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Summary

AIMS: We recently conducted a large survey amongst par-
ents of young children exploring attitudes concerning im-
munisation and the general immunisation status of the
children and their parents in Switzerland. Since little is
known about the immunisation status of fathers of young
children, we present our findings here; data on mothers
were previously published elsewhere.

METHODS: We performed standardised interviews with
parents of children born on or after 1 January 2013, and
hospitalised at the University of Basel Children’s Hospital,
Switzerland, between January and June 2017. If partici-
pation was declined, partial consent was sought for four
questions regarding age, education level, attitudes to-
wards vaccinations in general and availability of vaccina-
tion records of the parents. To compare our study results
with other studies focusing on the completeness of the
immunisation status of fathers, we conducted a literature
search using broad search terms for studies published be-
tween 1 April 2009 and 1 December 2019.

RESULTS: Thirty-nine (20%) fathers of 199 enrolled chil-
dren participated. The great majority had a positive or
mostly positive attitude towards vaccinations, but only 2
(15%) of 13 fathers who participated in immunisation
counselling were up-to-date with all generally recommend-
ed immunisations. Fifty-two percent of participating fathers
reported that the last assessment of their immunisation
status by a physician was >5 years ago. After the birth of
their child, 56% of fathers had received a recommenda-
tion for immunisation against pertussis and 65% of them
followed the recommendation. We identified three studies
matching our review’s inclusion criteria. None of them re-
ported specific findings for fathers.

CONCLUSIONS: This is the first study to analyse the com-
plete immunisation status of fathers of young children. It
is often incomplete with potentially missed opportunities
for updating vaccinations during recent physician consul-
tations. The low participation rate of fathers is a limitation
which prohibits generalisation of our findings. However,
as healthcare personnel have been shown to have the

strongest impact on vaccination uptake, we propose that
this group be further sensitised and educated with the goal
of improving immunisation rates in fathers of young chil-
dren.

Keywords: immunisation, coverage, fathers, pertussis,
cocooning

Introduction

Vaccine hesitancy is listed by the World Health Organiza-
tion (WHO) as one of the 10 current global health threats
[1]. This is of great concern as vaccination has been shown
to be immensely successful, cost-effective and prevents
millions of deaths every year. In most societies, mothers
are the primary caregivers of young children and thus in-
volved in well-baby visits and other health-related issues
of their children. However, especially in industrialised
countries, fathers are increasingly involved in these ac-
tivities, making vaccination a true “family affair” today.
Although immunisations are generally well implemented
in infants and young children, substantial gaps are often
found in older children, adolescents and, especially, in
adults [2].

We recently conducted a large survey amongst parents of
young children, exploring the implementation of immuni-
sations in pregnancy and the general immunisation status
of the children and their parents in Switzerland. Here we
report data on the immunisation status and attitudes con-
cerning immunisation of fathers of young children. Our
findings in mothers and children have been reported else-
where [3].

Furthermore, to put our findings in the context of previous
publications, we performed a literature review to identify
previous studies focusing on the completeness of the im-
munisation status of fathers to compare them with our find-
ings.
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Methods

Ethics approval
The Ethics Committee of North-Western and Central
Switzerland, EKNZ, approved the study in November
2016 (Project-ID 2016-01894).

Immunisation recommendations
The Swiss National Immunisation Technical Advisory
Group (Eidgenössische Kommission für Impffragen, EKIF
or Commission fédérale pour les vaccinations, CFV) cur-
rently recommends, among others, the following immuni-
sations of potential relevance for fathers of young children:

– A dose of diphtheria and tetanus toxoids, since 2011 in
combination with an acellular pertussis vaccine (Tdap),
for all adults at 25 years of age.

– A pertussis booster dose (Tdap) for all individuals ≥16
years of age who have regular contact with infants <6
months of age, unless they had received their last per-
tussis vaccine dose <10 years ago. The aim of this strat-
egy, which is known as “cocooning”, is to protect young
infants from acquiring pertussis from their close contact
persons.

