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ABSTRACT

Background. Influenza remains a major cause of morbidity and mortality in children worldwide, yet vaccination
coverage is still suboptimal in many countries. We aimed to understand parental awareness, attitudes, and
determinants of vaccine uptake to guide effective strategies for increasing coverage and protecting vulnerable
pediatric populations.

Method. A cross-sectional study was conducted between October 2023 and May 2024 in 38 hospitals across 23
provinces in Tiirkiye. Data were collected from 5002 families through face-to-face interviews, with 4404 valid
responses analyzed.

Results. The overall influenza vaccination rate among children was 4.4% (n=195/4404). Vaccination coverage
was slightly higher in high-risk groups compared to non-high-risk groups (5.2% vs. 3.5%, p=0.003). Factors
positively associated with vaccination uptake included the presence of chronic illness in the child (15.1% in
vaccinated vs. 4.7% in unvaccinated, p<0.001), higher parental education levels, and parental history of influenza
vaccination (42.8% vs. 4.4%, p<0.001). Logistic regression identified poor attendance at routine pediatric check-
ups, lack of awareness of influenza vaccination, and absence of private vaccination as the strongest predictors
of non-vaccination.

Conclusion. Parental education and physician recommendation are the strongest determinants of childhood
influenza vaccination. Embedding vaccination counseling into routine pediatric visits and implementing
awareness strategies may help improve uptake, particularly in high-risk children.

Key words: children, influenza, vaccination.

Influenza is an acute respiratory viral infection
caused by influenza viruses. Globally, annual
seasonal influenza epidemics are estimated to

incorporate free seasonal influenza vaccination
into their National Immunization Schedules,
particularly in North and South America,

result in approximately 1 billion clinical cases,
3-5 million cases of severe illness, and 290,000-
650,000 deaths.'? While influenza viruses
can infect individuals across all age groups,
children experience the highest infection rates.?
The impact of seasonal influenza epidemics in
low- and middle-income countries (LMICs)
remains poorly understood. However, studies
indicate that 99% of deaths due to influenza-
associated lower respiratory tract infections in
children under five occur in LMICs.*

Seasonalinfluenzavaccinationiswidelyregarded
as one of the most effective measures to prevent
influenza and its associated complications.*®
The World Health Organization (WHO)
recommends prioritizing children for influenza
vaccination.” More than 40% of countries

Europe, and certain regions of Africa, Southeast
Asia, and the Western Pacific.®? Evidence
suggests that seasonal influenza vaccination
not only protects vaccinated individuals but
also reduces influenza incidence in the general
population.”” Data from high- and middle-
income countries highlight that vaccinating
children, particularly school-aged children,
yields the greatest impact on community
transmission."*!'> However, according to WHO
data, Tiirkiye reported no data on influenza
vaccine coverage rates in children for 2015 and
2017.1%"7 Despite WHO recommendations, the
successful implementation of seasonal influenza
vaccination programs for
significant challenges, leading to persistently

children faces

low vaccination rates.
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Vaccine hesitancy, recognized as a critical
barrier in childhood vaccination programs,
was identified by the WHO in 2019 as one of
the ten threats to global health. Since parents
are the primary decision-makers regarding
their children’s healthcare, their attitudes and
perceptions significantly influence vaccination
decisions. Vaccine hesitancy is often driven
by complex factors, including complacency,
difficulties in vaccine access, and a lack of trust,
as noted by a WHO-affiliated advisory group.*®

This study aims to assess influenza vaccination
rates and identify factors influencing
vaccination uptake among pediatric patients in
Tiirkiye, where influenza immunization is not
included in the routine immunization schedule.
The findings are expected to provide valuable
insights to inform the development of effective
influenza vaccination policies.

Materials and Methods

Study design and data source

This study was conducted across 38 hospitals in
23 provinces, representing various geographical
regions of Tiirkiye. All pediatric infectious
disease specialists in Tiirkiye were contacted
and invited to participate, and the study was
carried out in the centers where specialists
accepted the invitation. Particular attention
was given to ensuring representation from all
seven geographical regions of the country.
Data collection took place between October
1, 2023, and May 1, 2024, through face-to-face
interviews with families of pediatric patients
under 18 years of age. The questionnaire was
administered by doctors, and responses from
5,002 participants who sufficiently completed
the survey were included in the analysis. Ethical
approval for the study was obtained from the
Hacettepe University Faculty of Medicine
Non-Interventional Clinical Research Ethics
Committee (Approval No: 2024/08-66).

influenza
influencing

The survey gathered data on
vaccination status, factors
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vaccination, and demographic characteristics.
The demographic section included variables
such as the patient’s age, gender, ethnicity,
parents’” age, occupation, education level,
monthly income, number of children, the
decision-maker regarding the child’s healthcare,
place of residence, number of household
members, housing conditions (e.g., number of
rooms), and prior visits to the same hospital or
physician.

