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Abstract

Background: In Germany, a mandatory policy on measles vaccination came into effect in March 2020. Physicians,
as the main vaccine providers, have a crucial role in implementing it. Mandatory vaccination changes the
preconditions under which patient-provider communication on vaccines occurs. Physicians might or might not
favor vaccine mandates depending on, among other factors, their attitudes towards vaccines and capabilities as
vaccine providers. The aim of this study was to investigate in different subgroups of physicians the association
between various factors and their attitudes towards a mandatory policy.

Methods: In total, 2229 physicians participated in a mixed-mode online/paper-pencil survey. Respondents were
general practitioners, pediatricians, gynecologists, and internists. Primary determinants were the 5C psychological
antecedents of vaccination, communication self-efficacy, patient clientele, projected consequences of the mandate
and sociodemographic characteristics. Associations between outcomes and determinants were examined using
linear regression analysis.

Results: Approximately 86% of physicians were in favor of the measles vaccine mandate for children. Regarding the
5C model, physicians were more in favor of vaccine mandates when they scored higher on confidence and
collective responsibility, and lower on complacency and calculation. They were more in favor of vaccine mandates
when they had higher communication self-efficacy and a more vaccine-positive patient clientele. Pediatricians were
less in favor of mandates for children (80.0%) than other physician subgroups (87.1%). They were also less
convinced that a mandate would result in more children getting vaccinated (59.3%) than other physician
subgroups (78.3%). When controlled for these expected consequences, being a pediatrician no longer lowered the
attitude towards the mandate.

Conclusions: Physicians in Germany are predominantly in favor of a measles vaccine mandate. Whether or not
physicians believe the mandate to be effective in increasing vaccine coverage affects their attitude towards the
mandate. In pediatricians, this belief explains their less positive attitude towards the mandate. In addition, physicians
need adequate support to communicate well with patients, especially those who are hesitant, to booster their
communication self-efficacy. To increase acceptance of vaccine mandates, the 5C model can be used, eg,, collective
responsibility can be communicated, to avoid anger stemming from a negative attitude to mandates.
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Background

In March 2020, as part of the Measles Protection Act, a new
mandatory policy on measles vaccination came into effect in
Germany, requiring proof of measles immunization for all
children and staff in childcare and schools, as well as health
workers [1]. If individuals are not able to provide this proof,
a variety of sanctions can be implemented: access to pre-
school childcare can be rejected, at school penalties up to
EUR 2500 can be collected, new employment can be
rejected, and employees can be deployed elsewhere. Exemp-
tions exist for individuals with proof of naturally-acquired
immunity or with medical contraindications, e.g., allergy to
vaccine components. The level of enforcement of the
mandate has yet to be evaluated. This is the first vaccine
mandate to be implemented in Germany, at least when only
considering the last decades. Historically, there have been
vaccine mandates, in the 19th and beginning of the twentieth
century, against smallpox and in the German Democratic
Republic against a variety of diseases.

In the context of the 2018 European Council recom-
mendation to take action against vaccine hesitancy [2], the
World Health Organization (WHO) listing vaccine hesi-
tancy as one of the ten threats to global health in 2019 [3],
large outbreaks of measles in Germany and the European
region [4], and new mandates in Italy [5] and France [6],
discussion evolved regarding a mandatory measles vaccin-
ation policy in Germany. In the winter of 2019, the Mea-
sles Protection Act passed in the German parliament with
several measures to improve the immunization system in
Germany, including new regulations on disease notifica-
tions, submission of physician claims data to be included
in an immunization information system, and the obliga-
tion to provide a proof of measles protection of children
and specific professional groups.

Physicians in private practices have a key role in
implementing this law in Germany. First and foremost,
they are the ones who primarily provide vaccines to the
child and adult populations in Germany and counsel pa-
tients on vaccines. Among private physicians, the main
vaccine providers are pediatricians, general practitioners
(GPs), internists, and gynecologists. Pediatricians provide
vaccines mainly to children, while GPs, internists and
gynecologists provide vaccines mainly to adults. Sec-
ondly, they are obliged by the new law to ensure that
their staff is protected against measles as well. And
lastly, they themselves are obliged to be vaccinated, if
not born before 1970 or protected by naturally-acquired
immunity. Hence, with regard to implementation, the le-
gislator depends on provider cooperation in these three
important ways. The Measles Protection Act changes
the context in which physicians operate as vaccine pro-
viders. Understanding physician attitudes towards man-
dates is crucial if we want to understand how physicians
will implement the mandate and how the mandate may
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affect other vaccine decisions [7]. In particular, concerns
were raised that the mandate may evoke reactance
among physicians who might in turn be less likely to
recommend other voluntary vaccines to their patients
[8].