Study design and population
This was a survey among parents of children who were
hospitalised at the University of Basel Children’s Hospital,
Basel, Switzerland, details of which have been published
before [3]. Briefly, for parents to be eligible, their child had
to be born on or after 1 January 2013 and be at least 6
months old at the time of hospitalisation. Further inclusion
criteria are shown in figure 1 below.

Recruitment and data collection
Study enrolment occurred on a weekly basis according to
the availability of the investigator (MLE) between Janu-
ary and June 2017. Basic screening for eligibility used the
hospital’s clinic information system. The remaining inclu-
sion criteria were assessed during a personal approach to
the parents. The study was then briefly explained by the
investigator and detailed information and a consent form
were distributed in written form to all eligible parents in ei-
ther German, English or French. If communication in one
of these three languages was not possible, the child was
excluded from the study. In a second approach, the moth-
er and/or the father were interviewed, and the vaccination
records of the child and participating parent(s) were ob-
tained, if available. If study participants did not provide the
vaccination records while in hospital, we sent a reminder
by mail several days after discharge.

Parents were asked to give consent for the complete inter-
view. Parents who declined were asked if they were will-
ing to participate in a short interview consisting of four
questions, regarding their age, education level, attitudes to-
wards vaccinations in general and availability of vaccina-
tion records. All parents who gave consent for the com-
plete interview were offered free vaccination counselling
on the basis of their documented vaccinations.

Vaccination status was categorised as “up to date” if the
following were documented:

– >3 doses of diphtheria, tetanus and inactivated po-
liomyelitis (dT-IPV) vaccines,

– >1 dose of acellular pertussis component (pa) vaccine
<10 years ago or at any time after birth of the child,

– >2 doses of measles-mumps-rubella (MMR) vaccine
(unless born before 1964, in which case no MMR is rec-
ommended in Switzerland) and

– >3 doses of hepatitis B vaccine (HBV) or 2 doses with
full antigen content (formulation for adults), if immu-
nised at 11–15 years of age.

Study interview
The standardised study interview was divided into three
parts. The first part contained questions to the mother, the
second part contained questions to the father (appendix
1) and the third part contained questions concerning the
child, which were posed to the first participating parent if
both parents took part. We classified parental education ac-
cording to the International Standard Classification of Ed-
ucation (ISCE) [4]. Data from the interviews were elec-
tronically recorded via secuTrial, a web-based database
application.

Immunisation scores
We developed an immunisation score specifically for fa-
thers of young children, with the goal of quantifying com-
pleteness of their immunisation status and correlating it
with that of their children (appendix 2).

Statistics
Sample size was calculated on the basis of the primary end-
point of the original study, which was recommendations
and immunisations received by the children’s mothers dur-
ing pregnancy [3]. For all other calculated frequencies, no
inference was made. All analyses of secondary research
questions are exclusively exploratory. Data was analysed
using R language and environment.

Literature review
We searched in PubMed for studies published between 1
April 2009 and 1 December 2019 with the combination
of MeSH terms, title or abstract (fathers OR paternal OR
parental OR parents) AND (vaccination status OR immu-
nisation status OR immunization status OR vaccination
coverage OR immunisation coverage OR immunization
coverage OR vaccination record OR immunisation record
OR immunization record) in December 2019.

For the initial search no language restrictions were applied;
no studies had to be excluded because the full text was in a
language other than English, German or French. Identified
articles were categorised by MLE as eligible by their title,
followed by abstract content and full text reading. UH in-
dependently reviewed all abstracts and the full text of those
articles remaining after categorisation by the first reviewer
(MLE) and a 10% subset of all titles excluded by the first
reviewer (MLE). Disagreements between the two review-
ers were solved by discussion.

To be included in the review the paper had to focus on gen-
eral vaccination status of fathers or both parents. Papers
that focused on solely one vaccination such as pertussis or
influenza were excluded.
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Results

Study subjects and general findings
A total of 398 children met the age criterion and were
screened for eligibility; 199 (50%) of children and 39
(10%) of their fathers participated (fig. 1). In 36 instances
the father gave consent for the complete interview and 3
fathers consented to the short interview.

