rates vary regionally and are as low as 50% in some
of the recommended population groups. Vaccination rate
increase with higher age and number of chronic condi-
tions [6]. Vaccination policy is similar throughout the
whole country since the German reunification in 1990.
However, probably due to different professional traditions
in the former socialist eastern part of the country with
its historically mandatory vaccination regime vaccination
rates are still higher than in the western part [7]. Unlike
in other health care systems in Germany vaccination is
carried out exclusively by medical doctors or is within a
practice under doctor’s supervision delegated to physician
assistants. In the community, vaccination of adults is con-
ducted mainly by general practitioners with some other
specialties involved in a smaller proportion [8]. Nursing
home residents are medically treated and vaccinated by
their individual GP leading to different GPs visiting the
same nursing home [9]. Even though the WHO and sub-
sequent national guidelines by the Standing Committee
on Vaccination (STIKO) in Germany give clear recom-
mendations on whom to vaccinate [10], it is known that
doctors decisions to vaccinate are influenced by other
factors as the perceived safety of the vaccination [11].

Living in a nursing home is associated with a worse
health status than in the non-institutionalized population
of the same age group [12]. German vaccination recom-
mendations include nursing home residents, therefore,
as an additional vulnerable population group [10]. Evi-
dence from the US shows in nursing home a reduction of
influenza and pneumonia caused hospital admission after
influenza vaccination [13]. On the contrary, others ques-
tion the overall mortality benefit of the vaccination in the
elderly [14, 15]. Despite the debate of the overall benefit
of the vaccination in the elderly, few studies have exam-
ined whether the vaccination rate differs between nursing
home residents and the non-institutionalized population
of the same age group.

The aim of this study is to find out whether vacci-
nation rates differ among people in the year before and
after admission to a nursing home if the vaccination rate
depends on the level of care, number of conditions, age
and/or sex. Additionally, we want to find out if the known
regional differences in vaccination rates are reproduced
after the admission to the nursing home or if this finding
is restricted to the non-institutionalized population.
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Methods
Database and study population

Claims data of the DAK-Gesundheit, which is one of the
largest German health insurance funds operating nation-
wide with about six million members, were used. This cor-
responds to about 7.5% of the German population. Data for
the years 2011-2014 were used. We included all persons
aged 65 years and older, which were newly admitted to a
nursing home between January 1, 2012, and March 31, 2014.
New admission was defined as a continuous insurance period
of at least 365 days without nursing home placement. To
assure a comparable time at risk, residents had to be insured
at least one day in each of the four quarters after entry. This
also includes persons that died during the last quarter.

Information on the date of nursing home placement
was gathered from the German Long-Term Care Insurance
(““Gesetzliche Pflegeversicherung’’). These data also include
levels of care dependency. During the years of observation,
there were three care levels ranging from considerable need
of care (level I) to most heavily care dependent (level III).
Further information on the German long-term care system,
also describing care levels in detail, can be found in Busse
and Bliimel [16]. German level of care regulations correlate
with finer graded scales of activities of daily living, so a
higher level of care can be viewed as a proxy for a greater
loss of functional autonomy [17]. In principle, all residents
of nursing homes are assigned to a care level on the day of
admission.

We further used data on reimbursement of physicians
working in ambulatory care, including both contacts in their
own practice as well as visits in the corresponding nurs-
ing home. These data include diagnoses according to the
German modification of the International Classification of
Diseases (ICD-10 GM) as well as ambulatory procedural
codes according to the uniform assessment standard (EBM).
In Germany, physicians have to document diagnoses once
per quarter and no specific date of diagnosis is available.

Outcome and independent variables

Our outcome of interest was influenza vaccination identified
by codes of the uniform assessment standard (89004, 89111
and 89112) as done in previous studies [8].

As independent variables we assessed age (65-74, 75-84,
85-94 and 95+ years), sex (males and females), region of
residence (the 16 German federal states), care levels (3 lev-
els) and risk categories (7 diagnosis groups). Care levels
were obtained on the day of nursing home placement and
serve as a proxy for functional status. We used risk catego-
ries targeted for influenza vaccination as defined by Fleming
and Elliot including respiratory disease, circulatory disease,
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diabetes and endocrine disease, disease of the liver, renal
disorders, malignant neoplasms, immune compromise and
others [18]. These diagnoses were assessed during the quar-
ter of nursing home placement in ambulatory care.

Statistical analysis

We compared the proportion of residents with influenza
vaccination during the year before and after nursing home
admission. These analyses were stratified by age, sex, region
of residence, care levels and risk categories using the above-
mentioned categories. McNemar’s test for paired data was
used to study differences between both periods.