Physicians differ in attitude towards vaccinations and
these differences affect their recommendations and vac-
cination behaviors [9, 10]. In addition, physicians might
differ in their attitudes towards mandates. A mandate
drastically reduces free choice regarding vaccination
decisions for their patients, their staff, and themselves.
Physicians, who formerly had the task to convince pa-
tients of measles vaccination, can now refer to the
mandate. This might make it easier for those who did
not feel confident before in their ability to talk to pa-
tients about the vaccines and explain their value. It
might also relieve physicians who face many vaccine-
hesitant patients, as they can now refer to the mandate.
Mandates can also set new social norms or foster pre-
existing norms, thus interacting with physician attitudes
towards vaccines [8]. Physicians base their own vaccine
decisions, and to some extent, their vaccine recommen-
dations, on their own confidence in vaccines and the
system that delivers them, their collective responsibility
(willingness to protect others), constraints (perceived
barriers), complacency (not perceiving diseases as a high
risk), and calculation (engagement in extensive informa-
tion search). These 5C psychological determinants of
vaccination behavior [11] might also be associated with
physician endorsement of vaccine mandates.

We conducted a national survey among private physi-
cians in Germany shortly before the mandate became ef-
fective. Based on the above-mentioned considerations,
we first explored whether physician attitude to the
mandate was associated with the 5C psychological deter-
minants of vaccination behavior. Secondly, we explored
whether communication self-efficacy and patient clien-
tele, as well as the expected consequences of the
mandate, would be associated with attitude towards the
mandate.

Methods

Study population recruitment

We pursued a mixed-mode design as an online and
paper questionnaire. The survey was sent out as a paper-
pencil survey to 90,000 private physicians as a supple-
ment to Deutsches Arzteblatt, the major medical journal
in Germany that is provided free of cost to all physi-
cians. The distribution of the questionnaire was limited
to GPs, internists, pediatricians, and gynecologists — the
primary vaccine providers in Germany - but also occu-
pational physicians, dermatologists, and neurologists. On
the survey, a QR code and link to the online survey was
provided for convenience. In addition, a link to the
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online survey was sent via e-mail newsletter to sub-
scribers of Deutsches Arzteblatt. It is noteworthy that
participation via newsletter did not require identification
as a physician. In addition, the link to the online survey
was posted on the respective website of the journal (for
registered users). Data was obtained from January 24 to
March 6, 2020. As an incentive, participants could opt
into a lottery with the chance to win a tablet computer
or a stethoscope.

Survey instrument

All items used (translated into English), the R code and
complete survey, can be found here (https://osf.io/pbgef/).
Our primary study outcome was the attitude towards vac-
cine mandates, assessed by four self-developed items.
These included items on attitudes towards a selective
measles mandate for children and health care personnel,
and towards a general mandate for all vaccines recom-
mended for children, e.g., ‘the measles vaccine should be
mandatory for children in school and kindergarten’. For
each of these items, respondents stated their level of
agreement on a five-point-Likert-scale ranging from
‘strongly disagree’ (score=1) to ‘strongly agree’ (score =
5). We calculated a mean score for ‘attitude towards man-
dates’, consisting of four items (Cronbach’s alpha = 0.88),
ranging from a negative attitude towards the mandate
(score =1) to a positive attitude (score =5). In addition,
we developed items to assess physicians’ projected conse-
quences of the Measles Protection Act in their practice,
e.g., ‘the mandate will be a burden for the patient-provider
relationship’. For each of these items, the respondents
stated their level of agreement on a five-point-Likert-scale
ranging from ‘strongly disagree’ (score=1) to ‘strongly
agree’ (score = 5). The 5C short scale on psychological de-
terminants contained five items, one for each construct
(confidence, collective responsibility, constraints, compla-
cency and calculation), e.g., ‘I am completely confident
that vaccines are safe’. For each of these items the respon-
dents stated their level of agreement on a five-point-
Likert-Scale ranging from ‘strongly disagree’ (score = 1) to
‘strongly agree’ (score = 5) [11].

We assessed physician confidence in communicating
with patients about vaccines using self-efficacy items,
e.g., ‘how confident are you in your ability to talk with
patients and parents about vaccines? [12]. Respondents
stated their level of confidence on a five-point-Likert-
scale ranging from ‘not at all confident’ (score=1) to
‘very confident’ (score =5). We calculated a mean score
for ‘communication self-efficacy’, consisting of four
items (Cronbach’s alpha = 0.87).

