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ABSTRACT

Introduction In Germany vaccination recommendations are revised

annually and published by the Standing Committee on Vaccination at

the Robert Koch Institute (STIKO). In 2010 the vaccination recommen-

dations were amended to include the proposal that pregnant women

in the 2nd trimester of pregnancy and pregnant women with addition-

al underlying disease in the 1st trimester of pregnancy should be vac-

cinated against seasonal influenza. This paper reports on vaccination

rates and the factors influencing them.

Method A cross-sectional study was carried out in two level 1 perina-

tal centers in two different German federal states (Saarland and Rhine-

land-Palatinate) during the influenza seasons of 2012/2013 and 2013/

2014. A total of 253 pregnant women were included in the study.

Pregnant women were interviewed using a standardized, pre-tested

questionnaire and asked whether they were aware of the recommen-

dation to vaccinate against seasonal influenza and about possible fac-

tors which might influence their decision to be vaccinated. In addition,

data from their vaccination certificates and pregnancy passports were

evaluated.

Results Overall, the records of only 19.5% of the pregnant women

showed that they had been vaccinated against influenza in pregnancy.

Among the group of pregnant women who had a previous history of

vaccinations against influenza the willingness to be vaccinated was

high (43.3%) and this figure was statistically significant. The vaccina-

tion rate was even higher (49.9%) and even more statistically signifi-

cant among pregnant women whose gynecologist or family physician

had recommended that they should be vaccinated. In contrast, only

3.3% of pregnant women who had not been given the recommenda-

tion to vaccinate by their physicians were vaccinated against influenza.

Discussion The failure to recommend that pregnant women be vacci-

nated against influenza and womenʼs lack of any previous experience

of influenza vaccination were the main reasons for the inadequate in-

fluenza vaccination coverage in pregnancy.

Conclusion One of the key points to increase the influenza vaccina-

tion rate is to intensify the counselling of the pregnant women

through the gynecologist.

ZUSAMMENFASSUNG

Einleitung In Deutschland werden die Impfempfehlungen jährlich

von der Ständigen Impfkommission am Robert Koch-Institut (= STIKO)

überarbeitet und veröffentlicht. Im Jahre 2010 wurde die Impfempfeh-

lung dahin gehend geändert, dass nun schwangere Frauen ab dem

2. Trimenon und solche mit zusätzlicher Grunderkrankung bereits ab

dem 1. Trimenon die Impfung gegen saisonale Influenza erhalten soll-

ten. Diese Arbeit beschäftigt sich mit der Impfquote und den Faktoren,

die diese beeinflussen.

Methode Hierzu wurde in den beiden Influenzasaisons 2012/2013

und 2013/2014 eine Querschnittsstudie an 2 Level-1-Perinatalzentren

in 2 verschiedenen Bundesländern (Saarland und Rheinland-Pfalz) mit

insgesamt 253 schwangeren Frauen durchgeführt. Schwangere wur-

den mittels standardisiertem und vorgetestetem Fragebogen bezüg-

lich ihres Kenntnisstands zur Impfempfehlung der saisonalen Influenza

und eventueller, die Impfentscheidung beeinflussender Faktoren be-
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fragt. Weiterhin wurden Daten aus dem Impfpass und demMutterpass

ausgewertet.

Ergebnisse Insgesamt war bei 19,5% der Graviden eine Influenzaimp-

fung in der Schwangerschaft angegeben. Eine signifikant hohe Influ-

enza-Impfbereitschaft zeigte sich mit 43,3% in der Gruppe der

Schwangeren, die bereits vor der Schwangerschaft Influenzaimpfun-

gen erhalten hatten. Eine noch höhere und auch signifikante Impfquo-

te fand sich mit 49,4% bei den Schwangeren, die diese Impfung durch

ihren Frauen- oder Hausarzt empfohlen bekommen haben. Im Gegen-

satz dazu waren nur 3,3% der Graviden gegen Influenza geimpft, die

diese Empfehlung nicht durch ihren Arzt erhalten haben.

Diskussion Die ungenügende Anwendung der Empfehlung zur Influ-

enza-Schutzimpfung bei Schwangeren sowie die mangelnde Vorerfah-

rung der Graviden mit dieser Impfung sind Hauptgründe für eine man-

gelnde Impfbereitschaft gegen Influenza in der Schwangerschaft.

Schlussfolgerung Einer der Hauptpunkte um die Influenzaimpfrate

zu erhöhen, besteht in der Beratungsintensivierung der Schwangeren

durch die Gynäkologen.
Introduction

In Germany vaccination recommendations are revised annually
and published by the Standing Committee on Vaccination at the
Robert Koch Institute (STIKO) [1]. The STIKO vaccination recom-
mendations published in 2010 were expanded to include the rec-
ommendation that pregnant women in the 2nd trimester of preg-
nancy should also be vaccinated against seasonal influenza. The
recommendations stated that pregnant women with additional
underlying disease should already be vaccinated in the 1st trimes-
ter of pregnancy [2]. As the influenza vaccine is an inactivated
vaccine, pregnant women can be vaccinated at any stage during
pregnancy. The rationale behind the STIKO recommendation to
only vaccinate healthy pregnant women in the 2nd trimester of
their pregnancy is based on the fact that spontaneous abortions
are relatively common in the 1st trimester of pregnancy and
STIKO does not want to create any association between these
spontaneous abortions and the influenza vaccination [3].