To study the relation between influenza vaccination in the
year after nursing home admission and further covariates,
we fitted a multivariate logistic regression model. The fol-
lowing variables were included: age (65-74, 75-84, 85-94,
95+ years); sex (male, female); region of residence (East
Germany, West Germany); level of care dependency (three
categories); influenza vaccination in the years before nurs-
ing home admission (yes, no) and number of risk categories
targeted for influenza vaccination (<1, 2-3, 44). Adjusted
odds ratios (OR) with 95% confidence intervals (95% CI)
were estimated.

The level of significance was 0.05. All statistical analyses
were performed with SAS for Windows version 9.4 (SAS
Institute Inc., Cary, North Carolina).

Results

The study population consisted of 42,068 participants of
whom 77.3% were female and 22.7% male. 89.5% lived in
West Germany and 10.5% in East Germany. Circulatory
diseases were the most common comorbidity, followed by
immune compromise, diabetes, renal disorders, respiratory
diseases, neoplasms and liver disease. 48.8% of the study
population was diagnosed with dementia. In terms of level
of care most participants had the first level of care, followed
by the second with fewest in the most severe third category
(Table 1).

In all analyzed groups, vaccination rates were higher
in the year after admission to the nursing home than
in the year before (overall rate 53.0 vs. 38.3%). Before
admission a clear age gradient emerged with the youngest
group showing a vaccination rate of 28.5%, followed by
the second youngest (38.0%) and third youngest (40.3%)
while the oldest showed with 42.1% the highest rate. After
admission the youngest group showed still the lowest rate
(47.5%) while the age gradient in the other groups van-
ished with more equal rates between them (52.1-54.7%).
Prior to admission, women showed a lower rate (37.4%)
than men (41.2%) while after admission only a one per

Table 1 Characteristics of the study population

Male N (%) Female N (%) AIlN (%)

Age

65-74 1615 (16.9) 3134 (9.6) 4749 (113)

75-84 3807 (39.8) 10,768 (33.1) 14,575 (34.7)

85-94 3890 (40.7) 17,233 (53.0) 21,123 (50.2)

>95 249 (2.6) 1372 (4.2) 1621 (3.9)

Mean age (SD) 82.3(7.4) 84.7 (6.9) 84.2 (7.1)
Region of residence

West Germany 8210 (86.3) 29,250 (90.5) 37,460 (89.5)

East Germany 1299 (13.7) 3087 (9.5) 4386 (10.5)
Comorbidity

Respiratory disease 2142 (22.4) 5919 (18.2) 8061 (19.2)

Circulatory disease 8520 (89.1) 28,626 (88.1) 37,146 (88.3)

Diabetes and endo- 3445 (36.0) 9547 (29.4) 12,992 (30.9)

crine

Liver disease 966 (10.1) 2590 (8.0) 3556 (8.5)

Renal disorders 2384 (24.9) 6056 (18.6) 8440 (20.1)

Malignant neoplasms 1995 (20.9) 4050 (12.5) 6045 (14.4)

Immune compromise 6022 (63.0) 19,710 (60.6) 25,732 (61.2)
Level of care

0/1 5634 (58.9) 22,183 (68.2) 27,817 (66.1)

2 3366 (35.2) 9069 (27.9) 12,435 (29.6)

3 561 (5.9) 1255 (3.9) 1816 (4.3)
All 9561 (22.7) 32,507 (77.3) 42,068 (100)

cent difference remained (52.7 vs. 53.8%). There were
only slight differences in vaccination rates according to
the dementia diagnosis both before and after admission
(before 36.7 and 39.7% and after 54.7 and 51.3% resi-
dents with dementia and without). Vaccination rates were
lower in West Germany both before and after admission
to the nursing home (37.0 vs. 51.8%) than in the east-
ern part of the country (49.1 vs. 62.8%) (Table 2; Fig. 1).
Prior to admission, participants in the highest level of
care group showed a slightly higher vaccination rate than
the other two (40.0 vs. 37.9-38.3%) while after admis-
sion no level of care gradient remained (50.4-53.2%). The
vast majority was vaccinated prior and after admission
to the nursing home by general practitioners (GPs) (97.2
and 98.6%). Significance tests showed for all results very
strong evidence against the null hypothesis of no differ-
ence (p <0.0001) (Table 2).