Four items from a knowledge scale assessed the level
of misinformation, e.g., ‘vaccinations increase the occur-
rence of allergies’ (possible answers: agree, disagree, or
don’t know) [13]. We calculated a sum score for ‘vaccine
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knowledge’, in which every correct answer was counted
as one point and every false answer or don’t know an-
swer was counted as zero points.

We quantified patient positions on vaccination, i.e.,
the patient clientele, drawing on a taxonomy introduced
by Leask et al. [14]. Accordingly, patients can broadly be
divided into (i) unquestioning acceptors, (ii) cautious ac-
ceptors, (iii) late/selective vaccinators, and (iv) refusers.
After briefly describing the characteristics, e.g., ‘what is
the proportion of your patients or parents who accept
vaccines without questions?’, we asked participants to es-
timate what portion of patients would fall into each cat-
egory (reported as %).

Sociodemographic characteristics collected included
occupational group (i.e., GP, pediatrician, gynecologist,
or internist), gender, years of work experience, region
(i.e., eastern or western Germany), and city size.

Beyond the measles vaccine mandate, a variety of mea-
sures to increase vaccine uptake have been discussed in
Germany. As part of the Measles Protection Act, the op-
tion to pilot test the provision of influenza vaccination in
pharmacies has been introduced in some regions in
Germany, starting with the 2020-21 season. We asked
participants whether they were in favor of the following
measures (possible answers: yes, no, or don’t know): vac-
cination in schools, vaccination in pharmacies, and intro-
duction of a digital vaccination card for their patients.

Statistical analyses

Analyses were conducted in R [15]. Agreement to items
was measured using a five-point-Likert-scale, and de-
scriptive data was reported as: percentage who disagreed
(= 1, 2), were undecided (= 3) or agreed (= 4, 5).
Complete case analysis was pursued for all items. We
performed blockwise multiple linear regressions to iden-
tify correlates of the attitude towards vaccine mandates.
Model one contained sociodemographic characteristics,
i.e., work experience, gender, region, city size, and occu-
pational group. In the second step, ‘communication self-
efficacy’ and ‘patient clientele’ were added. In the third
step, the 5C psychological determinants of vaccination
were added. In the fourth step, the expected conse-
quence (‘more children vaccinated’) were added. We re-
port B estimates, 95% confidence intervals (CI), and R?
to assess model fit. We computed variance inflation fac-
tors (VIF) to test for multicollinearity and interpreted
values < 5 as presenting no multicollinearity issues (there
was no issue of multicollinearity in our regression
models). Next, we tested for mediation of these relation-
ships using the mediation package [16]. Our model in-
cluded occupational group as the predictor variable,
expected consequences of the mandate as the mediator
variable, and attitude towards the mandate as the out-
come variable. We further assessed differences between
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pediatricians and other physician subgroups using t-
tests. We assessed correlations between the attitude to-
wards the mandate and projected consequences using
Pearson’s method.

Results

Response and sociodemographic characteristics

In total, 2762 physicians participated in the survey. Of
these, 2467 indicated belonging to the initial survey target
groups (ie., GPs, gynecologists, internists, and pediatri-
cians). Other medical specialists, excluded from analysis, to-
talled 295 of the participants. We further excluded 238
participants who received survey invitations via newsletter.
Their answers differed significantly from physicians receiv-
ing other modes of invitation. Specifically, participants who
used the newsletter link were significantly more vaccine
hesitant (confidence, complacency) and had a high propor-
tion of missing data (approximately 20% per variable). This
led to the assumption this mode had been taken over by
vaccine deniers. Furthermore, and in contrast to all other
ways to enter the survey, there was no way to ensure that
the participating individuals were indeed physicians. To en-
sure high data quality, we eventually included 2229 partici-
pants in our analysis (1140 participated via online survey
and 1089 via paper-pencil survey). Among these, 1178 were
GPs, 259 gynecologists, 416 internists, and 376 pediatri-
cians. Missing values were below 5% for all items. With our
final dataset, we assessed potential mode effects in our re-
gression model, including mode of participation (paper vs.
online) as a covariate, and found no significant mode effect.

Table 1 Characteristics of study population
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On average, respondents had 19 years of work experience
and 54.3% were female. For further characteristics of the
study population, see Table 1.

