Johannes F. Hallauer, Nils Neuschaefer-Rube

Original article | Originalartikel

Charité Universitdtsmedizin Berlin, Charité Campus Mitte, Gesundheitssystemforschung

Berlin, Germany

I Influenza vaccination of hospital staff in Germany: a five-year survey
on vaccination coverage and policies: identified deficits in influenza
immunisation campaigns for hospital employees

Submitted: 4 July 2003
Accepted: 6 May 2004

Summary

Objectives: Influenza vaccination of hospital staff is recom-
mended by STIKO, the German committee for vaccination. A
survey was conducted to assess compliance with this recom-
mendation. The occupational health services of 25 hospitals
participated in a survey and provided data by questionnaire on
influenza vaccination and on hospital policies to promote cov-
erage of employees.

Methods: Vaccination activities were monitored by occupa-
tional health services (OHS) for five consecutive years from
1997 to 2002. The hospital sample covered a total of 17089
beds (3.23 % of the hospital capacity in Germany) and a total
number of 41969 employees (4.39 % of hospital staff).
Results: The proportion of hospitals actively offering in-
fluenza vaccination increased from 48 % in 1997/98 to 92 % in
2001/02. Vaccination coverage of all staff in 1997 was only
3.3% and reached 8.4% in 2001/02. Coverage of vaccinating
hospitals increased from 5.0 % to 10.4 %. Poster campaigns and
managing board commitment had significant impact.
Conclusions: Considerable progress has been made to involve
more hospitals and to increase coverage for vaccination of hos-
pital employees. Nevertheless, coverage levels remain unac-
ceptably low. Recommendations are ignored extensively.

Keywords: Influenza vaccination - Hospital staff - Vaccination cover-
age - Occupational health services - Germany - STIKO recommendation.

For many years, both the Robert Koch Institute (RKI)
and the Advisory Committee on Immunization Practices
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(ACIP) of the Centers for Disease Control and Prevention
(CDC) have emphasized the special need for medical per-
sonnel to be vaccinated against influenza (Robert Koch In-
stitut 2001; Bridges et al. 2002). Both authorities demand that
this group should be among the first to be vaccinated in case
of shortage of vaccine (Advisory Committee on Immuniza-
tion Practices 2001; Fock 2001). Among the many reasons for
this recommendation, the reduction of patients’ mortality —
as shown in studies, conducted in long-term care hospitals
(Potter et al. 1997; Carman 2000) —should be regarded as suf-
ficient incentive for high vaccination coverage of hospital
staff. Potter et al. (1997) found a reduction in total patient
mortality in long-time care hospitals for the elderly from
17% (with approximately less than 3 % of the staff being vac-
cinated) to 10% (with 61% of the staff being vaccinated be-
fore the season). It is also interesting to note that, in the same
study, vaccination of the elderly patients themselves was not
found to have a significant effect on their mortality. The
study by Carman et al. (2000) had similar results: Patient
mortality in institutions with no vaccination policy for per-
sonnel was 22.4% (although 4.8% of them had been vacci-
nated outside and 33% of the patients were vaccinated),
while the vaccinated group only showed 13.6 % (with 50.9 %
of the personnel and 48 % of the patients vaccinated).

Other important reasons for influenza vaccination of medical
personnel are the demand to secure a functional healthcare
system, particularly in times of an influenza pandemic and
the individual protection of the health care workers and their
families. The emergence of severe acute respiratory syn-
drome (SARS) in 2003, might contribute to this considera-
tion. Both diseases seem to have similar modes of transmis-
sion. Evaluations of the worldwide SARS outbreak showed,
that health care workers were among the most affected. Lee
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etal. (2003) reported that out of 138 SARS patients in an out-
break in Hong Kong 69 were health care workers (50 % ) and
16 medical students (11 % ). The same study showed in spite
of precaution measures the occurrence of tertiary cases
among family members of health care workers. Booth et al.
(2003) showed similar figures of 73 health care workers
among 144 SARS patients (51 %) in an outbreak in the area
of Toronto. Health care workers clearly face a higher risk of
acquired respiratory infections like influenza and SARS.
The cost-effectiveness of influenza vaccination of healthy
working adults mainly as a result of the high costs of working
time lost through influenza has been well documented and
reviewed (Postma et al. 2002).