Most of the studies on the morbidity, mortality and course of
disease in pregnant women who had influenza were carried out
during the influenza pandemics of 1918, 1957 and 2009. While
pregnant women are not more likely to contract influenza than
non-pregnant persons, if they do come down with influenza preg-
nant women are significantly more likely to require hospitalization
because they have a higher risk of developing influenza-associated
complications [4–9]. Compared to the normal population, the risk
of hospitalization for pregnant women during the H1N1 pandem-
ic of 2009 in the USA was 0.32/100000 pregnant women com-
pared to just 0.08 per 100000 persons in the normal population.
The risk of requiring hospitalization for influenza A (H1N1) was
therefore 4 times higher for pregnant women compared to the
normal population [7]. Moreover, pregnant women with influenza
have a significantly increased risk of miscarriage or preterm deliv-
ery, although detailed data have only been collected during influ-
enza pandemics [6–11]. Several studies have shown that maternal
influenza infection during pregnancy is not only associated with
an increased risk of spontaneous abortion but also with an in-
creased risk of preterm delivery, low birth weight, a high rate of
small for gestational age (SGA) infants, and higher rates of fetal
mortality [8–18].

During the pandemic of 1918 in the USA and the United King-
dom it was found that pregnant women had higher rates of sec-
ondary pneumonia and higher mortality rates compared to the
normal population [19–21]. A higher mortality rate for pregnant
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women compared to non-pregnant women of child-bearing age
was also recorded during pandemic of 1957 [22,23].

During these two influenza pandemics, 50% of pregnant wom-
en with influenza developed pneumonia which was associated
with a maternal mortality rate of 50% and an overall rate of lost
pregnancies of 52% [24–26]. The percentage of pregnant women
among the influenza-related deaths registered for the 2009 influ-
enza A infection in the USA was 5%. The mortality rate for preg-
nant women who required intensive medical care was 20%. Of
these women, 8.9% were in the 1st trimester, 26.8% in the 2nd
trimester and 64.3% in the 3rd trimester of pregnancy [27].

Kelly et al. calculated a relative risk of dying from an H1N1 in-
fluenza infection of 1.4 for pregnant women compared to the
normal population [28].

The reported mortality figures for pregnant women who were
hospitalized because of an influenza infection range between 3.6
and 20% [27,29–31].

Based on two meta-analyses it has been calculated that preg-
nant women had a relative risk of 6.8 (95% confidence interval
[CI]: 4.5–12.3) for being hospitalized, i.e. a significantly increased
risk of being admitted to hospital as an in-patient, compared to
non-pregnant women who had an odds ratio (OR) of 2.44 (95%
CI: 1.22–4.87) [32,33].

Another study reported an influenza-related morbidity rate re-
sulting in hospitalization for pregnant women in their 3rd trimes-
ter of 2.5 per 1000 pregnant women in the last third of their preg-
nancies [34].

During the influenza seasons of 1998/1999 and 2001/2002,
Cox et al. found a morbidity rate for respiratory diseases which
led to hospitalization of the pregnant woman of 22.3/1000, which
was double that reported for other periods of time outside the in-
fluenza season [35].

A study from Canada is one of the few studies which has inves-
tigated the hospitalization rates of pregnant women outside pan-
demics. The study was able to show that the hospitalization rate
for pregnant women in the 3rd trimester of pregnancy was five
times higher during the influenza season than that of non-preg-
nant women. It was also able to show that the hospitalization rate
for pregnant women during the influenza season was more than
double that of the rate outside the influenza season [36].

Vaccination against influenza during pregnancy is generally
considered harmless as an inactivated vaccine is used for vaccina-
tion. There are no indications or evidence for any teratogenicity. In
fact, some studies found that the complications described above
decreased significantly following vaccination [8,37–44]. Influenza
341



▶ Table 1 Data collected from pregnancy passports and vaccina-
tion certificates.

Pregnancy passport Vaccination certificate

▪ Weight prior to pregnancy
▪ BMI
▪ Number of pregnancies
▪ Pre-existing conditions
▪ Familial medical history
▪ New infections
▪ Particular stresses
▪ Multiple pregnancies
▪ Amniotic fluid
▪ Rubella immunity
▪ Chlamydia
▪ Syphilis test carried out
▪ HBsAg positive

▪ Pneumococci
▪ Meningococci
▪ Influenza; date

of the last vaccination
▪ TB
▪ Yellow fever
▪ Cholera
▪ Typhoid
▪ HPV
▪ Tick-borne encephalitis
▪ Rabies
▪ Japanese B encephalitis
▪ Smallpox
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vaccination also has a protective effect on the unborn child be-
cause of the transfer of maternal antibodies across the placenta
[39–46]. These antibodies continue to circulate in the infantʼs
bloodstreamuntil around the 4thmonth of life andduring this time
they offer a certain level of protection against infections which the
infantile immune system is not yet capable of providing [44].