Attitude towards vaccine mandates, expected consequences
of the measles mandate, and vaccine knowledge

Of the participants, 85.9 and 88.2% of physicians agreed
that the measles vaccine should be mandatory for chil-
dren and health care workers, respectively (5.4% and 5.1
undecided, 8.7 and 6.8% disagreed, respectively). It is
noteworthy that pediatricians were less in favor of a
mandate for children (80.0%, mean [M] = 4.2) than other
physician subgroups (87.1%, M=4.4, t [489]=-3.3,
p< 0.001); however, they were more in favor of a
mandate for health care workers (92.2%, M = 4.6) than
other physician subgroups (87.4%, M =4.4, t [614] =

p < 0.001). Seventy percent of participants indicated that
all recommended vaccines for children should be
mandatory (13.3% undecided, 16.7% disagreed). Of the
participants, 16.8% agreed that everybody should be able
to decide freely about themselves and their children
(17.4% undecided, 65.8% disagreed). The latter item was
reverse-coded to build the mean score. Pediatricians
were less in favor that all recommended vaccines for
children should be mandatory (61.0%, M =3.6) than
other physician sub-groups (71.8%, M =3.9, t [497] = -
4.1, p<0.001) and more in favor that everybody should
be able to freely decide about themselves and their chil-
dren (21.1%, M =2.4) than other physician subgroups
(15.8%, M = 2.3, t [497] = 2.0, p < 0.05).

Variable Level Pediatrician  GP Gynecologist  Internist p-value

n 376 1178 259 416

Gender: n (%) Male 173 (48.2) 512 (46.0) 63 (25.6) 221 (55.1) < 0.001
Female 186 (51.8) 601 (54.0) 183 (74.4) 180 (44.9)

Work experience: mean (SD) 18.68 (10.38) 20.25 (10.97) 19.35 (1047) 16.50 (9.79) < 0.001

Region: n (%) Western 283 (80.2) 895 (81.4) 184 (75.7) 321 (80.2) 0.260
Eastern 70 (19.8) 205 (18.6) 59 (24.3) 79 (19.8)

City size: n (%) < 10.000 41 (11.5) 397 (35.7) 27 (11.1) 64 (15.9) < 0.001
10.000-100.000 181 (50.8) 428 (38.5) 123 (504) 192 (47.6)

100.000 134 (37.6) 286 (25.7) 94 (38.5) 147 (36.5)

Attitude towards mandates: mean (SD)? 4.00 (0.93) 403 (0.97) 432 (0.82) 419 (0.92) < 0.001

Reported patient clientele: mean (SD) Unquestioning acceptor 72.73 (20.49) 61.23 (22.94) 49.63 (24.25) 6045 (20.68) < 0.001
Cautious acceptor 19.03 (16.47) 2260 (16.28) 28.10 (16.62) 21.91 (14.89) < 0.001
Selective vaccinator 1 (6.58) 1144 (11.04) 14.36 (13.14) 11.91 (10.18) < 0.001
Refuser 2.73 (6.26) 4.73 (5.92) 7.92 (8.66) 5.73 (5.78) < 0.001

Communication self-efficacy: mean (SD)° 449 (0.58) 4.24 (0.63) 4.26 (061) 4.22 (0.66) < 0.001

Vaccine knowledge: mean (SD) 3.85 (0.50) 3.61 (0.86) 3.67 (0.73) 3.70 (0.70) < 0.001

“Mean score ‘attitude towards mandates’ consisting of four items (Cronbach’s alpha = 0.88) expressing negative attitude (score = 1) to positive attitude (score = 5)
PMean score ‘communication self-efficacy’ consisting of four items (Cronbach’s alpha = 0.87) ranging from very low (score = 1) to very high (score = 5)
“Sum score ‘vaccine knowledge’ consisting of four items, every correct answer was counted as 1 point and every false answer or ‘don’t know’ answer was counted as 0 points
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The attitude towards mandates was predominantly as-
sociated with the projected consequences of the mandate
for their own practice (Table 2). The strongest correl-
ation was found for the following two items: (i) the more
physicians expected that due to the new law more chil-
dren would be vaccinated on time, the more they had a
positive attitude towards mandates, and (ii) the more
physicians expected the mandate to be a burden for the
patient-provider relationship, the more they had a nega-
tive attitude towards mandates.