Participants with renal diseases showed before and after
admission the highest vaccination rates (43.3 and 56.8%)
compared to the other comorbidities. The range between
different comorbidities with immune compromise showing
the lowest vaccination rate (37.3%) evened out after admis-
sion (52.5-55.6%). With increasing number of comorbidities
prior (32.5-44.5%) and after (48.4—-57.1%) admission a clear
gradient evolved (Table 3).
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Table 2 Influenza vaccination in the year before and after admission
at the nursing home

1 year before 1 year after p value (Mc
admission N (%) admission N Nemar test)
(%)
Age
65-74 1355 (28.5) 2257 (47.5)  <0.0001
75-84 5537 (38.0) 7627 (52.3)  <0.0001
85-94 8518 (40.3) 11,551 (54.7)  <0.0001
>95 683 (42.1) 845 (52.1)  <0.0001
Sex
Male 3938 (41.2) 5140 (53.8) <0.0001
Female 12,155 (37.4) 17,140 (52.7)  <0.0001

Region of residence
West Germany 13,846 (37.0) 19,395 (51.8)  <0.0001

East Germany 2154 (49.1) 2754 (62.8) <0.0001
Level of care

0/1 10,659 (38.3) 14,756 (53.1)  <0.0001

2 4707 (37.9) 6609 (53.2) <0.0001

3 727 (40.0) 915 (50.4) <0.0001
All 16,093 (38.3) 22,280 (53.0)  <0.0001

Results of the logistic regression analysis showed the
highest chance to receive an influenza vaccination for nurs-
ing home residents in the year after admission if they were
vaccinated in the year before admission, too (OR 3.45;

..... 2] . 35.1% 49.6%
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95%-CI 3.31-3.60). Residence in East Germany (OR 1.42;
95%-CI 1.32—1.52) and a high number of conditions (>4)
(OR 1.23; 95%-CI 1.15-1.32) were also associated with a
higher chance to be vaccinated (Table 4).

Discussion

People living in nursing homes show higher vaccination
rates than in the year before admission. This finding holds
for all age groups, levels of care, degree of multi-morbidity
and regions in Germany. In this sense vaccination recom-
mendations are shown to have a positive effect on vaccina-
tion practice. However, neither in the overall rate nor in any
of the analyzed subgroups vaccination rates reach the target
of 75% in the nursing home resident population.

The age cut-off towards the young was 65 years in this
study. Therefore, for all participants vaccination is recom-
mended independent of any other additional risk factor for
complicated influenza. Reasons for the low vaccination rate
might be the non-mandatory vaccination policy in Germany,
doctors and patients characteristics as well as features of the
nursing homes. One important reason for the reluctance of
doctors to vaccinate lies in the perceived risks and benefits
of the vaccination, which has been shown in studies from
France [19], the Netherlands [20] and Germany [11]. In our
study, the clear age gradient before admission—the older

Legend {
[ ] <484 ( \
[ l485-533
[ 53.4-57.3
[ 57.4-50.7
B >=59.8

Fig. 1 Influenza vaccination coverage in the year before (left) and after (right) nursing home admission
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Table 3 Influence of comorbidity (classified in accordance with
Flemming et al.) in the quarter of nursing home admission on influ-
enza vaccinating admission

Comorbidity 1 year before 1 year after p value (Mc
admission N admission N Nemar test)
(%) (%)
Conditions
Respiratory disease 3415 (42.4) 4438 (55.1) <0.0001

Circulatory disease 14,784 (39.8) 20,016 (53.9) <0.0001

Diabetes and endo- 5528 (42.6) 7222 (55.6) <0.0001
crine

Liver disease 1456 (40.9) 1878 (52.8) <0.0001

Renal disorders 3653 (43.3) 4795 (56.8) <0.0001

Malignant neo- 2478 (41.0) 3176 (52.5) <0.0001
plasms

Immune compro- 9609 (37.3) 13,905 (54.0) <0.0001
mise

Number of conditions

<1 2805 (32.5) 4178 (48.4) <0.0001

2-3 10,161 (38.5) 14,093 (53.4) <0.0001

>4 3127 (44.5) 4009 (57.1) <0.0001

Table 4 Predictors of an influenza vaccination in the year after
admission

Parameter Reference Odds ratio (95% CI)

Vaccination in the year before admission

>1 vaccination No vaccination 3.45 (3.31-3.60)

Region of residence

East Germany West Germany 1.42 (1.32-1.52)
Number of conditions

2-3 <1 1.14 (1.09-1.20)

>4 <1 1.23 (1.15-1.32)
Level of care

0/1 3 1.14 (1.04-1.27)

2 3 1.15 (1.04-1.27)
Age (years)

75-84 65-74 years 1.09 (1.02-1.17)

85-94 65-74 years 1.21 (1.13-1.29)

