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ABSTRACT

Introduction: The level of vaccination coverage with obligatory preparations in Poland reaches 98%. This
is facilitated by the introduction of the Individual Vaccination Calendar (IVC) compliant with medical
contraindications to vaccination.

Aim: The aim of the study was to assess whether the refusal of vaccinations after birth has an impact on
the proper implementation of the vaccination calendar in the first year of life.

Methods: The study involved healthy, term newborns who were born in the Department of Neonatology
in 2011-2015. There were 156 patients enrolled to the study. Among them, 133 were in the control
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group — vaccinated after birth, and 23 constituted the study group - not vaccinated after birth.
Results: Not all healthy newborns are vaccinated after birth, statistical significance was obtained between

the study and control group (p < 0,00001).

newborn; infant; vaccination
schedule

Only 48% of patients not vaccinated after birth received TB-vaccine during the first year (p < 0,00053).
Parents of 26% of infants in the study and of 2% of infants in the control group declared using the IVC

(p < 0,001).
Conclusions:

(1) Proper implementation of the vaccination schedule in the first year of life results from the initiation of

vaccinations after birth.

(2) Unreasonable introduction of the IVC promotes incorrect timing of mandatory vaccinations.

Introduction

The level of vaccination coverage with obligatory preparations
in Poland reaches 96-98%'. The high percentage of persons
immunized against infectious diseases results from the proper
implementation of the vaccination schedule (VS). Proper
observance of indications and contraindications to vaccination
is aimed at protecting the entire population: protection of the
vaccinated person (individual immunity), as well as people
who cannot receive all vaccinations (community resistance).”
This is facilitated by the introduction of the Individual
Vaccination Calendar (IVC) among chronically ill patients.
Recent scientific reports show that improper implementation
of the VS does not result from medical contraindications to
vaccination but from parental decisions. Therefore, an attempt
was made to assess the impact of parental decisions on vacci-
nations with regard to the implementation of the vaccination
calendar.

Aim
The aim of the study was to assess whether the refusal of

vaccinations after birth has an impact on the proper imple-
mentation of the vaccination calendar in the first year of life.

Material and method

The study included healthy, full-term newborns, born in the
Neonatology Clinic of the University Hospital in Wroclaw
from January 2011 to December 2014.

A positive opinion of the Bioethical Committee at the
Medical University in Wroctaw for the conducted research
(opinion no: KB-753/2012 of 25.10.2015) has been obtained.

Groups of patients were created based on the assessment of
the general condition, clinical examination of newborns, the
medical history obtained, vaccination qualifications according
to the current communication of the Chief Sanitary Inspector
regarding the Protective Vaccination Program (Table 1) for
a given year and the conducted questionnaire survey. The
patient qualification process verified the socio-economic data
concerning their parents, the course of pregnancy and delivery,
the manner of termination of pregnancy as well as anthropo-
metric data of newborns. On the basis of the sex-specific
Fenton growth chart” for a given fetal age, eutrophic newborns
were separated to be included in the study.

The control group consists of randomly selected patients
who meet the inclusion criteria (Table 2) and are vaccinated
with refunded vaccines in the first days of life. Parents provided
their written consent to vaccinate the child in the neonatal unit.
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Table 1. Polish Calendar of Vaccinations in the first year of life (mandatory, refundable vaccinations).

Vaccine
First year of life BCG HBV DTP IPV HiB
1. day of life one dose first dose
2. month of life second dose first dose first dose
3. — 4. month of life second dose first dose second dose
5. — 6. month of live third dose second dose third dose

7. month of life third dose

BGC - tuberculosis vaccine

HBV - hepatitis B vaccine

DTP - dyphteria, tetanus and pertussis vaccine
IPV - inactivated poliomyelitis vaccine

HiB — Hemophilus influenzae type b vaccine

Table 2. Including and excluding criteria of patients for the study.

No. Including criteria Excluding criteria

Preterms and neonates born after
term of delivery

Hypotrophic and hypertrophic
newborns.
birth weight below 2000 g.