Pediatricians predominantly expected more negative
consequences of the mandates for their own practice
than other physician subgroups (Table 2). The largest
difference was found for the expected vaccine uptake, as
significantly less pediatricians (59.3%) than other phys-
ician subgroups (78.3%) expected more children to be
vaccinated on time. Also, significantly more pediatricians
than other physician subgroups expected the mandate to
be a burden for the patient-provider relationship.
Among participants, there was a wide spread of opinions
on whether or not they expected consequences from the
mandate for their own practice (44.1% agreed, 20.3%
were undecided, 35.7% disagreed). Similarly, physicians
were divided on whether or not counseling patients
would require more effort (46.3% agreed, 23.3% un-
decided, 30.4% disagreed). Only 7.1% indicated that the
mandate would lead to less effort in vaccine counseling
(13.3% undecided, 79.5% disagreed). Of the participants,
48.2% expected a higher amount of work for issuing cer-
tificates on measles protection to patients (17.1% un-
decided, 34.7% disagreed), and 16.0% expected that
patients would press them to issue medical exemptions
from the mandate (18.8% undecided, 65.2% disagreed).
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With regard to vaccine knowledge, 79.6% of partici-
pants answered all items correctly. Only among 1.3% of
participants were all answers false. On average, partici-
pants had scores of 3—4 out of 4 correct answers (M =
3.6, standard deviation [SD] =0.77). Vaccine knowledge
differed significantly among occupational groups (Table
1), with pediatricians exhibiting more knowledge (M =
3.85) than other physician sub-groups (M =3.64, t
[803] = 6.7, p < 0.001).

Correlates of the attitude towards the mandatory policy

Table 3 presents results of a series of stepwise regres-
sions predicting the attitude towards the measles
mandate. Region, work experience, occupational group,
communication self-efficacy, patient clientele, the 5C
psychological determinants, and whether more children
were expected to be vaccinated on time were associated
with attitude towards mandates. Physicians from eastern
Germany and those with more years of work experience
had more positive attitudes towards vaccine mandates.
The higher the communication self-efficacy and the
more patients were unquestioning acceptors, the more
physicians had positive attitudes towards vaccine man-
dates. Physicians had more positive attitudes towards the
vaccine mandate the higher their confidence or collect-
ive responsibility, and the lower their complacency or
calculation. Being a pediatrician was associated with a
more negative attitude towards mandates. The coeffi-
cients increased when communication self-efficacy and
patient clientele were added to the model and remained
stable when the 5C determinants were added. When the
expected consequence ‘more children vaccinated” was
added, the coefficients became insignificant (GPs and

Table 2 Expected consequences of the mandate and correlation with attitude towards mandates for pediatricians vs. others

Expected consequences of mandate Mean (SD)* Correlation® with attitude
towards mandates®
Pediatricians Other p- Pediatricians Other
physicians value physicians

| expect no consequences. 2.97 (1.29) 3.16 (1.33) 0014 0.1 0.09

Counseling patients will require more effort. 3.01 (1.13) 3.23 (1.09) 0001 -0.16 -0.15

Counseling patients will require less effort. 2.01 (0.96) 1.94 (0.87) 0203 0.17 0.12

The mandate will be a burden for the patient provider relationship. 2.11 (0.95) 1.98 (0.97) 0018 -0.34 -0.35

I expect a higher amount of work for issuing certificates about measles 2.47 (1.12) 2.33 (1.00) 0017 -0.19 -0.24

protection to patients.

| expect that patients will press me to issue medical exemptions from the 3.38 (1.24) 3.16 (1.26) 0003 -004 -0.19

mandate.

| expect more children to be vaccinated on time. 3.47 (1.06) 3.93 (0.90) < 0.25 0.35

0.001

Bold denotes significance at p < 0.05.
“Likert scale items (1 = disagree; 5 = strongly agree)
bPearson’s method

“Mean score ‘attitude towards mandates’ consisting of four items (Cronbach’s alpha = 0.88) expressing negative attitude (score = 1) to positive attitude (score = 5)
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Table 3 Multiple linear regression models for attitudes towards vaccine mandates®
Model 1 Model 2 Model 3 Model 4

Explanatory variables B (95% Cl) B (95% Cl) 3 (95% Cl) B (95% Cl)
(Intercept) 3.80 (3.64-3.95) 245 (2.11-2.80) 1.52 (0.92-2.11) 091 (0.33-149)
Region Western Reference Reference Reference Reference

Eastern 0.26 (0.16-0.37) 0.25 (0.15-0.35) 0.23 (0.14-0.33) 0.26 (0.16-0.35)
Gender Male Reference Reference Reference Reference

Female 0.05 (- 0.03-0.14) 0.09 (0.01-0.18) 0.04 (- 0.04-0.12) —0.00 (- 0.08-0.07)
City size < 10.000 Reference Reference Reference Reference

10.000-100.000  —0.03 (- 0.14-0.07) —001 (-0.12-009)  —0.02 (- 0.11-0.08) —0.01 (- 0.11-0.08)