General characteristics of the 39 participating fathers are
shown in table 1. The great majority had a positive or
mostly positive attitude towards vaccinations, irrespective
of their educational level. The following detailed analyses
are based on interviews with the 36 fathers who gave full
consent for study participation.

Assessment of immunisation records and immunisa-
tion status during medical consultations
Only 15 (42%) of 36 fathers were able to provide their
immunisation records; 6 (17%) stated that they possess
records (but did not provide them for consultation) and the
remaining 15 (42%) fathers stated that they had no records.

All fathers had one or more physician contacts in the 5
years before study participation, mainly with general prac-
titioners. However, only 9 (25%) of 36 stated that their im-
munisation records were assessed during their last medical
consultation and 15 (48%) of 31 with specific knowledge

Figure 1: Study flow chart (modified from figure 1 in [3]).
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on the timing reported that the last assessment of their im-
munisation status by a physician was <5 years ago.

Immunisation scores
In the group of fathers with a positive attitude towards im-
munisation, total immunisation scores were highest, with
a mean of 4.4 out of a maximum possible score of 11, as
compared with 3.1 and 3.0 in those with mostly positive
and mostly negative attitudes, respectively. Although non-
parametric regression models showed no significant corre-
lation as a result of the small numbers, a trend correlation
of an up-to-date immunisation status of children with a
positive paternal attitude to vaccinations was noted. All
children of fathers with positive or mostly positive atti-
tudes towards immunisation had maximum mean immuni-
sation scores: 3 of a maximum of 3 in children age 6 to <12
months, 6 of 6 in children ≥12 to <24 months, and 10 of 10
in children ≥24 months of age.

Immunisation counselling for fathers during hospitali-
sation of the child
We offered immunisation counselling to all participating
fathers. Fourteen (39%) of 36 were interested and 13
(36%) provided immunisation records as the basis for the
individual counselling. Of these, 2 (15%) were up to date
with all generally recommended immunisations for adults.
The remaining 11 (85%) fathers had one or more gaps
and received individual recommendations for catch-up or
booster immunisations accordingly. Follow-up on the out-
come of counselling 4–6 weeks later was successful in
eight (73%) of them. Of these, one (13%) had received the
recommended vaccination(s) in the meantime. Two men-
tioned that they had forgotten about it or had not had time
yet to consult a physician for administration of the recom-
mended immunisations. One father stated that he did not
deem the recommended immunisations useful, another that

the family doctor had not had an appointment available yet,
and two stated that they intended to receive the immuni-
sations at their next regular physician’s appointment. One
father gave no reason for noncompliance with our recom-
mendation.

Pertussis immunisations in fathers after birth of their
child
Overall, 20 (56%) fathers had received a recommendation
for immunisation against pertussis after birth of their child
by a healthcare professional and 13 (65%) of them said
they were then immunised. Pertussis immunisation was
predominantly recommended by paediatricians (n = 7) and
the vaccine had been administered by paediatricians (n =
5), general practitioners (n = 5) and other physicians (n
= 3). The main reason for noncompliance was the notion
of fathers that pertussis immunisation was not considered
useful (n = 4 of 7).

Systematic review
The PubMed search yielded 1376 results (appendix 3).
Of these, 1203 were excluded for not being relevant to
the study question on the basis of the study title. All ab-
stracts of the remaining 173 publications were read and
154 deemed irrelevant to our study question. The remain-
ing 19 papers were read in full; this resulted in exclusion of
16 due to lack of relevance leaving 3 studies (summarised
in table 2) that matched our inclusion criteria.

Cheffins et al. [5] examined the self-reported parental im-
munisation status for MMR, pertussis, tetanus and varicel-
la. Data were collected from 177 parents including 48 fa-
thers during the child’s vaccination appointment in general
practices in Queensland, Australia, and 66% had at least
one vaccine missing.