1. The full-term newborns

2. Eutrophic newborn.
Birth weight above 2000 g. The
weght below 2000 g is
contraindication to vaccination
against TB.
3. Healthy newborns Newborns, whose staing in hospital
after birth was complicated.
Newborns, who received after
1 minutes of life less than 7

points in Apgar scores

4. Newborns, who were born in good
codition (which means that they
have received more than 7 points
in Apgar scores)

5. Newborns without antenatal risk Newborns, whose mothers during
factors pregnancy were sick

6. Newborns with congenital

malformations.

Refundable preparations are vaccines purchased from the state
budget. There are two vaccines in the first day of life: vaccine
against tuberculosis (BCG) and the first dose of hepatitis
B vaccine (HBV). Nonrefundable preparation is vaccines pur-
chased by parents, e.g., hepatitis B vaccine different firms or
optional vaccines.

The control group is composed of patients meeting the
inclusion criteria, not vaccinated after birth at all, despite the
lack of contraindications. The parents did not agree in writing
to vaccinate the child in the neonatal unit. These newborns did
not receive BCG or HBV in the unit after birth.

The study was carried out in 2011-2015. A total of 428 patients
fulfilling the inclusion criteria took part, whilst. Finally, after
one year, 156 patients qualified for the study.

The control group consisted of patients (133 newborns),
who were vaccinated according to their Vaccination Calendar
shortly after birth.

The study group consisted of patients (23 newborns), who
were not vaccinated against tuberculosis or hepatitis B after birth.

The division of patients into groups is presented in Figure 1.

Parental participation consisted in completing the question-
naire immediately after giving birth (Questionnaire regarding
vaccinations of a healthy full-term newborn after birth -
Annex 1) and a year after the birth of the child (Questionnaire
regarding vaccinations after the child’s first year of life - Annex 2).
The survey was conducted mainly with the mother during the
hospitalization in the maternity unit. However, the survey after
one year was carried out with the parents during their visit to the
Neonatal Outpatient Clinic, after a telephone appointment or by

study group
n=23

control group
n=133

= Patients vaccinated according Polish Calendar of Vaccinations in unit after birth

= Patients not vaccinated according Polish Calendar of Vaccinations in unit after birth

Figure 1. The division of patients into groups.

telephone contact. The conversation with the parents was pre-
ceded by a physical examination of the patient.

The postnatal questionnaire (Annex 1) contained questions
concerning the reasons for parents’ withdrawal from vaccination
and sources of information on vaccination. In the survey after
one year, the implementation of the vaccination calendar was
analyzed (Annex 2) i.e., whether the vaccinations initiated dur-
ing the hospitalization after birth were continued in accordance
with the calendar, also in terms of timeliness, as well as whether
and which vaccine was administered in those who did not
receive post-natal vaccination. Lack of vaccination of the patient
in the first year of life with obligatory vaccines was understood as
the improper implementation of the vaccination calendar.
Questions were asked regarding the child’s development and
its clinical status, chronic diseases, which could constitute med-
ical contraindications for vaccination, in the context of the with-
drawal from vaccination. The timeliness of the vaccinations
performed was analyzed along with the issue whether their
possible postponement took place for medical reasons. If the
Individual Vaccination Calendar was used, the reasons for its
introduction were evaluated (the child’s condition), including
the verification of their legitimacy in terms of medical reasons.
The evaluation of obligatory and recommended vaccinations in
the first year of life as well as the use of highly combined vaccines
were assessed. The next questions concerned the sources of
information on vaccination, as in the first questionnaire.

The results of the obtained tests were subjected to statistical
analysis. In groups with heterogeneous variances, the nonpara-
metric test of the Kruskal-Wallis rank sum was used, where the
homogeneity of variance was checked using the Bartlett test. The
x2df test with Yates correction and the appropriate number of
degrees of freedom were used to calculate the frequency of occur-
rences of discrete parameters in the studied groups. Statistical
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Table 3. Complementation of the vaccination schedule in the study and control
group, timing performance of vaccinations, and the validity of avoiding
immunization.

Study group Control group

156 newborns n=23 n=133
Vaccination Schedule Compliance 74% (n = 17) 100% (n = 133)
p < 0,001
Avoiding Immunization 100% (n = 23) 14% (n = 19)
p < 0,001
Justified Avoiding Immunization 4% (n=1) 4% (n = 5)
ns (p = 0,892)
Individual Vaccination Calendar 26% (n = 6) 2% (n=12)
p < 0,001; OR = 0,04 (Cl 95,0%

0,01-0,23)
Vaccination Calendar of possible 57% (n = 13) 100% (n = 133)

siblings
p < 0,001

analysis was carried out using the package of computer statistical
program EPIINFO version 7.1.1.14 (of July 2, 2013).