> 100.000 -003 (-0.15-008) —-0.02 (-0.13-0.09)  —0.02 (- 0.12-0.08) —0.04 (- 0.14-0.05)
Work experience 0.01 (0.00-0.01) 0.01 (0.00-0.01) 0.01 (0.00-0.01) 0.01 (0.00-0.01)
Occupational group Pediatrician Reference Reference Reference Reference

GP 0.01 (-0.10-0.13) 0.13 (0.01-0.24) 0.14 (0.04-0.25) 0.02 (-0.08-0.13)

Gynecologist

Internist

Communication self-efficacy”

Patient clientele®

Confidence

Collective responsibility

Constraints
Complacency

Calculation

More children vaccinated®

Observations
R’/R? adjusted

0.30 (0.14-0.45)
0.20 (0.06-0.33)

1974
0.034/0.030

0.45 (0.29-0.61)
0.31 (0.18-0.45)
0.22 (0.16-0.29)
0.45 (0.27-0.64)

1974
0.069/0.064

0.33 (0.18-0.47)

0.25 (0.12-0.37)

0.11 (0.05-0.18)

0.16 (= 0.01-0.33)

0.40 (0.34-0.46)

0.10 (0.02-0.19)

—0.04 (=0.09-0.01)
-0.32 (- 0.42- - 0.22)
-0.09 (- 0.12- - 0.06)

1974
0.219/0.213

0.19 (0.04-0.33)

0.11 (-0.01-0.24)

0.10 (0.04-0.16)

0.14 (- 0.02-0.31)

0.35 (0.29-0.41)

0.12 (0.04-0.20)

—0.04 (- 0.09-0.01)
—-0.28 (- 0.38- - 0.18)
-0.09 (-0.11- - 0.06)
0.25 (0.21-0.29)

1974

0.277/0.271

Blockwise inclusion of covariates in Model 1, Model 2, and Model 3
Bold denotes significance at p < 0.05
?Mean score ‘attitude towards mandates’ consisting of four items (Cronbach’s alpha = 0.88) expressing a negative attitude (score =1) to a positive

attitude (score =5)

PMean score ‘communication self-efficacy’ consisting of four items (Cronbach’s alpha = 0.87) ranging from very low (score = 1) to very high (score = 5)
“Patient clientele’ as portion of patients who are unquestioning acceptors of vaccination ranging from 0 (0%) to 1 (100%)
YExpected consequence of the mandate, item: ‘Il expect more children to be vaccinated on time’ (1 = disagree; 5 = strongly agree)

0.50

Occupational
group

Expected consequences
of mandate, i.e., more
children vaccinated

0.25

Attitude towards

0 = pediatrician
1 = others

0.20 / 0.07 (M)

mandate

Fig. 1 Mediation analyses. Note: All coefficients are (3 coefficients. Bold denotes significant at p < 0.05. The path coefficients after the slash indicate the
relation between the occupational group and attitude towards mandate controlled for expected consequences. (M) indicates a significant mediation
effect. Covariates include sociodemographic characteristics, communication self-efficacy, patient clientele and 5C psychological determinants
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internists) or decreased (gynecologists), i.e., the degree
to which participants expected the mandate to increase
vaccine uptake among children, and provided an explan-
ation for the difference in attitude towards the mandate
between physician subgroups. We explored this effect in
mediation analysis.

Figure 1 depicts the mediation model used to test
whether the expected consequences of the mandate for
their own practice mediate the effect of occupational
group on the attitude towards the mandate (see Supple-
mentary Table 1 also). We included sociodemographic
characteristics, communication self-efficacy, patient cli-
entele, and the 5C determinants as covariates. Not being
a pediatrician significantly increased the attitude towards
the mandate, which was completely mediated by an in-
creased belief in expected consequences for their own
practice, i.e., more children being vaccinated on time
(Average Causal Mediation Effect [ACME]: B = 0.13, 95%
CI=0.09-0.17, p < 0.05). Thus, a complete mediation ef-
fect occurred. When controlling for the expected conse-
quences, being a pediatrician no longer lowered the
attitude towards the mandate.

Two-thirds of physicians were in favor of vaccination
programs in schools (61.5% endorsed, 30.9% rejected,
7.6% undecided). Only 4.3% endorsed the vaccination in
pharmacies (91.8% rejected, 3.9% undecided). The major-
ity endorsed the introduction of a digital vaccination cards
(58.1% endorsed, 21.7% rejected, 20.2% undecided).