>95 65-74 years 1.08 (0.95-1.21)
Sex

Female Male 1.02 (0.97-1.07)

the higher the vaccination rate—re-emerged as already had
been shown in other studies in Germany [21]. Interestingly
this age gradient—except for the youngest age group show-
ing a lower rate—disappeared after admission. This might
be due to the resident status per se associated with the addi-
tional German vaccination recommendation by the STIKO
and possibly the perceived vulnerability of the patients by
the GPs due to the fact that nursing home residents tend to

have a worse general health status [22]. However, the level of
care showed before admission only a weak association with
vaccination rates and after admission no association. Again,
it might be more due to the fact a level of care is assigned
to a patient at all that indicates a vulnerability than the level
of care itself. Before admission men showed a higher vac-
cination rate while after admission the rates almost evened
out. Since men do have a lower life expectancy and a worse
health status than women in the older age groups in Ger-
many [23], higher vaccination rates might reflect the vulner-
ability as perceived by GPs while after institutionalization
no difference in perception might remain.

Different types of comorbidities showed after admission
to the nursing home an alignment of vaccination rates. The
exception with the highest rates before and after admission
being renal diseases. Renal insufficiency requires monitor-
ing of the patient by the GP and early specialist consulta-
tion. Renal insufficiency proves to be a problem in nursing
homes for medication and other types of medical care [12].

It is known that the frequency of GP—patient contacts
correlates with the vaccination rate among the elderly [24]
and the most important influence on the chance to receive
vaccination among elderly patients being the treating phy-
sician [25]. However, there are various reasons not to vac-
cinate on the physicians’ side. GPs tend to recommend
vaccination more often than specialists in the US [26] and
in Germany [21]. In pandemic situations, German GPs
increase their vaccination efforts and serve as coordina-
tors of vaccination programmes [27] which indicates that
to those who show vaccination hesitancy, pandemic situ-
ations are considered differently to seasonal influenza. In
France vaccine hesitancy among GPs is relatively com-
mon with 16-43% of GPs never recommend a vaccination
to their patients. Vaccine recommendations depended on
the perceived risks and benefits of the vaccine, trust in
information sources and doubts in vaccine utility [19].
However, in a pandemic situation French GPs partici-
pated actively in vaccination programmes [28] and GPs
who do not vaccinate in a non-pandemic situation might
reconsider if the severity of the problem is perceived dif-
ferently. Home visits of nursing home residents are viewed
by German GPs as a core activity albeit emotionally dis-
tressing [29]. The number of chronic conditions is posi-
tively associated with the frequency of home visits by a
GP while despite an aging population the overall number
of home visits decreases [30]. A possible reason not to
vaccinate elderly people in Germany might be that the rec-
ommendation is not a high priority in comparison to other
tasks by GPs [31]. Since in nursing homes vaccination is
almost entirely conducted by GPs, the strong association
with vaccination in the year prior to admission indicates
that continuation of care by GPs to be highly beneficial to
ensure vaccination of nursing home residents.
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On the patient side, acceptance of vaccination does not
rely on a single argument [32], but the recommendation of
the GP serves as the strongest influence [33]. In Germany,
barriers against the vaccination were the fear of side effects
and the perceived necessity of the vaccination all of which
were lower in higher socioeconomic groups [34]. Addition-
ally, patients choosing not to be vaccinated tend to have
lesser knowledge about the causes of influenza illnesses and
physicians’ recommendations increase vaccination cover-
age [35]. Social inequalities in vaccination could be shown
with international data [36] and in Germany as well [7]. It
is unclear and cannot be answered with data from this study
whether there are socioeconomic inequalities in the vaccina-
tion rate of the nursing home population and how actively
residents of nursing homes participate in the decision to
be vaccinated. Belgian data suggest influenza vaccination
unlike other health care domains not to be associated with
socioeconomic disparities [37].

Level of care was not associated with differentials in
vaccination rates. A higher level of care corresponds with
a lower degree of control and functional autonomy by the
patient. Similarly, patients with a dementia diagnosis did
not show relevant lower vaccination rates before and higher
rates after admission to the nursing home. In US nursing
homes residents with dementia had lesser use of medical
services and a lower frequency of home visits than resi-
dents without [38]. In Germany, nursing home residents with
dementia face a higher risk of not be adequately cared for
by medical specialists [39]. Despite some evidence for a
less good medical care of nursing home residents in gen-
eral our data suggests the decision on influenza vaccination
depend to a lesser degree on the patients’ cognitive ability or
autonomy to decide. These findings are in line with French
data showing only a slightly lower vaccination rate among
elderly patients with a dementia diagnosis than without [40].
Results from the UK have shown differences in vaccination
rates depending on dementia to rather be a problem in the
community setting than in nursing homes [41]. According
to our data, this does not seem to be an additional problem
to the generally low rates in the community in Germany in
the case of influenza vaccination.

