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Background. the number of parents refusing to vaccinate their children has been increasing year by year.
Objectives. the aim of the study was to analyze child vaccination at the outpatient clinic of the Pro medica center in bialystok, Poland, 
in the years 2013–2016. 
Material and methods. a total of 10,150 histories of children and adolescents were analyzed. we analyzed the following data: number 
of children and adolescents vaccinated in 2013–2016; type of vaccination; reimbursed and polyvalent vaccines; vaccinations against 
tuberculosis; occurrence of contraindications to vaccination; number contraindications to vaccination, and number of vaccinations 
recommended in the particular years.
Results. 48.8% of the children were vaccinated with refunded vaccines. 18.3% of children were not vaccinated in 2016. 60.3% were 
bcG-vaccinated. there was an increased number of contraindications for vaccination from 2013 to 2016, mainly in children aged 2, 6, 
7, and 10 years. in 2016, the number of vaccinations against rotaviruses decreased, and the number of vaccinations increased against 
meningococcus and tick-borne inflammation. there was a statistically significant decrease in vaccination against diphtheria and tetanus 
from Haemophilus influenzae B, pertussis, poliomyelitis; and measles, mumps, and rubella, from 2013 to 2016.
Conclusions. in the years 2013–2016, there was an increase in the incidence of contraindications for protective vaccinations, a de-
crease in the number of vaccinations against rotaviruses, and an increase in the number of vaccinations against meningococcal men-
ingitis and tick-borne encephalitis.
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Background

opposition to vaccines is not a new event and appeared 
soon after the introduction of the smallpox vaccine in the late 
18th century. the beliefs and arguments of the anti-vaccine 
movement have remained unchanged over the past two cen-
turies, but new social media has facilitated the dissemination of 
information against vaccines [1].

the determinants of vaccine refusal are complex. there 
are several sociocultural, political, and personal factors. doubts 
concerning the actual need for vaccines, vaccine safety, fear of 
possible adverse events, possible immune system overexpo-
sure, and past negative experiences with vaccines are also fac-
tors for refusal of vaccination [2, 3]. 

despite being recognized as one of the most successful 
public health measures, vaccination is perceived as unsafe and 
unnecessary by a growing number of parents. anti-vaccination 
movements have been implicated in lowered vaccine accep-
tance rates and in the increase in vaccine-preventable disease 
outbreaks and epidemics [4, 5]. 

with little or no evidence-based information to back up 
claims of vaccine danger, anti-vaccine activists have relied 
on the power of storytelling to infect an entire generation of 
parents with fear of and doubt about vaccines. these paren-
tal accounts of perceived vaccine injury, coupled with andrew 
wakefield’s fraudulent research study linking the mmr vaccine 
to autism, created a substantial amount of vaccine hesitancy in 
new parents, which manifests in both vaccine refusal and the 
adoption of delayed vaccine schedules [6].

For over 200 years of vaccination in the world, many dan-
gerous infectious diseases have been eliminated, or their num-
ber has been significantly reduced. after introducing vaccina-
tions, the decrease in deaths from infectious diseases fell from 
20–25% (first half of the 20th century) to below 1% [7].

all vaccinations in children in Poland are implemented in 
accordance with the vaccination schedule, which contains in-
formation about mandatory and recommended vaccinations. 
in Poland, in addition to free-of-charge vaccines, listed in the 
national program on immunization, self-paid vaccinations for 
pneumococcal, meningococcal, rotavirus, varicella, influenza 
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infections, and combination vaccines are recommended. the 
schedule of vaccinations in Poland is subject to annual amend-
ment, depending on the changing epidemiological situation, 
health threats, the level of immunization, mainly of children and 
adolescents, based on the state of vaccination and the obtained 
results. the set of vaccinations to be used in Poland does not 
differ significantly from those in force in other European union 
countries [8].

the value of preventive vaccination as one of the methods 
of protection against infectious diseases is undeniable, which is 
worth emphasizing in the context of the growing number of re-
fusals to perform vaccinations among children and adolescents. 
the implementation of obligatory vaccinations in Poland was 
and is generally high and very high, reaching over 90% of people 
subject to vaccination (in many cases, above 95%), and in some 
provinces, this reaches values close to 100% [7]. the data of the 
national institute of Hygiene in Poland shows that the number 
of vaccination refusals has increased significantly in recent years 
[9]. in 2010, there were 3,437 refusals, 4,689 in 2011, 5,340 in 
2012, 7,248 in 2013, 12,681 in 2014, 16,689 in 2015, 23,147 in 
2016, and 30,089 in 2017. 

Objectives

the aim of this study was to analyze the vaccination rate of 
children and adolescents at the outpatient clinic of Pro medica 
center in bialystok, Poland, in the years 2013–2016. 