Discussion

The Measles Protection Act was initiated by the Minis-
try of Health in May 2019 in a political and societal cli-
mate of broad acknowledgement that something had to
be done to strengthen the national immunization pro-
gram and to fight vaccine hesitancy in Germany [17].
Former plans to eliminate measles by 2015 had failed
[18]. Vaccination coverage for children was high (> 95%
MCV1), but vaccination was often delayed and incom-
plete [19]. Furthermore, considerable vaccination gaps
were identified among young adults (80% coverage for
adults aged 18-29 years, 47% for those aged 30—39 years)
[20]. A mandate was considered to be one option among
others to increase vaccine uptake and as such both the
governing parties and medical societies as well as other
stakeholders supported it [21-23]. Some stakeholders,
however, expressed concerns regarding the legal, socio-
logical and ethical dimension of such a mandate, e.g. the
German Ethics Council [24]. Moreover, potential psy-
chological consequences were discussed, such as detri-
mental effects on the willingness to vaccinate against
diseases where vaccination remained voluntary [25-27].
The result of the controversy was a law that encom-
passed - beyond a mandate - different aspects to
strengthen the immunization system in Germany [1].
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This study aimed at understanding physicians’” attitudes
towards vaccine mandates shortly before the introduc-
tion of the law.

A large majority of the private physicians who partici-
pated in our survey were in favor of the new measles
vaccination mandate and had a positive attitude towards
vaccine mandates in general. However, pediatricians, i.e.,
those physicians who primarily vaccinate children
against measles, were less in favor of a measles vaccine
mandate compared to other physician subgroups. The
more participants expected negative consequences of the
mandate for their own practice, e.g., more work or a
burden for patient-provider relationships, the more they
had negative attitudes towards mandates.

We assumed that physicians who regularly encoun-
tered difficulties in vaccine counseling would have a
positive attitude towards the mandate, as the mandate
might eliminate their role in discussing the rationale for
the measles vaccine. However, in our study, we observed
the contrary. Physicians had a more negative attitude to-
wards the mandate when they had lower confidence in
communicating with patients about vaccines, ie., lower
communication self-efficacy and a lower proportion of
unquestioning acceptors among their patients. In con-
trast, physicians who felt higher communication self-
efficacy and who had more unquestioning acceptors
among their patient clientele were more likely to en-
dorse vaccine mandates.

Among the psychological determinants, a more nega-
tive attitude towards the mandate was associated with
lower vaccine confidence, lower collective responsibility,
higher complacency, and higher calculation, while no ef-
fect was found for constraints. With regard to confi-
dence, we assume that when physicians question vaccine
safety, mandatory vaccines appear worrisome, as vaccin-
ation may put the vaccinated person at risk for poten-
tially adverse events. From an ethical perspective, a
mandate violates individual liberty, i.e., free will, but this
violation may be justified as long as the mandate maxi-
mizes individual health. Those who lack confidence in
vaccine safety, however, may question this benefit to in-
dividual health [28]. Likewise, a French study conducted
shortly before the implementation of new vaccine man-
dates in France found fear of side-effects to be associated
with a more negative attitude towards mandates among
the general population [29]. In an Italian study pregnant
women were more likely to favor vaccine mandates
when they felt that health professionals were honest to
them about the risk of vaccines [30]. With regard to col-
lective responsibility, we believe that physicians who vac-
cinate themselves and others in order to protect others
could favor a mandate, because a mandate restricts indi-
vidual liberty in order to protect others. In contrast, phy-
sicians who vaccinate for self-protection only (low
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collective responsibility) will be more willing to take ad-
vantage when enough others are vaccinated and thus,
might oppose a mandate, as their personal risk of infec-
tion is relatively low [31]. In accordance with this, an
Australian study among health care workers found that
the protection of co-workers was among the primary
reasons for supporting an influenza vaccine mandate
[32]. With regard to complacency, we suggest that when
risk perception is high enough, more drastic measures
seem acceptable. The above-mentioned French study
found that the perception that vaccines bring important
health benefits was associated with a more positive atti-
tude towards mandates [29]. In our study, participants
with high calculation were more likely to have a negative
attitude towards vaccine mandates. Individuals with high
calculation base their decisions on utility maximization,
ie, engaging in extensive information seeking and
attempting to make the best decision for themselves [8].
In previous studies, it was shown that calculation is
associated with non-vaccination [11]. Physicians high
on calculation might see their freedom to take these
selfish, rational decisions infringed by a vaccination
mandate [26].

Pediatricians had more negative attitudes towards vac-
cine mandates (especially mandates for children) than
other physician subgroups. Pediatricians were also less
confident that more children would be vaccinated due to
the mandate than other physician subgroups. Thus,
those physicians who have the most experience in vac-
cinating children were less in favor of a measles mandate
for children and less convinced it would successfully in-
crease coverage. We found that not being a pediatrician
increased the perception that more children would be
vaccinated (expected consequence), which in turn in-
creased a positive attitude towards mandates (mediation
effect). At the same time, pediatricians were better in-
formed about vaccine safety (vaccine knowledge), and
had a higher communication self-efficacy and more un-
questioning acceptors among their patients.