The conclusion to be drawn from these facts is that vaccination
against seasonal influenza can reduce the number of people who
develop the infection and therefore also the number of pregnant
women requiring in-patient care and the number of caseswith seri-
ous infection requiring intensive care. For the unborn child, vacci-
nation could bring benefits by potentially reducing the rate of pre-
term births and the number of births of SGA infants. Post partum,
the transfer of maternal antibodies across the placenta to the fetus
can provide the newborn with some protection against influenza.
Thus, vaccination against seasonal influenza offers numerous ben-
efits to pregnant women and their unborn and newborn children,
and the risks associated with vaccination are contained.

Up to now there was not much data available in Germany on
how the amendments to the vaccination recommendations of
2010 have been accepted by pregnant women.

Almost all of the data on influenza-related morbidity, mortal-
ity, and the course of illness in pregnant women go back to the
influenza pandemics of 1918, 1957 and 2009.

Data on the seasonal influenza-related morbidity and mortality
in pregnant women are not collected systematically in Germany.
There is only an obligation to notify the authorities if laboratory
testing has confirmed the presence of the influenza virus.

This study aimed to investigate the acceptance of influenza
vaccination recommendations among pregnant women and to
determine the influencing factors which encourage or mitigate
against vaccination.
Methods

Survey methods

A study to determine the influenza vaccination status of pregnant
women was carried out at the University Gynecological Hospital in
Homburg/Saar from December 2012 to February 2014 and at the
Gynecology Department of Worms Hospital from February 2013
to February 2014. All pregnant women presenting to either of
these gynecology hospitals, whether to give birth or attend a pre-
natal clinic, were requested to complete a standardized, pre-
tested questionnaire (▶ Fig. 1) and to bring their vaccination cer-
tificate along. During the main survey period, i.e. 2013, 1286
births were recorded for the hospital in Homburg/Saar and 1585
births for the hospital in Worms.

Collected parameters

The questionnaire was used to collect data on the pregnant wom-
anʼs medical history, including any general illnesses or disorders
such as cardiac disease, pulmonary or intestinal disorders, hyper-
tension and diabetes. Questions were also asked about preec-
lampsia and infectious diseases. General information collected in-
cluded the womanʼs profession and whether she did any sports
before or during her pregnancy. In the questions focused specifi-
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cally on vaccination status, women were asked whether they had
had any vaccinations during the pregnancy, in particular any influ-
enza vaccinations during or prior to the pregnancy and who had
recommended that they should be vaccinated against influenza.
Women were also asked about any prior negative experiences
with the influenza vaccination.

The questionnaire also included an open question on potential
reasons for having refused to be vaccinated against influenza.

Data were also obtained from womenʼs pregnancy passports
and vaccination certificates after receiving prior permission from
the women in writing (▶ Table 1).

Women were asked about their age, BMI, number of pregnan-
cies, whether they did sports, whether they had been given the
recommendation to be vaccinated against influenza, about their
previous illnesses, whether they had been vaccinated against in-
fluenza before becoming pregnant, whether they had had a nu-
chal scan, what their profession was, and whether they worked in
the healthcare sector, as these were considered factors which
could potentially influence the decision to be vaccinated against
influenza.

To investigate whether women with a higher BMI were more
likely to be advised to vaccinate against influenza, the women
were divided into 2 groups based on WHO criteria [47]. Women
with a BMI (body mass index) of up to 24.99 kg/m2 were classified
as normal weight and women with a BMI of 25.00 kg/m2 and
above were classified as overweight.

Description of the study population

A total of 187 women who attended the University Gynecological
Hospital in Homburg/Saar and 66 women who attended the
Gynecology Department of Worms Hospital were included in the
study, resulting in an overall study population of 253 pregnant
women. Of these 253 pregnant women, 236 women (93.28%)
provided at least one useable statement about their seasonal in-
fluenza vaccination status. On 17 questionnaires, the question
whether the respondent had been vaccinated against influenza
was not answered.
Baum S et al. Implementation of the… Geburtsh Frauenheilk 2017; 77: 340–351



Surname:

NT (nuchal translucency) scan carried out:

Hypertension (= high blood pressure):

High blood pressure already present prior to pregnancy:

Diabetes:

Diabetes already present prior to pregnancy:

Preeclampsia:

Infectious disease (blood-borne):

State which disease:

Sports before or during pregnancy (at least 2 × 30 min/week):

Any vaccinations during pregnancy (also in previous pregnancies):

Were you informed about being vaccinated against influenza during the course

of this pregnancy by your gynecologist, general practitioner or someone else:

Do you intend to be vaccinated against influenza during this pregnancy:

If not, what are your reasons for not being vaccinated against influenza:

If yes, side-effects or experience with the influenza vaccination:

(For example: reservations about safety of vaccine, medically contraindicated, do not consider influenza dangerous, etc.)