Taking all these advantages into consideration, it should be
expected that most of the hospital workers are vaccinated.
But what is the actual situation? When this survey was
started, only very little data on influenza vaccination cover-
age for medical personnel in Germany were available. We
therefore conducted a survey to obtain data on influenza-
vaccination-coverage in German hospitals.

Methods

The survey was conducted as a questionnaire-based study on
influenza vaccination in German hospitals for acute care in
the period of five consecutive winter seasons from 1997/98 to
2001/02. The participants were recruited from two occupa-
tional medicine training courses, which took place in July
and September 2000 in Dresden and Munich. The recruit-
ment of the hospitals by inviting attendees of training cour-
ses to participate in the survey, was preferred, as recruitment
of representative hospital samples by mail usually result in
very poor response rates. The training courses included 58
physicians in charge of occupational health of hospitals who
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received a detailed questionnaire in September 2000. The
questionnaire asked for information about the hospital and
its staff, the number of employees vaccinated against influ-
enza during the seasons 1997/98, 1998/99 and 1999/2000 by
the hospital’s Occupational Health Services (OHS), strate-
gies to vaccinate the employees, and media application to in-
form them about the vaccination offered and the advantages
of it.

In June 2002 the OHS doctors, who had returned the ques-
tionnaire, were contacted again and asked for the number of
employees vaccinated in the two subsequent seasons,
2000/01 and 2001/02, and if the number of employees had
changed significantly since 2000.

Results

Sample size

25 of 58 (43.1 % ) questionnaires were returned. The respond-
ing sample covered 1.24 % of all German hospitals in 1999 as
given in Gerste et al. (2002). Hospital size among those ex-
amined ranged from 205 to 1971 beds, with a mean of 703
and a median of 558. The hospital sample enclosed a total of
17089 beds, which corresponds to 3.23 % of the bed capacity
of German hospitals in 1999 as reported by Gerste et al.
(2002). The hospitals were divided into three groups, accord-
ing to their size, resulting in eight major hospitals (with more
than 800 beds), nine medium-sized hospitals (with 400 to 799
beds) and eight small hospitals (with less than 400 beds) (see
Fig. 1).

The number of hospital employees in 1999 ranged between
375 and 6380 (mean: 1679; median: 1250). Altogether, the
sample covered 41969 employees, corresponding to 4.39 %
of all employees in German acute care hospitals in 1999 as

Figure 1 Distribution of hospital size by

number of beds
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shown by Gerste et al. (2002). Geographical distribution
showed representative participation of hospitals from the
former East (5) and West (20) Germany.

Vaccination policy

Of the 25 hospitals participating, 12 were already offering
free influenza vaccinations to their employees in 1997/98. In
1999/2000 another four started such a policy and in 2000/01
a further six followed. Of the remaining three, another has
started offering vaccinations in the season 2002/03 whereas
only two were not providing vaccinations to their personnel.
All hospitals offering vaccination did so during working
hours of the employees, mostly at the site of the OHS, while
in three cases, even on the wards.

Half of the eight major hospitals already had a vaccination-
policy in 1997/98 and since 2000/01 all eight of them have of-
fered vaccination. Of the medium-sized ones, three out of
nine offered it in 1997/98, two more started in 1999/2000 and
another three in 2000/01. One has still not implemented a
vaccination program. Five of the eight small hospitals offe-
red vaccination in 1997/98, one more started 1999/2000 and
another one was about to start in the season 2002/03.

Of the five institutions in the former East Germany, only two
vaccinated their staff in 1997/98. One more started in the
2000/01-season and one of the remaining two has started
vaccination in the season 2002/03. In the former West Ger-
many, half of the 20 hospitals vaccinated their workforce in
1997/98. During the 1999/2000 season, another four, and one
season later five others, joined the vaccination group. Figure
2 shows the increase in hospitals providing vaccinations
from 48 % in 1997 to 92 % in 2002.
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Vaccination coverage