Rossmann et al. [6] investigated the acceptability of rec-
ommended vaccinations for adult contacts (other than the

Table 1: General characteristics of participating fathers.

Fathers Partial and full consent Full consent

Age (in years)

Total n 39 36

Mean 35.3 35.1

SD 5.8 5.7

Median 34 34

IQR 31.5–39 31.75–38.25

Range 26–52 26–52

Educational level*

Total n 39 36

Compulsory School (0–3), n (%; 95% CI) 3 (7.7; 2–22) 3 (8.3; 2.2–23.6)

Apprenticeship (4), n (%; 95% CI) 18 (46.2; 30.4–62.6) 16 (44.4; 28.3–61.7)

Higher Education (5–8), n (%; 95% CI) 18 (46.2; 30.4–62.6) 17 (47.2; 30.8–64.3)

Attitude towards vaccination

Total n 39 36

Negative, n (%; 95% CI) 0 (0; 0–11.2) 0 (0; 0–12)

Mostly negative, n (%; 95% CI) 2 (5.1; 0.9–18.6) 2 (5.6; 1–20)

Mostly positive, n (%; 95% CI) 28 (71.8; 54.9–84.5) 25 (69.4; 51.7–83.1)

Positive, n (%; 95% CI) 9 (23.1; 11.7–39.7) 9 (25; 12.7–42.5)

Vaccination records†

Total n 39 36

Record existent, n (%; 95% CI) 23 (59; 42.2–74) 21 (58.3; 40.9–74)

Record available, n (%; 95% CI) Unknown 15 (41.7; 26–59.1)

CI= confidence interval; IQR= interquartile range; SD= standard deviation * According to International Standard Classification of Education Levels † Existent: according to history;
available: provided to study investigator for assessment
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mothers) of new-born infants during well-baby visits at
a county hospital in Texas, USA. Self-reported receipt of
recommended routine childhood immunisations was as-
sessed without further classification and no specific details
were reported.

Finally, Spaan et al. [7] examined vaccination coverage
in orthodox Protestants in the Netherlands. Most (55.3%)
respondents reported being “vaccinated”, but the level of
completeness according to national recommendations was
not addressed.

Unfortunately, no specific data that would have allowed us
to distinguish the immunisation status of fathers from oth-
er men and/or mothers was reported in any of these three
studies.

Discussion

We assessed the attitude of fathers concerning immunisa-
tions and compliance with recently implemented recom-
mendations for immunisation against pertussis after the
child’s birth in Switzerland. The great majority of fathers
stated that they had a positive or mostly positive attitude
towards vaccinations. However, their willingness to partic-
ipate in vaccination counselling was disappointingly low at
38%. Further, the fact that only 15% of fathers who partici-
pated in immunisation counselling were up to date with all
generally recommended immunisations for adults is worri-
some and so is the lack of motivation to close immunisa-
tion gaps.

Apparently, reviewing the immunisation status of their pa-
tients during consultations is a low priority for many pri-
mary care physicians in Switzerland, as indicated by the
high proportion of missed opportunities for vaccinations
during physician visits: the majority of fathers stated that

their immunisation status was not reviewed during their
last physician visit within the previous 5 years. This is
worrying, as we found substantial immunisation gaps: only
15% of fathers who participated in immunisation coun-
selling and provided their immunisation records were up
to date with all their immunisations and the mean immuni-
sation score was 4.4 of a maximum of 11 points. Of spe-
cific concern is the fact that up-to-date immunisations are
especially important for persons who are in close contact
with young children, as they are a frequent source of trans-
mission of infectious diseases such as pertussis [8]. Un-
fortunately, our survey did not address the specific reason
for the last physician visit. Admittedly, during consulta-
tions for acute diseases assessing the general immunisa-
tion status is challenging. However, a standing order in
the physician’s office could delegate this important task
to office assistants. We propose that access to immunisa-
tions should be simplified and any physician visit by men
should be used to check their immunisation status, includ-
ing those with gynaecologists when accompanying their
pregnant partners and paediatricians when accompanying
their child. As we have shown, several fathers had received
their pertussis immunisation from a paediatrician. The op-
tion of receiving vaccinations on site during a consultation
with the child without the need to arrange a separate con-
sultation with another doctor should be attractive for fa-
thers. As shown in the study by Rossmann et al. [6], the
willingness to receive immunisations on the same day and
on site during a well-baby visit is high.