(For example: reaction at the injection site, discomfort/feeling unwell, fever, etc.)

Have you been vaccinated against influenza when you were not pregnant:

Existing medical conditions (e.g. heart, lung, bowel condition, etc.):

Date of birth:

Profession:

First name:

Place of birth:

Nationality:

No

No

No

No

No

No

No

No

No

No

By general practitioner By

How often:

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

By gynecologist

Yes

Yes

▶ Fig. 1 Questionnaire used to collect data on factors affecting vaccination status.
The study focused on finding out more about the influenza
vaccination status of pregnant women and the factors which
could influence the decision for or against vaccination. The deci-
sion on vaccination and vaccination recommendations were then
correlated with the investigated parameters.

Patients were repeatedly unable to answer individual questions
on the questionnaire. The missing data for individual parameters
was subsequently deducted from the analysis of the overall num-
ber of samples. The percentages therefore always refer to the re-
spective amended total number.
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Statistical analysis

Statistical analysis was done using the statistics program IBM®

SPSS® Statistics 21.0. Statistical tests used for analysis included
the Kolmogorov-Smirnov test, Mann-Whitney U-test, Fisherʼs ex-
act test and the χ2-test. The Kolmogorov-Smirnov test was used
to test whether variables were normally distributed. Mann-Whit-
ney U-test was used to compare two groups by detecting differ-
ences in the distributions of continuous variables; Fisherʼs exact
test and the χ2-test were used to compare the distribution of
nominal variables of two groups. Results were considered statisti-
cally significant when p < 0.05.

Ethics vote number: 144/14
343



Age

Mean = 31.34

Standard deviation
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▶ Fig. 2 Graph showing normal distribution of the variable “age”
for the total patient population (n = 253).

GebFra Science |Original Article
Results

Influenza vaccination during pregnancy

Out of the total patient population treated at both hospitals
(n = 236 women), the records showed that only 46 women
(19.5%) had been vaccinated against influenza in pregnancy.

When the groups were studied in more detail, the patient co-
hort from the Rhineland-Palatinate (i.e. Worms) showed a signifi-
cantly higher willingness to be vaccinated (28.6%) than the cohort
from the Saarland (i.e. Homburg) with 16.2%.

Normal distribution

Kolmogorov-Smirnov test was used to test whether sample data
were normally distributed for the total patient population and
the respective subgroups. Graphically, the probability density of
normal distribution is depicted as a Gaussian curve. The standard
deviation (SD) indicates the percentage of values around the
mean. ▶ Fig. 2 shows the typical representation of a normal distri-
bution, in this case for the age of the women in the overall patient
population (n = 253).

The parameters “age”, “BMI” and “number of pregnancies”
were all normally distributed. The mean and standard deviation
for these three variables in the overall patient population are giv-
en in ▶ Table 2. The other parameters were surveyed using yes-no
questions which, of course, only permitted yes-no answers.

Association between age and influenza vaccination

The mean age of the normally distributed overall patient popula-
tion with 253 participants was 31.34 years (SD = 4.7). The age dis-
tribution of these pregnant women showed that the cohort of
pregnant women who had opted to be vaccinated against influen-
za (n = 46) had a mean age of 32.6 years (SD = 4.5) while the preg-
nant women who refused vaccination (n = 190) were on average
30.9 years old (SD = 4.5). There was therefore no significant differ-
ence (p = 0.6) between groups for the overall study population of
women who reported their vaccination status (n = 236; mean age:
31.2 years; SD = 4.6).

While there was no significant difference in the mean ages of
pregnant women who accepted and the pregnant women who re-
jected vaccination in the Homburg cohort (p = 0.47), the differ-
ence in mean age between the two groups in the Worms cohort
was significant (p = 0.01). In Worms the mean age of the women
who were vaccinated against influenza was higher at 32.8 years
(SD = 4.8) compared to a mean age of 29.2 years (SD = 4.4) for
the pregnant women who rejected influenza vaccination.
▶ Table 2 Parameters with normal distribution.

Parameter Total study population (n)

Age 253

BMI 117

Number of pregnancies 187

344
Association between pregnancy and documented
influenza vaccination

52.9% (n = 99) of the surveyed women were pregnant for the first
time. In the total patient population it was found that the percent-
age of multiparae who were vaccinated against influenza during
pregnancy was higher with 21.7% (n = 18) compared to the per-
centage of primiparae (14.1%; n = 13). The trend was not statisti-
cally significant (p = 0.135).