While the total number of people employed by the 25 hos-
pitals changed only slightly from 41969 in 1999 to 42233 in
2002, the number of people vaccinated annually by the
OHS more than doubled. Administered vaccinations rose
from 1 380 in 1997/98 to 3535 in the past season. This indi-
cates an increase of coverage from 3.3% to 8.4% (see Fig.
3). The subgroup of hospitals which were already vaccinat-
ing in 1997/98 at that time gave 1334 vaccinations to their
24993 employees, which corresponds to a coverage of
53%. In 2001/02 the same hospitals vaccinated 2521
(10.6%) of their 23809 employees. Because the major hos-
pitals vaccinated proportionally more employees in this
subgroup than the small ones, the average of the mean cov-
erage rates are a little lower: 5.0% in 1997/98 and 9.4 % in
2001/02. Not only the number of vaccinating hospitals in-
creased during the survey period, but the average vaccina-
tion-coverage of the growing number of vaccinating hospi-
tals also increased: 5.0 % in 1997/98; 6.6 % in 1998/99; 8.4 %
in 1999/2000; 10.1% in 2000/01 and 10.4 % in 2001/02. The
growth in coverage rates is summarized in Table 1. Hospi-
tals did not monitor and provide individual data like job ca-
tegories of vaccinated staff. Therefore the coverage rate has
been established for hospital staff in general.

Factors influencing the vaccination rate

Hospital size had no significant impact on the vaccination po-
licy, nor did the duration of the vaccination policy. Newcomers
usually achieved average values in their first season. The best
coverage result was reached with 21.2 % of the employees vac-
cinated by a hospital in its first year of influenza vaccination!

92%
88% 88%

/_F_.._ﬂ_

s

Figure 2 Increase of percentage of vaccinat- 100%

ing hospitals during the five-year survey

period 290%
80%
70%
60%

48%

e
48% /

40%

50% r r

30%

20%

Percentage of vaccinating hospitals

10%

0%
1997/8

Soz.- Praventivmed. 50 (2005) 38-44
© Birkhéuser Verlag, Basel, 2005

1998/9 1999/2000 200011 2001/2 2002/3

Season



Hallauer JF Neuschaefer-Rube N
Influenza vaccination of hospital staff in Germany

Original article | Originalartikel

Figure 3 Vaccination coverage of hos- 9
pital employees as a percentage of the

O,

total number of employees 8

6,8 /

&4,3

I

97/98

Table 1 Vaccination coverage rates for subgroups of our sample

Period Period Growth
1997/98 2001/02 rate
Total vaccination coverage 33 % 8.4 % 154.5 %
of all employees
Coverage rate of the 5.3 % 10.6 % 100 %
employees of the 12 hospitals,
vaccinating already in 1997
Average of mean coverage 5.0 % 9.4 % 88 %
rate of the 12 hospitals
vaccinating already in 1997
Average of mean coverage 5.0% 10.4% 108 %
rate of all vaccinating hospitals (n = 12) (n=22)

Table 2 Media application and support of the managing board members

98/99

The number of weeks employees were offered the vaccine
did not influence the results in a significant way. Two sites
with very good results, for example, had only a six-week vac-
cination program, while many less successful ones even of-
fered a vaccination program extending over four or five con-

99/00
season

secutive months annually.

Only three OHSs offered to vaccinate the ward staff at their
working site with only one hospital having comparatively
high success: This was the one achieving 21.2% in the first

s€ason.

For promotional purposes, 16 institutions with vaccination
programs used widespread media like posters in main areas,

00/01

01/02

Group with Group with X

low coverage higher coverage

(<5%) (>5%)

(n=5) (n=11)
Use of posters in central places 1/5 9/11 0.0182
Use of posters at the site of the OHS 2/5 11/11 0.004?
Use of posters on the wards 1/5 10/11 0.0052
Information in employee’s newspapers 3/5 5/11 0.590
Distribution of information material to all employees 2/5 711 0.377
Personal invitation by letter to every employee 1/5 1710 0.541
Personal invitation by email/Intranet 0/5 1710 0.486
Sufficient technical literature on the topic 2/5 711 0.377
Medical director taking part in the vaccination 0/5 5/11 0.069
Administrative director taking part in the vaccination 0/5 4/11 0.119
Nursing director taking part in the vaccination 0/5 711 0.017°
Medical director supporting the campaign 0/5 5/11 0.069
Administrative director supporting the campaign 1/5 5/11 0.330
Nursing director supporting the campaign 0/5 7/11 0.017°
Board members taking part in the vaccination 0/15 16/33 0.001
Board members supporting the campaign 1/15 17/33 0.008

' Statistically significant, but in three of the four fields of the crossing-table, less than five cases were given
2 Statistically significant, but in two of the four fields of the crossing-table, less than five cases were given
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at the OHS office and/or on the wards. Some used brochu-
res or hospital internal employee newspapers, while five
used personal invitations either by letter or e-mail. The use
of media and the support of the managing board was asses-
sed for the 1999/2000 season, in which 16 hospitals were vac-
cinating. Differences between hospitals below and above
5% coverage were statistically analyzed. 5% coverage re-
presents the average rate at the start of the survey. The re-
sults are presented in Table 2.