Material and methods 

the research was carried out from July 2015 to June 2016, 
after obtaining the consent of the bioethics committee of the 
medical university of bialystok r-i-002/196/2015 and the con-
sent of the directorate of the Pro medica Family medicine cen-
ter in bialystok, Poland.

we analyzed 10,150 histories of children and adolescents 
(primary care files). we analyzed the following data: number of 
children and adolescents under the care of the Pro medica Fam-
ily medicine center in bialystok in 2013–2016; frequency of use 
among children up to two years of age and type of vaccination; 
use in children of reimbursed and highly-associated vaccines; 
vaccinations against tuberculosis; occurrence of contraindica-
tions to vaccination; number of contraindications to vaccination 
in relation to years and the age of children; number of vaccina-
tions recommended in the particular years.

children and adolescents were vaccinated at the Pro medi-
ca Family medicine center in bialystok according to the vaccina-
tion calendar valid in Poland [9]. 

the results are presented as mean values ± sd. non-para-
metric tests, chi-square and Fisher’s exact test were applied to 
compare differences in time. the critical level of significance for 
all tests was p < 0.05.

Table 1. Number of children and adolescents under the care of 
the Pro Medica Family Medicine Center in Bialystok in the years 
2013–2016
Age (year) Calendar year

2013 2014 2015 2016
1 59 67 57 60
2 74 64 67 62
3 68 76 60 59
4 62 75 72 65
5 77 62 72 70
6 78 79 58 69
7 46 73 83 57
8 48 47 75 82

9 62 49 46 74
10 63 59 46 46
11 58 63 55 44
12 61 63 61 57
13 67 59 61 60
14 56 64 60 59
15 63 54 66 59
16 71 63 52 60
17 70 72 62 54
18 56 72 70 60
19 77 57 73 69
20 79 75 55 70
Total 1,295 1,293 1,251 1,236

table 1 summarizes the number of children under primary 
care in 2013–2016. we noted slight fluctuations in the number 
of patients resulting from changes in clinics or a move to an-
other town. For example, in 2013, 62 4-year-old children were 
registered in the clinic; in the following year, their number was 
still 62 people; in the next two years, this cohort was reduced to 
58 in 2015 and 57 in 2016.

Results

table 2 shows the frequency of application of combined vac-
cines among children up to two years in the years 2013–2016. 
the statistical significance of the percentage distribution of 
combined vaccination frequency was evaluated using the chi- 
-square independence test. the distribution of results of vacci-
nation rate differed significantly between the years (p = 0.008). 
it seems that the impact was due to some children not receiving 
vaccinations in 2016. nearly half (48.8%) of the children were 
immunized with refunded vaccinations, and 44% were vacci-
nated with combined vaccines. the highest number (18.3%) of 
unvaccinated children occurred in 2016. 

a second analysis concerning the frequency of refunded 
and combined vaccine use among children up to two years in 
2013–2016 (table 3) was made. after removing unvaccinated 
children from the analysis, no significant differences in the fre-
quency of combined vaccines (paid by the children’s parents) 
were found. 

Table 2. Frequency of use among children up to two years  
of age, polyvalent vaccines in 2013–2016
Year Type of vaccination (p = 0.008**) Total

Refunded Polyvalent No 
vaccination

2013 30 (50.0%) 28 (46.7%) 2 (3.3%) 60
2014 34 (48.6%) 35 (50.0%) 1 (1.4%) 70
2015 34 (54.8%) 24 (38.7%) 4 (6.5%) 62
2016 25 (41.7%) 24 (40.0%) 11 (18.3%) 60
Total 123 (48.8%) 111 (44.0%) 18 (4.2%) 252

p – test probability value calculated using the chi-square independence 
test.

in total, 60.3 children were vaccinated against tuberculosis 
according to the immunization schedule. a delay in vaccinating 
up to the 14th day of life concerned 38% of children, including 
the highest in 2014 (56.5%). children with a delay after 14 days 
of age amounted 1.7% of the total, including no cases in 2014 
and 2016. the details are presented in table 4.

the next part of the analysis concerned comparing the 
number of children who had contraindications to vaccination.  
table 5 shows the contraindications to vaccination. 
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Table 3. The frequency of use in children of reimbursed and 
polyvalent vaccines in 2013–2016, after exclusion from analysis 
of unvaccinated children
Year Type of vaccination (p = 0.7492) Total

Refunded Polyvalent
2013 30 (51.7%) 28 (48.3%) 58
2014 34 (49.3%) 35 (50.7%) 69
2015 34 (58.6%) 24 (41.4%) 58
2016 25 (51.0%) 24 (49.0%) 49
Total 123 (52.6%) 111 (47.4%) 234

p – test probability value calculated using the chi-square independence 
test.