Association between BMI (body mass index)
and influenza vaccination

No significant association was found between BMI and vaccination
coverage either in the total patient population (n = 107) or in the
subgroups. In all patient cohorts it was found that more women
with a higher BMI chose to be vaccinated against influenza. The
mean BMI of vaccinated women in the total patient population
(n = 17) was 27.1 kg/m2 (SD = 7.8) compared to a BMI of 24.2 kg/
m2 (SD = 4.6) for women who did not choose to be vaccinated
(n = 90; p = 0.099).
Mean Standard deviation

31.34 4.679

24.54 5.089

1.75 1.013

Baum S et al. Implementation of the… Geburtsh Frauenheilk 2017; 77: 340–351



Information status
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p = 0.0001
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▶ Fig. 3 Information status and influenza vaccination for the total
patient population (n = 236).
Association between BMI and influenza vaccination
recommendation

To investigate whether women with a higher BMI were more likely
to have received the recommendation to vaccinate against influ-
enza, the patient population was divided into 2 groups. One
group consisted of women who were of normal weight or under-
weight (BMI ≤ 24.99 kg/m2); the other group consisted of women
who were overweight (BMI > 25.00 kg/m2). Out of the total pa-
tient population of women for whom a BMI was calculated
(n = 117), 63.25% (n = 74) had a normal weight or were under-
weight and 36.75% (n = 43) were considered overweight accord-
ing to the WHO definition. For 49 of these pregnant women, the
records showed that vaccination had been recommended. For the
subgroups this meant that 29 of the normal weight or under-
weight women and 20 of the overweight women had received
the recommendation to be vaccinated against influenza during
pregnancy. Given as a percentage, this means that 39.19% of nor-
mal weight or underweight women and 46.51% of overweight
women had been given a recommendation by their physician or
midwife to be vaccinated against influenza during pregnancy.
The difference between groups was not significant (p = 0.13).
▶ Table 3 Source of vaccination information/recommendation for the sub

Recommendation Number (HOM)

No recommendation given 127

Recommended by family practitioner (GP) 4

Recommended by others 4

Recommended by gynecologist (GYN) 38

Recommended by GP and GYN 3

Total 176
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Association between receiving a vaccination recom-
mendation and recorded influenza vaccination

A total of 157 (65.4%) out of 240 women from the total patient
population who stated whether or not they had received the rec-
ommendation to be vaccinated against influenza reported that
they had not been informed about the possibility of being vacci-
nated against influenza.

Of the 83 women (34.6%) who had been informed about the
possibility of being vaccinated against influenza, 28.3% (n = 68)
were told about it by their gynecologist and 1.7% (n = 4) were giv-
en the recommendation to be vaccinated by both their gynecolo-
gist and their family practitioner. 2.5% (n = 6) of pregnant women
were only informed about the possibility of being vaccinated
against influenza by their family practitioner.

2.1% (n = 5) of informed pregnant women obtained the infor-
mation about the possibility of being vaccinated against influenza
from other sources such as the company physician or the physi-
cians and midwives at the hospital.

When the subgroups were studied, significant differences in in-
formation status were found between the two surveyed locations.
While 27.8% (n = 49) of patients in the Homburg group were in-
formed about the option of being vaccinated against influenza,
the percentage in the Worms group was 53.1% (n = 34). The most
important source of information for women in both study popu-
lations were their gynecologists. ▶ Table 3 shows the sources of
information and their distribution for both surveyed locations.

To show the impact of an explicit recommendation to get vac-
cinated, the pregnant women were divided into two groups: “in-
formed” vs. “not informed”. All pregnant women who had not
been given the recommendation to be vaccinated, including
those women who had sought out the information themselves,
were grouped into the latter cohort.

As ▶ Fig. 3 shows, 49.4% (n = 41) of women who were given
the vaccination recommendation actually subsequently went on
to be vaccinated against influenza. Only 3.3% of pregnant women
(n = 5) who had not received a vaccination recommendation
opted for vaccination. The difference between these two groups
was statistically highly significant (p = 0.0001).

This high level of significance continued for the subgroups in
Homburg and Worms (p = 0.0001 for both groups).

One disparity between the two subgroups was found for the
group of “not-informed” women; 5 of the “not-informed” women
in the Homburg cohort (4.0%) opted independently to be vacci-
groups from Homburg and Worms.

Percentage (HOM) Number (WO) Percentage (WO)

72.2 30 46.9

2.3 2 3.1

2.3 1 1.6

21.6 30 46.9

1.7 1 1.6

100 64 100

345



▶ Table 4 Recorded number of previous vaccinations for the total
patient population.

Number of previous
vaccinations

Number (n) Percentage

0 163 71.2

1 29 12.7

2 14 6.1

3 6 2.6

4 9 3.9

5 3 1.3

6 4 1.7

7 0 0

8 1 0.4

Total 229 100

Homburg

Wormsp = 0.001

127 30 4 2 38 30 3 1 4 1

No recommendation Recommended by

general practitioner

Recommended by

gynecologist

General practitioner

and gynecologist

Recommended by

someone else

N
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n
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n

t
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200
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0

▶ Fig. 4 Vaccination recommendation and implementation for the total patient population (Homburg n = 176; Worms n = 64).
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nated while none of the “not informed” pregnant women in the
Worms cohort chose to be vaccinated.