The specific types of promotion had seemingly no major
impact on vaccination coverage. Success could not be gua-
ranteed by either combining as many of the advertising ap-
proaches as possible or using one particular method. Ob-
viously the use of occupational health posters at OHS and on
the wards was an inevitable part of the campaign.

Support and vaccination status of managing board members
was unequally distributed between high and low coverage
hospitals. The impact of more engagement by board mem-
bers was statistically highly significant.

Discussion

Influenza vaccination of hospital staff is required for disease
prevention and protection of patients and has also been
shown to be cost effective (Hallauer & Rode 1999). It is the-
refore recommended by the STIKO (German committee for
vaccination) of the RKI. Data on compliance with this ad-
vice are very limited. Results from two public telephone sur-
veys conducted by the RKI in Stuttgart in 1998 and in Berlin
in 1999, showed coverage rates among health care workers
of between 7.4% and 10.5%. (Robert Koch Institute 1998;
1999). However, these did not differentiate between hospital
and non-hospital staff. Due to the very small number of
health personnel included in these studies — 57 individuals in
1998 and 81 in 1999 — conclusions resulting from these stu-
dies were limited. We therefore focused our survey specifi-
cally on hospital staff directly monitored by occupational
health services. To avoid limitations due to measuring co-
verage rates at only one point of time, we also carried out a
longitudinal study thus observing trends. Our mode of
recruitment may be bi-ased in favor of higher coverage rates,
as attendees of the OHS training courses are assumingly
more interested in the topic of influenza vaccination. The
participating physicians were possibly the more interested
and engaged. On the other hand, a representative recruit-
ment procedure faces the same selection bias, if response ra-
tes are not excellent. Our sample of 25 hospitals might have
it’s limitation in re-spect of representativeness due to its size
and selection, but anyhow showed being well distributed re-
garding hospital size and geographical spread. Results the-
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refore cannot be seen as the national average, nonetheless
provide a reasonable approach to identify deficits. All parti-
cipating hospitals provided data for five consecutive years.
Results were consistent for individual hospitals showing a
substantial increase in coverage (108 % ) for the total of vac-
cinating sites. The range of coverage rates from 0.4% to
21.2% indicate that no hospital was able to obtain an accep-
table level. Despite the alarmingly overall low levels, the
number of hospital employees who had been vaccinated in-
creased from 1997 to 2001 by 154.5%. Furthermore, the
number of hospitals actively offering vaccination nearly
doubled in these five years. The 2001/2002 mean coverage
rate of 10.4% of the hospitals of our sample meets the re-
sults of a recently published RKI telephone survey (Robert
Koch Institute 2002) reporting a 7% influenza vaccination
rate among West German health care workers.

A questionnaire-based study, published by Buchholz et al.
(2002), reported a vaccination rate of 16 % among 886 phy-
sicians and nursing staff of 25 German hospitals. The rates
for the last two seasons found in our survey are somewhat lo-
wer than those described by Buchholz. This might be due to
the fact that we examined only the vaccination figures pro-
vided by the OHS, which did not include possible vaccinati-
ons carried out by family doctors. No hospital in our sample
recorded information about vaccinations administered else-
where. Additionally, our coverage rates are calculated for
the entire hospital staff whereas Buchholz included medical
and nursing staff only.

It is believed, that vaccination campaigns can increase cov-
erage. Little evaluation is available on impact of certain pro-
motion elements for influenza vaccination of health care
workers. A failure of a promotional campaign has been de-
monstrated by Dey et al. (2001). Our findings suggest that
standard OHS poster as well as commitment of the hospital
management board play a major role in enhancing influenza
vaccination coverage.