The ongoing debate about effectiveness of influenza
vaccine in the elderly [42] possibly spurred by a Cochrane
meta-analysis that found no convincing evidence of the effi-
cacy and effectiveness of the vaccination in the population
above 65 years of age with the bulk of evidence being of
low quality [43] might add to the uncertainty to vaccinate
nursing home residents. While newer tetravalent vaccines
are claimed to be more effective in the elderly [44] Japa-
nese data show GPs to be still influenced by safety con-
cerns [45]. Therefore, to increase vaccination rates, clear
and non-ambiguous evidence about vaccine efficiency and
safety would be recommended.
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In East Germany, higher vaccination rates in the general
public than in West Germany [46] could be reproduced in
our study and were continued on a higher level within nurs-
ing homes. This regional divide of vaccination practice is
thought to be the result of mandatory vaccination regimes of
the former German Democratic Republic. Further research
has to show whether younger generations of GPs are still
influenced by these traditions and how higher rates in nurs-
ing homes are to be explained.

The results of our analysis support the assumption that for
many GPs the decision to conduct an influenza vaccination
is not taken solely on the basis of the biological age of a
patient. The German College of GPs and Family Physicians
calls for an individualized approach in the non-institution-
alized elderly population with a consideration of the physi-
cal fitness, personal preferences and comorbidities of the
patient, while giving a clear recommendation to vaccinate
the nursing home population [47]. In Germany, campaigns
of the Federal Centre for Health Education to vaccinate nurs-
ing home staff are receiving little attention with a low vac-
cination uptake [48]. From the organizational point of view
only a minority of German nursing homes are conducting
organized efforts to vaccinate resulting in a need for further
health education of the staff and residents [49]. These find-
ings reinforce the need for improved organized vaccination
efforts in nursing homes for both residents and staff. How-
ever, data from US suggests awareness-raising campaigns
in the public are not sufficient to increase vaccination rates
in nursing homes [50]. Specially organized programmes in
the Netherlands involving nursing home management and
staff as well as physicians and giving clear recommendations
on how to assure vaccination for all residents in an institu-
tion [51] point at the importance of tailored programmes
to ensure vaccination of this vulnerable population group.

Limitations

Data for this analysis stem from only one albeit large health
insurance fund. The data are, therefore, not representative
for the general population. Furthermore, the socioeconomic
composition of the insurant population of the health insur-
ance fund may differ from other funds. Possible differences
of the socioeconomic composition might yield some dif-
ferent result about the magnitude of the findings but it is
unlikely to come to fundamentally different results with data
from another health insurance fund. Health insurance funds
can encourage their insured to receive vaccination but the
ultimate decision lies in the doctor—patient interaction. Since
the data are derived from doctors’ settlement data, reliability
can be considered high since no recall bias occurred.

The study population consisted of a larger percentage
of females than males. This might be due to higher life
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expectancy of females leading to larger representation
in older age groups and the formerly female-dominated
white collar employee orientation of the sickness fund.
However, vaccination rates after admission differed only
slightly between the genders.

Our data offered neither characteristics of the nursing
homes nor of the doctors who conducted the vaccination.
Further conclusions about the reasons for comparing to the
national target low vaccination rate among nursing home
residents remain, therefore, speculative.

The 1-year difference might not capture longer time
trends. It might be equally possible that resident vaccina-
tion rates increase with length of stay or being a one-time-
only increase with the tendency of decline with time.

Conclusion

In Germany, vaccination rates are higher after admission
to a nursing home than for the same person group in the
year before. However, in no subgroup the recommended
vaccination rate of 75% is reached. Reasons for these find-
ings might be uncertainty about efficacy and safety of the
vaccination along with a general low priority on the doc-
tor side, perceived vulnerability and little knowledge of
the usefulness of the vaccination on the patient side and
the absence of organized vaccination programmes in nurs-
ing homes. Higher vaccination rates in East Germany and
increasing rates with the number of comorbidities indi-
cate that traditions in professional culture and frequency
of doctor patient contacts are beneficial for vaccination
rates. These reasons might offer a lever to increase the vac-
cination rate in this vulnerable population group. Tailored
recommendations according to the functional status rather
than the biological age of the patient and organized cam-
paigns involving both nursing home staff and GPs might
increase vaccination efforts of GPs.
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