Results
Implementation of the vaccination calendar

The parents of healthy full-born infants refuse to start vaccina-
tions at the neonatal unit, even in the absence of contraindica-
tions (p < 0,00001).

Not all healthy full-born newborns receive the vaccination
against hepatitis B with reimbursed formulas in the neonatal
unit (p < 0,00001).

On the basis of the data obtained after one year, the correct
implementation of the calendar of protective vaccinations of the
examined patients, as well as the timeliness of their performance
and the legitimacy of postponing vaccinations in the first year of
life were analyzed.

In the control group, the preventive vaccination sche-
dule was implemented in all, i.e., 133, patients (100%) in
comparison to the study group, where the vaccination
schedule was correctly performed in 17 patients who
accounted for 74% of this group (p < 0,00001). As a result,
the vaccination calendar was not carried out in the
first year of life in six patients, constituting 26% of the
study group (Table 3).

Of the 23 patients not vaccinated against tuberculosis after
birth, 11 (48%) received vaccination (p < 0,00053) during the
first year of life, which means that more than half of neonates
who were not vaccinated against tuberculosis in the neonatal unit
(12 patients, 52%) did not receive this vaccination in the first year
of life! (Table 4).

The relative risk of not vaccinating an infant against
tuberculosis in the first year of life is 2,09 if the child
does not receive this vaccination in the neonatal unit
(Rry05 = 0; Rry 00 = 2,09 CI 1,36-3,20; Rr; 3 = 0,478 CI
0,312-0,733; Rry,0 = 0).

Of the 22 patients not vaccinated against Hepatitis B at
birth, 59% (p < 0,00349) received the vaccination in the
first year of life, meaning that as many as 41% of patients
not vaccinated in the neonatal unit did not receive this
vaccination in their first year of life. The relative risk of
not vaccinating an infant against hepatitis B in the first year
of life is 0.591 times greater if the child does not receive
this vaccination in the neonatal unit (Rr;,, = 0,591 CI
0,417-0,837).

The vaccination of patients from the study group against
diphtheria, pertussis, tetanus, polio, and Haemophilus influ-
enza type b was performed in the first year of life in 61% of
cases. Among the members of this group, 39% were not
immune to the above-mentioned diseases (p < 0,00001). The
implementation of vaccination in the first year in both groups
is shown in Table 5.

Timeliness of vaccination (Table 3)

Avoiding immunization concerned situations in which
patients did not receive vaccinations according to the current
vaccination calendar (Table 1). It was analyzed whether post-
ponement in vaccination occurred on medical reasons (justi-
fied) or not (unjustified).

Postponement of vaccination in the first year of life in the
control group took place in 14% of patients, only 4% of which
were justified (p < 0,00001) .

Postponement of vaccination in the first year of life in the
study group took place in 100% of patients, only 4% of which
were justified (p = 0,892).

Unjustified postponement of vaccination took place in 14%
of the population surveyed.

Parents of 26% of infants in the study group declared using
the Individual Vaccination Calendar.

Parents of 2% of infants in the control group declared using
the Individual Vaccination Calendar.

For these data, statistical significance was obtained:
p < 0,001; OR = 0,04 (CI 95,0% 0,01-0,23).

The comparison of results obtained after one year in both
groups is presented in Table 3.

Table 4. The implementation of vaccination in the first year of life in both groups in compared with the current Polish Calendar of Vaccination.

First year of life

Vaccination Calendar BCG HBV DTP HiB IPV
Control group received 100% 100% 100% 100% 100%
(n=133) not received 0% 0% 0% 0% 0%
p < 0,00001 p < 0,00001 p<0,00001 p<0,00001 p< 0,00001
Study group received 48% (n=11) 59% (n = 13) 61% (n = 14) 61% (n=14)  61% (n=14)
(n=23) not received 52% (n = 12) 41% (n=9) 39% (n=19) 39% (n=9) 39% (n =9)
p = 0,00053 p = 0,00349
Rraz3 =10 Rri;=0

Rri50 = 2,09 Cl 1,36-3,20
Rri»3 = 0,478 C1 0,312-0,733
Rry0 =0

Rri5; = 0,591 C1 0,417-0,837

Rri, = 1,69 Cl 1,20-2,40
Rri;3=0




Table 5. Sources of information about vaccinations in both groups.