Considering similar routes of infection and target popula-
tion of influenza and SARS and problems of differential dia-
gnosis special emphasis should be given to vaccination of
health care workers (Liibbert et al. 2003).

In summary, our results on hospital employees are in line
with population-based telephone surveys and the recent me-
dical staff study revealing dramatic ignorance towards influ-
enza prevention in German hospitals, in particular if possi-
ble recruitment bias is taken into account. More efforts are
needed to successfully implement influenza vaccination of
hospital staff to enjoy the benefits mentioned. The lack of
compliance with prevention guidelines is unacceptable even
in view of the generally high reluctance of Germans to be
vaccinated, compared to e.g., the United States, where the
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health care workers reached “only” a 34 % influenza cover-
age rate in 1997 and 38 % in 2000 (Bridges et al. 2002), which
resulted in harsh self-criticism in the country.
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Zusammenfassung

Influenzaimpfung von Krankenhauspersonal in Deutschland:
eine Fiinfjahresuntersuchung zu Durchimpfungsraten, Impf-
politik und -defiziten in 25 deutschen Krankenhausern
Fragestellung: Die Impfung von Krankenhauspersonal gegen
Influenza wird von der Standigen Impfkommission (STIKO)
empfohlen. Die Umsetzung dieser Empfehlung in deutschen
Krankenh&dusern wurde untersucht. Die Betriebsadrzte von 25
Krankenhdusern nahmen an einer Umfrage teil, fur die sie Da-
ten ihres jeweiligen Hauses zur Influenzaimpfung und Impfpo-
litik bereitstellten.

Methode: Die Untersuchung fand in funf aufeinander folgen-
den Jahren (1997-2002) statt. Die Stichprobe umfasste insge-
samt 17089 Betten (3,23 % der gesamten deutschen Bettenka-
pazitat) und 41969 Angestellten (4,39 % des deutschen Kran-
kenhauspersonals).

Ergebnisse: Der Anteil der impfenden Krankenh&user stieg
von 48 % in der Saison 1997/98 auf 92 % in 2001/02. Die Durch-
impfungsrate lag 1997 bei nur 3,3 % und 2001/02 erreichte sie
8,4%. Die Impfrate in impfenden Krankenh&usern stieg im
gleichen Zeitraum von 5,0% auf 10,4%. Poster-Kampagnen
und Einbeziehung der Krankenhausleitung haben signifikan-
ten Einfluss.

Schlussfolgerung: Es zeigt sich eine deutliche Steigerung
sowohl der Krankenhduser mit Impfangebot als auch der
Durchimpfungsrate des Krankenhauspersonals. Nichtsdesto-
trotz bleibt diese aber auf einem nicht akzeptabel niedrigem
Niveau.
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Résumé

Vaccination contre la grippe du personnel hospitalier en Alle-
magne: une recherche de cinq ans sur les taux de vaccination
et la politique appliquée en matiére de vaccination dans 25
hopitaux allemands

Objectifs: La vaccination du personnel hospitalier contre la
grippe est recommandée par la Commission permanente de la
vaccination du Robert Koch Institut. Cette étude a porté sur
I"application de cette recommandation dans les hopitaux alle-
mands. Les médecins du travail de 25 hopitaux ont participé a
une enquéte dans le cadre de laquelle ils ont fourni les données
suivantes: prévalence de la vaccination contre la grippe et
méthodes de promotion de la vaccination.

Méthodes: L'enquéte a eu lieu cing années consécutives
(1997-2002). Elle a porté sur 25 hopitaux, soit sur 41969 em-
ployés (4,39 % du personnel hospitalier allemand).

Résultats: La proportion d’hopitaux pratiquant la vaccination
est passée de 48% pour la période 1997/98 a 92% pour
2001/02. En 1997, le taux de vaccination ne s'élevait qu'a 3,3 %
pour atteindre 8,4% en 2001/02. Le taux de vaccination dans
les hopitaux pratiquant déja la vaccination en 1997 est passé
durant la méme période de 5,0% a 10,4 %. L'implication de la
direction hospitaliere ainsi que le recours a des affiches ont eu
un impact significatif.

Conclusions: Le nombre d'hépitaux proposant la vaccination,
ainsi que le taux de vaccination ont nettement augmenté.

Néanmoins, ce taux reste a un niveau inacceptablement bas.
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