Our review of the literature resulted in only three studies
and parental immunisation status was assessed in sufficient
detail in one of them [5]. Of note, only 34% of partici-
pating parents had a complete immunisation status. How-
ever, data were not stratified by mothers and fathers, and

Table 2: Studies included in the review.

Study Cheffins et al. 2011 [5] Rossmann et al. 2014 [6] Spaan et al. 2017 [7]

Country/region Australia, Queensland USA, Texas Netherlands

Study type, setting, and year
of performance

Prospective cohort study in 8 general prac-
tices, year unknown

Survey on acceptability of recommended vac-
cinations among a convenience sample at a
county hospital, year unknown

Cross-sectional observational study using on-
line questionnaires in orthodox protestants,
2013

Study population 177 parents of children <4 years of age 258 predominantly Hispanic, underinsured
and medically underserved adult contacts
(other than mothers) of newborn infants,
18–73 years of age

981 adults 18–40 years of age with (n = 357)
or without children (n = 624)

Number of fathers 48 166 260 male participants, number of fathers not
reported

Immunisations assessed MMR, pertussis, tetanus, varicella (self-report-
ed)

Receipt of recommended routine childhood
immunisations (self-reported)

Vaccination status categories: fully vaccinated,
partly vaccinated, not vaccinated, unknown
(self-reported)

Intervention Recommendation for catch-up immunisations
based on parent’s history and national guide-
lines; follow-up 2 months later

Tdap, influenza, PCV, MCV were offered on
site free of charge to those with immunisation
gaps and/or fulfilled indications after education
about pertussis and other recommended adult
immunisations

None

Major findings Vaccination status was incomplete for >1 vac-
cine in 66% of parents
Most frequently recommended vaccines: per-
tussis (46%) and tetanus (26%)
53% of parents with immunisation gaps com-
plied with recommended vaccinations
Most common reason for non-compliance:
“haven’t got around to it” (36%)

Willingness to receive vaccines if indicated:
Tdap 76.1%, influenza 73.3%, PCV 53.3%,
MCV 50.5%
Attitudes towards cocooning: “good or great
idea” in 97.2% of participants

Vaccination coverage of respondents reported
to be 55.3%
Vaccination coverage decreased with increas-
ing level of religious conservatism from 80.0%
(low) to 57.0% (medium) to 10.8% (high)

Shortcomings No specific results for fathers reported No specific results for fathers reported
No specific results on previous actual vaccina-
tions or those administered during intervention
reported

No specific results for fathers reported
No vaccine specific results reported
Level of completeness of vaccinations not re-
ported

MCV = meningococcal conjugate vaccine; MMR = measles, mumps, rubella vaccine; PCV = pneumococcal conjugate vaccine; Tdap = tetanus-diphtheria-acellular pertussis com-
bination vaccine
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immunisations were self-reported but not verified by vac-
cination documentation, which could have resulted in over-
reporting. In our study, 30% of mothers [3] and 15% of fa-
thers were up-to-date with their immunisations. Significant
immunisation gaps were also found in adults in a Swiss
study conducted by Valeri et al. in 2014, where free eval-
uation of immunisation status was offered in pharmacies.
Proportions of up-to-date tetanus immunisation were 56%
and 44% and those for diphtheria were 45% and 34% for
>5 and >6 doses, respectively [2].