Sources
of Study group Control group
information n=23 n=133 Results
Medical 39% (n=9) 72% (n = 96) p = 0,002
staff OR = 4,06 (Cl 95,0%
1,61-10,12)
Media 56% (n = 13) 18% (n = 24) p < 0,001
OR = 0,17 (Cl 95,0%
0,07-0,43)
Friedns 22% (n =5) 5% (n=7) p = 0,006
OR = 0,20 (Cl 95,0%
0,06-0,70)

In the control group, 5% of patients are chronically ill. In the
study group, there are no chronically ill patients and 4,5% of
patients have an Individual Vaccination Calendar. It was sta-
tistically significant that the possible siblings of the patient
from the control group would be vaccinated less often in the
future in comparison to the siblings of the patient in the
control group (Table 3).

Patients from the control and study group live in the envir-
onment of vaccinated people, where both parents and relatives
were vaccinated in the past (p < 0,001).

There is a statistically significant difference between the
study and control groups in the distribution of information
about vaccinations from the doctor (p = 0,002) and from
the media (p < 0,001) in the child’s first year of life
(Table 5).

Medical staff are the main source of information on vacci-
nation in the control group in the first year of life (p = 0,002).

Parents of vaccinated children more often used information
from the doctor than parents of unvaccinated children (72%
vs. 39%).

The psychomotor development of all patients was nor-
mal. The clinical condition of the patients was good. One of
the examined patients from the control group had conge-
nital immunodeficiency, autism, VSD, and WPW.

Due to the lack of response from all respondents, the question
concerning infections was excluded.

Discussion
Anti-vaccine attitudes

In the study at the Department of Neonatology in
2011-2015, it was shown that not all healthy, full-term
newborns receive vaccinations in the neonatal unit after
birth (p < 0,00001). Unjustified postponement of vaccina-
tions results from parental decision. In English-language
literature, the term “vaccine hesitancy” is used to charac-
terize people who accept vaccination but have significant
concerns about it.* The concept of “vaccine-hesitant par-
ents” (VHPs) was coined in a similar way, describing
a diverse group of parents presenting different attitudes
to vaccination, beliefs, preferences regarding the immuni-
zation schedule, and its implementation.”

The authors categorized VHPs in various ways. The criterion
for the division is based on the degree of implementation of the

HUMAN VACCINES & IMMUNOTHERAPEUTICS . 1159

current vaccination program of the child: full implementation of
the vaccination program, selective implementation, delayed vacci-
nation schedule, lack of implementation of the vaccination sche-
dule. Guts et al.® divided the population of undecided parents into
five subgroups: proponents of vaccination, willing to communi-
cate, health advocates, concerned caregivers, the worried. Keane
et al’ proposed the division into the believers in vaccination, the
doubtful, the indifferent, and unconvinced. The four-group divi-
sion was also adopted by Benin et al® acceptors, those undecided,
delaying, refusing. In turn, Gowda et al’ carried out
a questionnaire, verifying the parents’ levels of indecisiveness in
the context of the implementation of future vaccinations. Leask
etal. '’ proposed a division including a group of parents as follows:
absolute acceptors, careful acceptors, undecided, selective or delay-
ing vaccinations, and refusing. It is worth emphasizing that VHPs
include parents who have doubts about vaccination but still use it
After the analysis of the divisions, a similar trend of the variant
with similar terminology was found.

Attempts to characterize a group of parents questioning the
legitimacy of vaccination of children are aimed at defining
a specific group of people, with regard to whom specific actions
should be undertaken to convince them to vaccinate their
children. The authors distinguish data on the immune system,
communication, and information (socio-economic) family
characteristics as well as parents’ attitudes and the level of
their knowledge. Factors affecting the attitudes of improper
implementation of the vaccination schedule are higher educa-
tion, lower socioeconomic status, limited knowledge of health
workers."!

The character of the group of undecided parents is
reflected in the search for knowledge about vaccination.
Because VHPs want to be co-deciding about the health of
the child, they reach for the available sources of informa-
tion about vaccinations. In co-deciding on the use of
vaccine in their child, parents want to maintain some
control over their child’s health.