▶ Fig. 4 shows that women who were given the recommenda-
tion to be vaccinated against influenza in pregnancy, were signifi-
cantly more likely to be vaccinated (p = 0.001), particularly if the
recommendation was given by their gynecologist.

Association between previous influenza vaccination
and influenza vaccination in pregnancy

Data on prior vaccinations obtained from vaccination certificates
was available for a total of 229 pregnant women. ▶ Table 4 shows
how many of the surveyed women were vaccinated against influ-
enza and how often they had been vaccinated against influenza
before they were pregnant.

To investigate the association between being vaccinated
against influenza prior to pregnancy and choosing to vaccinate
during pregnancy, the total patient population was divided into
two groups: a “prior vaccination-yes” and a “prior vaccination-
no” group.

Analysis showed a highly significant association between the
number of influenza vaccinations before pregnancy and the deci-
sion to be vaccinated against influenza during pregnancy
(p = 0.0001). Of the 66 women who had had at least one influenza
vaccination before their pregnancy, 26 women (43.3%) also re-
quested an influenza vaccination during their pregnancy. In con-
trast, only 17 (11.0%) of the 154 women who had never had a pre-
vious influenza vaccination were vaccinated during pregnancy.
When the two locations were analyzed separately, the differences
between the group of women who had had prior vaccinations and
the group which had not were also significant at both locations
(p = 0.0001 Homburg group; p = 0.003 Worms group).

▶ Table 5 lists the most common objections to the influenza
vaccination cited by pregnant women in the open part of the sur-
vey.

Two main types of arguments emerged. In one line of argu-
mentation, the risk of developing influenza and the associated
danger were underestimated; the other line of argumentation
was that pregnant women considered the vaccine too risky.
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Discussion

The main difficulty when carrying out this study was that while
many pregnant women completed the questionnaire, many of
them could not find their vaccination certificate. This meant that
it was difficult to objectively verify the data provided by the wom-
en regarding their vaccination behavior.

For the target groups for whom the STIKO recommends sea-
sonal influenza vaccination, the goal is to achieve a vaccination
coverage of at least 75% based on the guidelines of the World
Health Organization (WHO). However, this is not currently
achieved for any of the target groups in Germany [48,49]. Other
countries have also not managed to achieve the WHO target. The
figures on vaccination behavior vary greatly between countries.
Thus, for the influenza season of 2011/2012, the percentage of
pregnant women vaccinated against influenza was 2% in Slovenia
and 47% in the USA [50,56,57]. The causes for this are many and
varied. They range from the differences between systems provid-
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▶ Table 5 Reasons cited against being vaccinated against influenza during pregnancy.

Risk of influenza is underestimated Vaccine considered too risky Various other counterarguments

▪ Influenza is not dangerous
▪ Risk of being infected with influenza is low
▪ Not needed
▪ Not at risk of contracting influenza
▪ Influenza season has passed
▪ Infant will be borne in summer
▪ Have not had influenza at other times either
▪ Rarely ill
▪ Never had influenza
▪ Low risk of infection
▪ No reason to be vaccinated
▪ Not a high-risk group
▪ Influenza vaccination is unnecessary
▪ Not relevant
▪ Not afraid of infection
▪ Good immune system

▪ Vaccination is too dangerous
▪ Ran a temperature as a side-effect

following a previous vaccination
▪ Vaccinations make you ill
▪ Reservations because of the pregnancy
▪ Generally opposed to vaccinations
▪ Fear of side-effects
▪ Reservations about safety
▪ Dangerous for the infant
▪ Fear of complications
▪ Vaccinations are not safe
▪ Fear of risks and side-effects
▪ Doubts about the efficacy

of the vaccination
▪ Afraid of side-effects because of

underlying MS disease
▪ Reservations because of the safety

of the vaccine and its impact
▪ Never been vaccinated against influenza

before
▪ Afraid of side-effects
▪ Intolerance
▪ Afraid for the infant
▪ Bad experiences
▪ Unnecessary influence on the infant

▪ High-risk pregnancy
▪ It is not the influenza season
▪ Because of underlying fibromyalgia
▪ Vasculitis
▪ Not interested
▪ Never thought of it
▪ Afraid of injections
▪ Multiple sclerosis
▪ Do not get vaccinated against

other pathogens either
▪ Was not informed about it
▪ Pointless
▪ Had a cold
▪ Missed the right time
▪ Never ill
▪ Partner does not consider it necessary
▪ Never thought about it
▪ Almost completed pregnancy
▪ Not during pregnancy
▪ Medically contraindicated
▪ Refused
▪ Prefer to be cautious
▪ Never had it before
▪ Undecided
▪ No vaccination even outside the pregnancy
▪ Do not get ill easily
▪ Because of my Crohnʼs disease
ing information to different forms of financing the vaccinations
and to differences in the time points recommended for vaccinat-
ing pregnant women.