The questionnaire also included multiple-choice
items regarding patients’ medical history (e.g.,
underlying diseases), flu vaccination status
and history, adherence to routine vaccination
schedules, special vaccinations, and parents’ flu
vaccination status. Parents were queried about
prior awareness of influenza vaccination, as
well as their attitudes toward and perceptions
of vaccination.

Attitudinal questions addressed six reasons
for vaccination (e.g., belief that vaccination
provides partial protection, reduces flu
incidence and hospitalization, mitigates the risk
of severe illness, or protects the individual and
their family) and ten reasons for not vaccinating
(e.g., religious objections, perceived lack of
necessity or effectiveness, concerns about side
effects, cost, lack of awareness, fear of social
or familial disapproval, time constraints,
or logistical barriers). Additionally, parents
were asked about their sources of vaccination
information, including doctors, pharmacists,
neighbors, friends, and the media. Respondents
could select multiple answers for each question.

Children identified as being in high-risk groups
for severe influenza infection were specifically
assessed. These included children under five
years old, those aged 6 months to 18 years
requiring long-term aspirin use, and those with
chronic health conditions, such as metabolic
diseases (e.g., diabetes), chronic respiratory
diseases (e.g., asthma), chronic kidney disease,
immunosuppressive conditions (e.g., chronic
blood diseases, cancer, or immunosuppressive
therapy), and chronic cardiovascular diseases.
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Participants who declined to participate or
provided insufficient or contradictory responses
were excluded from the study.

Statistical analysis

The analyses were conducted using the free
and open-source software R (version 4.4.1,
https://cran.r-project.org) and the SPSS for
Windows Version 23.0 statistical package
(Chicago, IL), with the assistance of an
academic biostatistician. Descriptive statistics
were presented as mean+SD and frequencies
(percentages) as appropriate. To compare the
differences between the groups, Student’s
t-test, was used for continuous variables, and
Pearson’s chi-square test, Fisher’s exact test and
Fisher-Freeman Halton test, as appropriate,
were used for -categorical variables. The
Fisher-Freeman-Halton test was calculated in
R software using the “Fisher.test” function.
Variables associated with non-vaccination in
univariate analyses at a threshold of p<0.20
were included in the multiple binary logistic
regression model. Multiple binary logistic
regression analysis was performed to identify
independent risk factors associated with
non-vaccination status for influenza, and
results were reported as odds ratios with 95%
confidence intervals. Model fit was evaluated
using the Hosmer-Lemeshow goodness-of-fit
test, and the model’s classification performance
was summarized using the overall accuracy,
sensitivity, and specificity. A p-value of less
than 5% was considered statistically significant.

Results

This study, conducted across 38 hospitals in
Tiirkiye, provides a comprehensive analysis
of influenza vaccination rates and the factors
influencing vaccination among pediatric
patients (Table I). A total of 5,002 pediatric
patients were surveyed. After excluding
patients younger than 6 months and those with
incomplete data, the analysis included 4,404
patients, of whom 195 (4.4%) had received an
influenza vaccine, while 4,209 (95.6%) had not.

The Turkish Journal of Pediatrics * March-April 2026
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The mean age of vaccinated children was 7.77
+ 4.92 years, compared to 7.11 +4.95 years in
unvaccinated children, with no statistically
significant difference in mean ages (p = 0.067).
Among vaccinated children, 54.4% (n=106) were
male, while 52.3% (n = 2,200) of unvaccinated
children were male.

However, the prevalence of underlying chronic
conditions, such as pulmonary diseases (15.1%),
neurological disorders (6.3%), and other
chronic illnesses, was significantly higher in the
vaccinated group compared to the unvaccinated
group, with a significant difference (p <0.001).

Overall influenza vaccination rates

Although the rate of being fully vaccinated with
childhood vaccines was higher in the influenza-
vaccinated group (97.4%) compared to the
unvaccinated group (94%), the difference was
not statistically significant (p = 0.089). None
of the patients who received the influenza
vaccine had completely avoided childhood
vaccinations, whereas 1.7% (n = 73) of those
in the unvaccinated group had never received
any vaccines. Additionally, 2.6% (n = 5) of the
influenza-vaccinated group were incompletely
vaccinated with childhood vaccines, compared
to 4.2% (n = 178) in the unvaccinated group.