Some limitations of our study need to be acknowledged.
The survey does not control for social desirability. The
survey was conducted, among others, on behalf of the na-
tional public health authority in Germany, which might
have enhanced social desirability, possibly leading to an
overestimation of a favorable attitude towards vaccine
mandates and vaccines, in general. Since it is unknown
how many physicians we reached with questionnaires
(mixed-mode online/offline), we were not able to calculate
a response rate. There might be a selection bias in that
those more engaged in the topic, either pro-vaccine or
vaccine hesitant, might have been more likely to partici-
pate. By incentivizing participation through a lottery, we
tried to encourage participation and reduce selection bias.
Due to our study design we were unable to determine
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whether our survey population is representative of Ger-
many’s primary care providers. We could show, however,
that the distribution of gender and region in our study
population was similar to the distribution of gender and
region among physicians in Germany (Supplementary
Table 2) [33]. Furthermore, the means for the 5C psycho-
logical determinants of vaccination in our study (GPs
only) were very similar to a comparable study among Ger-
man family physicians which used random sampling (data
collection 2017/18) [34].

There are few studies that evaluate determinants of at-
titudes towards vaccine mandates [35, 36]. A systematic
review on attitudes towards vaccine mandates found
varying degrees of approval of vaccine mandates in dif-
ferent countries and different populations. However, the
authors conclude that few studies go beyond a mere de-
scription of approval rates to the respective mandates
and suggest that further studies should investigate the
determinants of attitudes towards mandates [37]. Our
study contributes to filling this knowledge gaps. A
follow-up study is planned for 2022 to assess whether
physician attitudes towards vaccine mandates have chan-
ged and whether expected consequences occurred. As
part of a larger research project evaluating the measles
vaccine mandate in Germany, a longitudinal survey
study among parents has been initiated in August 2020.

Conclusions

Shortly before the introduction of a measles vaccine
mandate in Germany, the majority of physicians were in
favor of the mandate and vaccine mandates, in general.
The attitudes, however, differed. This study identified
determinants of these attitudes and hence has implica-
tions for policy and further research:

Pediatricians, even though well-versed vaccine pro-
viders, were more hesitant towards the mandates, espe-
cially for the group of patients they serve — children.
Their lack of confidence in the ability of the mandate to
increase vaccine coverage among children explains their
hesitancy towards mandates. Given their high expertise
as vaccine providers, their concern deserves further in-
vestigation. Evaluation of the vaccine mandate and its ef-
fects on vaccine uptake and vaccine hesitancy is needed
- not only for this reason - to enable an evidence-based
discussion. This includes investigation into other tools
used by pediatricians to increase vaccine uptake (e.g. re-
minder systems).

In addition, negative attitudes on mandates occur
among physicians with lower communication self-
efficacy and higher numbers of vaccine hesitant patients.
Therefore, physicians need adequate support to commu-
nicate well with patients, especially hesitant patients.
This includes offering training for physicians in doctor-
patient conversation, e.g. applying promising techniques
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such as motivational interviewing [38], and making vac-
cination more prominent in medical training at
university.

Our study suggests that physicians who have low con-
fidence in vaccination, low collective responsibility and
high complacency have a more negative attitude towards
mandates, and might react with anger, similar to an ef-
fect observed in patients [26, 27]. It remains unclear
which consequences anger could have on both physi-
cians and patients. Public health institutions can try to
prevent anger by communicating herd protection, thus
countering detrimental effects of vaccine mandates, e.g.,
lower vaccine uptake for other voluntary vaccines [27].
This means that— in all communication activities - vac-
cination is framed as a collective responsibility, elimin-
ation of measles as a common effort, and vaccination as
a way to protect those who cannot protect themselves
[39]. Furthermore, public health institutions should in-
vest more in transparency concerning vaccine safety and
effective communication of the risks of vaccine-
preventable diseases, e.g., the resurgence of measles, if
they want to maintain physician support in vaccine man-
dates. This involves making vaccine safety monitoring
data more accessible to laypersons, and debunking vac-
cine safety myths [40].

Whether or not mandates are effective in increasing
measles vaccine uptake in Germany is yet to be evalu-
ated. Omer et al. have argued that mandates can be ef-
fective if implemented with care and consideration of
context [25]. Physician support of mandates, however,
cannot be taken for granted.
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