If you look at the average vaccination rates for the different
target groups listed by the STIKO during the seasons 2007/2008
to 2010/2011, on average 26% of medical staff, 52% of persons
over 60 years of age and 42% of chronically sick persons were vac-
cinated against seasonal influenza [51]. Compared to the national
average in Germany, the federal states of the Saarland and the
Rhineland-Palatinate made a particularly poor showing. In the
season 2007/2008 less than 50% (Saarland) and less than 40%
(Rhineland-Palatinate) of persons aged 60 and above were vacci-
nated [52]. No reasons why vaccination rates are lowest in the
Rhineland-Palatine and the Saarland could be found in the litera-
ture.

Compared to these rates, the vaccination rates of pregnant
women in our study were significantly lower at 19.5%. But this
vaccination coverage corresponds to the data reported by Bö-
decker et al. In a national survey of 1025 pregnant women con-
ducted across Germany in the period between February and
March 2013, i.e., over a shorter time period but around the same
time of year, the influenza vaccination rate was 23% [53]. As this
finding was from a national survey, this suggests that the vaccina-
tion rate we found in the two German federal states is not an un-
usually low outlier but instead mirrors the average coverage
across Germany. This means that a particularly low vaccination
rate is not a regional issue but more likely to be a collective prob-
lem.
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The recommendation to vaccinate pregnant women with
chronic underlying disease against influenza has existed in the
USA since 1966. In 1995 the influenza vaccination was recom-
mended for all pregnant women in the third trimester of preg-
nancy, from 1997 it was also recommended to women in the sec-
ond trimester of pregnancy and finally, from 2004, it was recom-
mended for all pregnant women [54–57].

The recommendations to vaccinate pregnant women against
influenza in the USA are therefore quite different to those in Ger-
many. With vaccinations considered part of standard prenatal
care, the vaccination rates between 2009 and 2013 in the USA
ranged from 47.1 to 50.5% [55,58,59]. This vaccination coverage
is more than double the vaccination rates found in our patient
population. When looking at the potential factors which can influ-
ence patient behavior in the context of influenza vaccinations,
there was a slight but not significant trend with respect to age
and body mass index whereby older pregnant women and women
with a higher body mass index were more likely to opt for vaccina-
tion. One potential explanation could be that overweight women
are more aware of their increased risk of cardiovascular disease
and of pregnancy-related co-morbidities and therefore they make
an effort to minimize other potential risk factors where possible
[60,61]. This awareness of their increased risk does not only ap-
pear to play a role for the affected women themselves, it also ap-
pears to influence their physicians and midwives. The data
showed that overweight pregnant women were slightly more
likely to be given the recommendation to be vaccinated against
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influenza, although the difference to the group of normal-weight
women was not significant.

The trend with regard to age is consistent with the fact that
women who have had one or more previous pregnancies are more
likely to opt to be vaccinated against influenza during their cur-
rent pregnancy. This is also congruent with the fact that primipa-
rae are on average younger than multiparae.

If a woman chose to be vaccinated against influenza before she
was pregnant, the probability that she would choose to be vacci-
nated during pregnancy was significantly higher at 43.3% com-
pared to 11% of women who had not been previously vaccinated
but chose to be vaccinated against influenza when they were
pregnant.

One reason for this could be that pregnant women who had
not been previously vaccinated against influenza lacked any expe-
rience of the vaccination. In contrast, when women who had pre-
viously been vaccinated against influenza became pregnant, they
were able to refer to their own prior experience of vaccination.
Moreover, it should also be noted that primiparae were less likely
to vaccinate against influenza during pregnancy with a vaccina-
tion rate of 14.1%, compared to multiparae who had a vaccination
rate of 21.7%. The difference was not statistically significant but
could be explained by the fact that a woman for whom pregnancy
constitutes an entirely new experience might try to avoid any
risks, even if it is only a subjectively perceived risk.

Extensive dissemination of information is the best way of re-
ducing such subjective fears. This was borne out by the fact that
if the pregnant womanʼs general practitioner or gynecologist ex-
plicitly recommended that she should be vaccinated against influ-
enza during her pregnancy, the recommendation correlated very
significantly with an increase in vaccination rates. Out of a total of
83 women who were given the recommendation to be vacci-
nated, 41 women went on to be vaccinated. In contrast, only 5 of
the 157 women who did not receive a recommendation to be vac-
cinated went of their own accord to be vaccinated against influen-
za during their pregnancy. In the study carried out in Germany by
Bödeker et al. referred to above, mistrust was the main reason
cited by pregnant women why they did not opt to be vaccinated
[53]. Other reasons included a lack of awareness of the impor-
tance of being vaccinated against influenza and the lack of any of-
ficial recommendation for vaccination. These findings correspond
with our results. As ▶ Table 5 shows, the two main reasons which
mitigated against being vaccinated against influenza in pregnancy
were that the risk of an influenza infection was seriously under-
estimated and that the vaccine was considered too dangerous
during pregnancy.