In our study, the great majority of fathers stated that they
had a positive or mostly positive attitude towards vacci-
nations, which is an ideal prerequisite for successful indi-
vidual counselling and public information campaigns. Sur-
prisingly, however, only approximately 40% of all fathers
showed interest in immunisation counselling. We are con-
cerned that this may indicate a lack of interest and compe-
tence in health issues in general.

Healthcare providers have a strong influence on vaccine
acceptance [9]. Therefore, it will be crucial to improve
their confidence in vaccination and additional efforts must
be made to engage them in activities aimed at tackling vac-
cine hesitancy amongst their patients in the future.

Immunisation records in Switzerland are currently primar-
ily paper based. In routine and emergency consultations,
where patients rarely have their vaccination records avail-
able, this often poses a problem. This made data collection
of documented immunisations cumbersome for the par-
ticipants and investigators in this study. Specifically, only
58% of fathers in our study stated that they possessed
vaccination records and only 41% could provide them.
This may indicate that in fact they were missing in many
cases. Electronic immunisation records, which can be ac-
cessed and updated whenever necessary either by a physi-
cian or the patients themselves, are a possible solution to
this problem. In fact, electronic documentation of vaccina-
tion records has been available in Switzerland since 2012
via the website http://www.meineimpfungen.ch on a vol-
untary basis. Unfortunately, however, its use still is far
from optimal with only 150,000 registrations (<2% of the
population in Switzerland) since its launch. Encouraging-
ly, a 20% increase in new registrations was observed in
2017. Currently, campaigns supported by the Swiss Feder-
al Office of Public Health are being performed to increase
awareness among medical personnel and to promote the
use of electronic vaccination records [10].

A comparison of our results with other studies regarding
pertussis immunisation in parents of young children shows
that no progress regarding implementation of the so-called
“cocooning strategy” has been made during the past sev-
eral years [11, 12]. Parental knowledge about pertussis has
been shown to be insufficient in multiple studies [11–13].
Therefore additional information for parents is evidently
needed, even more so because doubt about its usefulness is
the most important reason for refusal of pertussis immuni-
sation after birth of the child. Ideally, pertussis immunisa-
tion should be offered to fathers and mothers (if not immu-
nised during pregnancy) after delivery of the new-born on
the maternity ward or on the occasion of the first well-baby
visit with the paediatrician, at the latest.

Our study has strengths and limitations. A major strength
is the personal interview that was conducted by the same

investigator with every participant, as well as the consul-
tation of vaccination records where available. However,
since the results originate from these interviews, recall bias
cannot be excluded. The hospital as a setting for this type
of intervention can arguably be challenging as parents may
be preoccupied with their sick child. As children in inten-
sive care were not included in our study, none of the chil-
dren was in a critical state of health. More suitable access
to parents, for example during routine paediatrician or fam-
ily doctor visits, should be explored in the future.

Many of our analyses of secondary endpoints did not re-
veal significant findings because of the limited sample size
and low participation rate of fathers (20%), which is a limi-
tation of our study. Therefore, our findings should be inter-
preted carefully and not be generalised. However, whereas
many such investigations have been performed in mothers,
as the literature search has shown, this is the first study to
investigate immunisation attitudes and status in fathers of
young children and report specific results for fathers. On-
ly one other study has investigated immunisation status in
parents of young children, without providing separate data
for fathers [5]. We encourage other study groups to enlarge
the knowledge in the future.

Finally, as we limited the literature search to studies that
assessed the general vaccination status of fathers or both
parents we may have missed relevant papers on adherence
to some of the specific vaccines such as MMR, pertussis or
influenza.

In conclusion, more efforts are needed by health care
providers to inform and vaccinate fathers of young chil-
dren as this is a group with often incomplete immunisation
status and, until now, potentially missed opportunities for
catch-up vaccinations. Easier access to vaccinations should
be provided and supported by child health policy makers.
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Appendix 1: Questionnaire regarding father’s immunisa-
tion history

Appendix 2: Immunisation scores in children and their fa-
thers

Appendix 3: Result of the literature search The appendices are available as PDF files at
https://smw.ch/article/doi/smw.2020.20289.
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