The success of the prevention of infectious diseases is
based on:

(1) The development of effective immunization.

(2) Relevant vaccination schedules and their distribution to
the public.

(3) Monitoring of the safety of vaccinations by reporting
vaccine injury (VI)

(4) Public acceptance of the proposed VS."

A disturbance in any of the elements interferes with the process
of effective infection prevention.

Conclusions

(1) Proper implementation of the vaccination calendar in
the first year of life results from the initiation of vacci-
nation administration after birth

(2) Unjustified introduction of the Individual Vaccination
Calendar promotes the incorrect implementation of
mandatory vaccinations and delay of immunization.
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Annex 1. QUESTIONNAIRE REGARDING VACCINATIONS OF A HEALTHY FULL-TERM NEWBORN AFTER BIRTH

1. Do you agree to carry out a questionnaire regarding vaccinations of a healthy full-term newborn after birth

2. Do you agree to vaccinate your child in the first day of life according to the current vaccination schedule against tuberculosis?

YES o NO o
YES o NO o

3. Do you agree to vaccinate your child in the first day of life according to the current vaccination calendar against hepatitis B vaccine available in the

hospital?

YESoNO o

4. Do you agree to vaccinate your child in the first day of life according to the current hepatitis B vaccination calendar with your own vaccine? YES 0 NO o

5. Do you agree to vaccinate your child with your own vaccine because of the composition (e.g., thimerosal) of the vaccine proposed in the

hospital?

6. Have you decided not to vaccinate your child due to fear of compromising your child’s immune system?

7. Have you decided not to vaccinate your child because of fear of side effects of the vaccine’s additional ingredients?
8. Have you decided not to vaccinate your child because of fear that your child will have autism?

9. Will you agree to vaccinate your child according to the current vaccination calendar over 6 months old?

10. Will you never consent to vaccinate your child?

11. Did you get information about vaccinations from the internet?

12. Did you get information about vaccinations from another patient?

13. Did you get information about vaccinations from your doctor?

14. Will you agree to carry out a similar survey in 12 months regarding your child’s vaccination in the first year of life?

Medical history number: Mother’s age:
Gestational age: Apgar score:
Birth weight: Mother’s education:

Annex 2: QUESTIONNAIRE REGARDING VACCINATIONS AFTER THE CHILD’S FIRST YEAR OF LIFE

. Do you agree to the questionnaire regarding your child’s vaccinations in the first year of life?

. Has your child been vaccinated against tuberculosis?

. Has your child been vaccinated against hepatitis B?

. Was your child vaccinated with whole-cell vaccine against diphtheria, tetanus, and pertussis at 2 months of life?
. Was your child vaccinated with an acellular vaccine against diphtheria, tetanus, and pertussis at 2 months of life?
. Was your child vaccinated against Haemophilus influenzae type b invasive infection at 2 months of life?

. Was your child vaccinated against poliomyelitis at 3 months of life?

. Has your child received combined/booster vaccinations (which one)?

O 0 N QN U ok W N

. Will your child receive the next compulsory vaccinations according to the current vaccination schedule?

—
(=]

. Did you decide to vaccinate your child due to information obtained from the media?

—
—

. Did you decide to vaccinate your child because of information from friends?

—_
[N

. Did you decide to vaccinate your child because of information obtained from medical staff?

—
w

. Has your child ever had any side effects as a result of the vaccinations?

—
~

. Have vaccinations been postponed due to your child’s clinical condition?

—_
(%2l

. Will you never consent to vaccinate your child?

—
[=)

. In the first half of life, did your child often get sick due to an infection (>4 times a year)?

—
~

. Have you had any allergies in your child’s first half of life?

—
o

. Does the child live in the environment of people vaccinated against the above-mentioned diseases?

—
NeJ

. Will any future offspring be vaccinated in the future?
. Is the baby breastfed?
. Is the baby fed artificial milk?

[SS IR \S]
- O

YESo NO o
YESocNO o
YESoNO O
YESoNO o
YESoNO o
YESoNO o
YES o NO o
YESoNO o
YESoNO
YESoNO o

YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO O
YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO O
YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO o
YESoNO o
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