Regarding special vaccines, in the vaccinated
group, 6.4% (n = 12) had received the rotavirus
vaccine, 59% (n = 11) the meningococcal
vaccine, 35.1% (n = 66) both the rotavirus and
meningococcal vaccines, and 3.7% (n = 7) a
combination of rotavirus, meningococcal,
and human papilloma virus (HPV) vaccines.
Additionally, 0.5% (n=1) received both HPV and
meningococcal vaccines. In the unvaccinated
group, 9.3% (n =390) had received the rotavirus
vaccine, 1.8% (n=76) the meningococcal vaccine,
0.2% (n = 9) the HPV vaccine, 10.6% (n = 438)
both the rotavirus and meningococcal vaccines,
1.1% (n = 45) a combination of rotavirus,
meningococcal, and HPV vaccines, and 0.2% (n
=9) both HPV and meningococcal vaccines. The
overall rate of receiving special vaccines was
significantly higher in the influenza-vaccinated
group compared to the unvaccinated group (p
<0.001).
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Table I. Social characteristics of participants whom vaccinated and unvaccinated with influenza vaccine.

Influenza Influenza
Total (n=4404)  Vaccinated Unvaccinated  p-value
(n=195, 4.4%) (n=4209, 95.6%)

Demographic characteristics
Age, years, mean+SD 7.14+4.95 7.77+4.92 7.11+4.95 0.0672
Male sex, n (%) 2306 (52.4%) 106 (54.4%) 2200 (52.3%) 0.568°

Underlying diseases, n (%) <0.001¢
No disease 3378 (76.9%) 113 (58.9%) 3265 (77.8%)
Congenital heart 52 (1.2%) 2 (1%) 54 (1.2%)
Endocrinological 73 (1.7%) 3 (1.6%) 70 (1.7%)
Gastrointestinal 58 (1.3%) 2 (1%) 56 (1.3%)
Hematologic 40 (0.9%) 3 (1.6%) 37 (0.9%)
Immunodeficiency 33 (0.8%) 1(0.5%) 32 (0.8%)

Kidney 52 (1.2%) 4 (2.1%) 48 (1.1%)
Malignancy 22 (0.5%) 3 (1.6%) 19 (0.5%)
Metabolic 25 (0.6%) 2 (1%) 23 (0.5%)
Neurologic 163 (3.7%) 12 (6.3%) 151 (3.6%)
Pulmonary 225 (5.1%) 29 (15.1%) 196 (4.7%)
Rheumatological 102 (2.3%) 4 (2.1%) 98 (2.3%)
Others’ 166 (3.8%) 14 (7.3%) 152 (3.6%)

Childhood vaccination coverage, n (%) 0.089°
Never vaccinated 73 (1.7%) - 73 (1.7%)
Incompletely vaccinated 183 (4.2%) 5 (2.6%) 178 (4.2%)

Full vaccinated 4136 (94.2%) 189 (97.4%) 3947 (94%)

Special vaccinations coverage, n (%) <0.001¢

Never vaccinated 3242 (75.3%) 98 (50.3%) 3151 (76.5%)
Rotavirus vaccine 402 (9.1%) 12 (6.4%) 390 (9.3%)
Meningococcus vaccine 89 (2.1%) 11 (5.9%) 76 (1.8%)
HPYV vaccine 9 (0.2%) - 9 (0.2%)
Rotavirustmeningococcus 504 (11.7%) 66 (35.1%) 438 (10.6%)
Rotavirustmeningococcus+ HPV 52 (1.2%) 7 (3.7%) 45 (1.1%)
Meningococcus+ HPV 10 (0.2%) 1(0.5%) 9 (0.2%)

Parental characteristics

Age, years, mean+SD
Mother 35.96+6.89 37.19+6.74 35.90+6.92 0.0122
Father 39.55+7.44 40.56+7.41 39.51+7.46 0.060?

Education level of mother, n (%) <0.001°
Illiterate 182 (4.1%) 6 (3.1%) 176 (4.2%)

Primary education 120 (2.7%) 3 (1.5%) 117 (2.8%)
Lower secondary education 1496 (34.1%) 60 (30.8%) 1436 (34.2%)
Upper secondary education 1205 (27.4%) 51 (26.2%) 1154 (27.5%)
Undergraduate 1122 (25.5%) 46 (23.6%) 1076 (25.6%)
Graduate 267 (6.1%) 29 (14.9%) 238 (5.7%)

Numerical data are presented as mean=SD. Categorical variables reported as frequency (percent).
Differences between groups were analyzed using: *Student’s t-test, "Pearson chi-squared test, © Fisher-Freeman Halton test.
*: Bulgarian immigrant, Balkan, Afghan, Iraqi, Turkmen, Sudanese

HPV: human papilloma virus, SD: standard deviation.
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Table I. Continued.