Table 4. Summary of the timeliness of newborn vaccination 
against tuberculosis
Year Vaccination against tuberculosis  

(p < 0.001***)
Total

number of 
vaccinated 
newborns

with delay
(up to 14 
days old)

with delay
(after 14 
days of life)

2013 46 (31.5%) 11 (12.0%) 2 (50.0%) 59
2014 15 (10.3%) 52 (56.5%) 0 (0.0%) 67
2015 38 (26.0%) 16 (17.4%) 2 (50.0%) 56
2016 47 (32.2%) 13 (14.1%) 0 (0.0%) 60
Total 146 (60.3%) 92 (38%) 4 (1.7%) 242

Year Vaccination against tuberculosis  
(p < 0.001***)

Total

number of vacci-
nated newborns

with delay

2013 46 (31.5%) 13 (13.5%) 59
2014 15 (10.3%) 52 (54.2%) 67
2015 38 (26.0%) 18 (18.8%) 56
2016 47 (32.2%) 13 (13.5%) 60
Total 146 (60.3%) 96 (39.7%) 242

p – test probability value calculated using the chi-square independence 
test.

significant differences were found in the presence of con-
traindications from the respiratory system and, in general, all 
contraindications. table 5 also lists the number and incidence 
of contraindications to vaccination in relation to the analyzed 
years and the children’s age. contraindications to vaccination 
appeared mainly at age 2, 6, 7, and 10 years of age, which is 
probably related to the calendar of preventive vaccinations. the 
details are provided in table 6. 

in the next part of the research, information on the num-
ber and percentage frequency of vaccinations recommended 
in particular years was summarized. table 7 shows the number 
and percentage of recommended vaccinations in 2013. in the 
group of children in the first year of life in 2016, the number 
of vaccinations against rotavirus decreased. Furthermore, we 
found a significant increase in vaccinations against meningococ-
cal meningitis and tick-borne encephalitis. the details are pre-
sented in table 7.

we found significant gaps in vaccination against diphtheria 
and tetanus from 92 in 2013 to 162 cases in 2016 (< 0.001); 
whooping cough – from 42 in 2013 to 97 in 2016 (0.0184); po-
liomyelitis – from 47 in 2013 to 97 in 2016 (0.0231); measles, 
mumps, rubella – from 63 in 2013 to 97 in 2016 (0.0141); Hae-
mophilus influenzae B – from 14 in 2013 to 34 in 2016. the de-
tails are presented in table 8.

Table 5. Occurrence of contraindications to vaccination
Occurrence of 
contraindica-
tions to vac-
cination

 Year p
2013 2014 2015 2016
n n n n

On the part of the system
nervous 5 5 5 9 0.5193
respiratory 8 2 22 44 < 0.001***
urinary 0 0 1 0 0.49001)

circulatory 0 0 0 0 1.0000
Food 0 0 0 0 1.0000
Because of illness
allergic 1 0 0 0 1.00001)

rheumatic 0 0 0 0 1.0000
blood 0 2 1 2 0.49761)

birth defect 0 0 0 0 1.0000
another 0 1 1 0 0.74411)

For any reason
Total 14 10 30 55 0.0000***

1) the significance of the differences was assessed using the Fisher’s ex-
act test.

Table 6. Number of contraindications to vaccination in relation 
to the examined years and the age of children
Age (year) Year p

2013 2014 2015 2016
n n n n

1 1 0 0 0 0.47741)

2 1 2 12 17 < 0.001***
3 1 3 2 1 0.81031)

4 0 0 3 3 0.10971)

5 0 0 0 1 0.46981)

6 1 1 3 16 < 0.001***
7 0 0 6 0 0.0046**
8 0 0 0 3 0.07191)

9 0 0 0 0 1.0000
10 4 0 0 8 0.0004***
11 3 1 1 0 0.33691)

12 1 1 1 0 1.0000 1)

13 0 1 1 1 0.70841)

14 2 0 1 3 0.23381)

15 0 0 0 1 0.46691)

16 0 1 0 0 0.71141)

17 0 0 0 0 1.0000
18 0 0 0 0 1.0000
19 0 0 0 1 0.45651)

1) the significance of the differences was assessed using the Fisher’s ex-
act test.