Numerous other studies have also reported that one of the ar-
guments commonly voiced by pregnant women opposed to vac-
cination is their concern about the safety of the influenza vaccine
[62–66].

The influence of treating physicians on the vaccination behav-
ior of pregnant women has already been identified as a significant
factor affecting vaccination coverage [67]. Honkanen et al. (1996)
came to the conclusion that the extensive information provided
by physicians was the main reason for the high rate of influenza
vaccinations among elderly patients in Finland [68]. In their study
of the influenza seasons 2006/2007 and 2007/2008 in Germany,
348
Blank et al. were able to show that the recommendation by a
physician to be vaccinated was one of the main reasons (with
rates of 71 and 76.4%, respectively) for people to choose to be
vaccinated against seasonal influenza [69,70], a finding which
was confirmed by the survey of Wortberg et al. [71].

Studies from Australia and Hong Kong also came to the conclu-
sion that the willingness to be vaccinated against influenza during
pregnancy was not correlated with age but depended significantly
on whether their physician recommended that they should be
vaccinated [72–74].

Thus, the two main factors influencing the decision of preg-
nant women to be vaccinated during pregnancy were the wom-
anʼs own experience of vaccination and the attitude of her treat-
ing physician. This is remarkable as information on the impor-
tance of influenza vaccination during pregnancy can be found on
internet forums and in pregnancy guides [75,76].

Nevertheless, only five of the patients surveyed in our study
opted to be vaccinated on their own volition or based on their
own research. Consequently, the treating physicians are the de-
termining factor for vaccination coverage.

A survey carried out in Germany investigated the reasons why
gynecologists in private practice did not recommend that their
patients should be vaccinated against influenza in pregnancy. Of
the persons surveyed 39.6% expressed security concerns about
the unborn infant, followed by the excessive time and effort re-
quired to inform patients in details (30.2%), as well as security
concerns on the part of the pregnant woman (29.2%).

This was followed by a number of counterarguments against
vaccination, which included doubts about the benefits of the vac-
cination and complaints about the low remuneration (24.0% re-
spectively), while 16.7% stated that there was no need for vacci-
nation [77].

These figures show that even in 2016 numerous physicians in
private practice in Germany are not sufficiently informed about
the safety and benefits of vaccinating against influenza in preg-
nancy.

The limitations of the study are that it was only carried out at
two medical centers, meaning that the studyʼs validity with re-
gard to the general vaccination status of pregnant women across
all of Germany is limited.

Another weakness of the study is that the pregnant women in
the two centers were not surveyed during the same period of
time. This could result in a distortion of the data. Such a distortion
of data could also result from the fact that the survey was carried
out both in winter and in summer, and the vaccination rate in win-
ter differed from the vaccination rate in summer.

Nevertheless, the findings of the study by Bödeker et al. with
regard to influenza vaccination coverage and the reservations
cited against vaccination were comparable with the results found
in our study [53].

To improve the findings of our study it would have been useful
to have asked in which week of pregnancy the women were vacci-
nated or had received the recommendation to be vaccinated and
in which week of pregnancy the patient was when she was given
the questionnaire. It would also have been useful to record at
what time of year the survey was carried out; to have classified
the patientsʼ level of education in more detail, and to have in-
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cluded socio-economic factors such as household income and na-
tionality.

One of the strengths of the study is that it did not merely re-
cord the patientsʼ subjective statement about influenza vaccina-
tion in pregnancy but also attempted to get objective facts by ver-
ifying the statement using the patientsʼ vaccination certificate.
However, verification of the patientsʼ general vaccination status
and their status with regard to the influenza vaccination based
on their vaccination certificates proved to be difficult as a large
number of pregnant women were no longer able to locate their
vaccination certificates.
Conclusions

As treating physicians are clearly the most important profession-
als consulted by pregnant women on health issues, information
campaigns targeting physicians in private practice could lead to
substantially higher vaccination rates.

This increase in information should be directed first and fore-
most at gynecologists, as they are the main professionals con-
sulted by pregnant women. But general practitioners and mid-
wives should also be targeted in an information campaign, as they
too are confronted with questions respecting vaccinations during
pregnancy.
Five Key Points

▪ The documented influenza vaccination rate for the total study
population of pregnant women was 19.5%.

▪ The influenza vaccination rate is therefore far below the target
rate of 75% proposed by the STIKO and the WHO.

▪ The willingness to be vaccinated against influenza is high
among pregnant women who have previously been vaccinated
against influenza before they became pregnant.

▪ The most important factor which affects vaccination coverage
is the recommendation given to the pregnant woman by her
treating physician.

▪ Vaccination coverage can be increased if physicians help to
raise patientsʼ awareness and provide information.
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