Table 7. Number of vaccinations recommended in particular years
Recommended 
vaccines 

Year p
2013 2014 2015 2016
n n n n

rotavirus 17 16 22 10 0.0549
Pneumococci 31 25 24 24 0.6696
chickenpox 1 1 4 2 0.3688
meningococcus 3 4 9 12 0.0384*
tick brain disease 7 5 10 17 0.0251*
whooping cough 1 0 0 0 0.4042
Hepatitis a 0 1 0 0 0.4033
Flu 9 7 6 4 0.6239

p – test probability value calculated using the chi-square independence 
test.
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vaccinations

Year p
2013 2014 2015 2016
n n n n

Hepatitis b 7 8 11 15 0.1827
diphtheria, 
tetanus

92 117 143 162 < 0.001***

whooping cough 42 56 63 97 0.0184*
Poliomyelitis 47 57 63 79 0.0231*
measles. mumps. 
rubella

63 73 81 97 0.0141*

rubella 20 19 20 21 0.9976
Haemophilus 
influenzae B

14 20 22 34 0.0066**

tuberculosis 15 18 19 19 0.8385

p – test probability value calculated using the chi-square independence 
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Discussion

in the present study, we found an increase of unvaccinated 
children and also noted an increasing tendency in the incidence 
of contraindications to vaccinations. only 4.2% of the children 
and adolescents were unvaccinated. our findings are in accor-
dance with previous reports [10–14]. 

Hoffmann et al. [10] analyzed documentation from 2005–
–2007 of a population of 1,875 patients aged 0–19 years old 
in Pleszew. the rate of vaccination was high and very high and 
ranged between 95 and 100%. in the study by lipska et al. [11], 
44% of the surveyed parents gave their children at least one of 
the recommended vaccinations, while as many as 56% did not 
use any of these vaccinations. a study in a group of 977 person- 
-representative random samples of adult Polish residents 
showed that only 3% of adult Poles with children claim that their 
child (children) has not been subjected to vaccination against 
infectious disease at least once [12]. in the current study, only 
4.2% of the children and adolescents were unvaccinated.

Gawłowska-lichota and Płatek [13] analyzed the immuni-
zation of children and adolescents in 2004–2008 at the Health 
care center in Polanow. the study involved 2,302 students aged 
10–19 to be immunized in 2004–2008. the percentage of vac-
cinated students was 100% in the years 2004–2005, and 97% 
in 2007. 

in the current study, 48.8% were vaccinated with refunded 
vaccines. the highest rate (54.8%) was in 2015, and the lowest 
(41.7%) in 2016. nearly half (44%) of the children were vacci-
nated with combined vaccines; the highest (50%) percentage 
was in 2014, and the lowest (40%) in 2016.

in a study from 2008 [13], immunization against measles, 
rubella, and mumps totaled 100% in 2005 and 2006. similarly, 
in the current study, almost all children were vaccinated against 

measles, rubella, and mumps in the years 2013–2016. 
according to smith et al. [14], in order to prevent a measles 

outbreak in a given environment, vaccination against mmr is 
required at a level of at least 95%. the above was confirmed by 
nagaraja’s research, which showed that in countries where the 
use of this vaccine fell to about 50%, there was an increase in 
complications arising from measles and death [15]. in the cur-
rent study, vaccinations against measles, mumps, and rubella 
increased from year to year.

in the group of children from the lipska et al. [11] study, 
who received additional vaccinations, most (73.32%) were vac-
cinated against pneumococci. less frequently, 21% of cases 
were vaccinated against influenza, 14% against rotaviruses, and 
12% against meningococcus. similar results were noted in the 
present study.

the number of parents refusing to vaccinate their children 
has been increasing year by year. in a cbos report, 40% of adults 
declared refusing vaccinations due to the side effects of the vac-
cine, and 39% due to medical contraindications (39%) [12].

 in the present study, contraindications for vaccination 
mainly appeared at age 2, 6, 7, and 10 years of age, which led to 
an increasing tendency in the share of children whose vaccina-
tion was not performed in a timely manner.

it should be emphasized here that immunization programs 
are designed in such a way as to protect not only vaccinated 
people from falling ill, but also those unvaccinated by creating 
so-called population resistance.

to reduce number of unvaccinated children, the american 
academy of Pediatrics, in the statement “responding to Paren-
tal refusals of immunization in children” published in 2005 [16], 
recommends that pediatricians should: 1) listen carefully and 
respectfully to the parent’s concerns, (2) share honestly what is 
and is not known about the risks and benefits of the vaccine in 
question, (3) attempt to correct any misperceptions and misin-
terpretations, (4) assist parents in understanding that the risks 
of any vaccine should not be considered in isolation but in com-
parison to the risks of remaining unimmunized, (5) discuss con-
cerns about each vaccine separately, (6) explore the possibility 
that cost is a reason for refusal, (7) respect and document every 
refusal.

these recommendations may also be applicable in Poland.

Conclusions

1. in the years 2013–2016, an increase in unvaccinated chil-
dren was found.

2. we have found no changes in the frequency of use of com-
bined vaccines. 

3. we noted an increasing tendency in the incidence of con-
traindications to vaccinations.

4. Family doctors should assist parents more in education on 
the benefits of vaccination.

5. Family physicians should spend more time with parents re-
fusing vaccinations to explain the real risk of vaccinations 
and the lack of vaccination of their children.
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