Pediatric Influenza Vaccination in Tiirkiye

Influenza Influenza
Total (n=4404)  Vaccinated Unvaccinated  p-value
(n=195, 4.4%) (n=4209, 95.6%)

Education level of father, n (%) <0.001°

Illiterate 71 (1.6%) 1 (0.5%) 70 (1.7%)
Primary education 76 (1.7%) 5 (2.6%) 71 (1.7%)
Lower secondary education 1325 (30.3%) 58 (29.7%) 1267 (30.3%)
Upper secondary education 1382 (31.6%) 43 (22.1%) 1339 (32%)
Undergraduate 1195 (27.3%) 49 (25.1%) 1146 (27.4%)

Graduate 331 (7.6%) 39 (20%) 292 (7%)

Working status of mother, n (%) 0.008°
Government employee 842 (19.2%) 53 (27.7%) 789 (18.8%)
Homemaker 2950 (67.2%) 113 (59.2%) 2837 (67.6%)

Other 596 (13.6%) 25 (13.1%) 571 (13.6%)

Working status of father, n (%) 0.055°
Government employee 1025 (23.5%) 56 (29.2%) 969 (23.2%)
Private-sector employee 1714 (39.3%) 61 (31.8%) 1653 (39.6%)

Other 1626 (37.3%) 75 (39.1%) 1551 (37.2%)

Number of siblings, n (%) 0.150°
Only child 880 (20.0%) 49 (25.1%) 831 (19.8%)

Two children in the family 1916 (43.6%) 84 (43.1%) 1832 (43.7%)
Three or more children 1594 (36.3%) 62 (31.8%) 1532 (36.5%)

Decision maker for child, n (%) 0.009°
Mother 2428 (55.3%) 114 (58.5%) 2314 (55.2%)

Father 405 (9.2%) 13 (6.7%) 392(9.3%)
Other 79 (1.8%) 9 (4.6%) 70 (1.7%)
Father and Mother 1478 (33.7%) 59 (30.3%) 1419 (33.8%)

Socioeconomic indicators, n (%)

Income status 0.677°
Under $1000 1712 (39.3%) 74 (37.9%) 1638 (39.4%)
Over $1000 2370 (54.4%) 106 (54.4%) 2264 (54.4%)
Not specified 272 (6.2%) 15 (7.7%) 257 (6.2%)

Number of rooms in the house 0.023°
2+1 1314 (30.3%) 64 (32.8%) 1250 (30.2%)
3+1 2479 (57.2%) 96 (49.2%) 2383 (57.6%)
4+1 542 (12.5%) 35 (17.9%) 507 (12.2%)

House type 0.092°
Slum 316 (7.2%) 9 (4.6%) 307 (7.3%)
Apartment 3474 (79.2%) 151 (77.4%) 3323 (79.3%)
Other 598 (13.6%) 35 (17.9%) 563 (13.4%)

Numerical data are presented as mean=SD. Categorical variables reported as frequency (percent).
Differences between groups were analyzed using: *Student’s t-test, "Pearson chi-squared test, © Fisher-Freeman Halton test.

*: Bulgarian immigrant, Balkan, Afghan, Iraqi, Turkmen, Sudanese
HPV: human papilloma virus, SD: standard deviation.
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Table I. Continued.
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Influenza Influenza
Total (n=4404)  Vaccinated Unvaccinated  p-value
(n=195, 4.4%)  (n=4209, 95.6%)
Presence of grandparents or other individuals 0.996*
living in the same home
No 3766 (85.6%) 167 (85.6%) 3599 (85.6%)
Yes 632 (14.4%) 28 (14.4%) 604 (14.4%)
Healthcare Behaviors, n (%)
Routine control in the same doctor or hospital <0.001°
Regular follow-up 2767 (63.0%) 170 (87.2%) 2597 (62%)
Irregular follow-up 1201 (27.4%) 19 (9.7%) 1182 (28.2%)
No prior follow-up 422 (9.6%) 6 (3.1%) 416 (9.9%)
Influenza vaccination status of parents in this <0.001°
year
Yes 267 (6.1%) 83 (42.8%) 184 (4.4%)
No 4111 (93.9%) 111 (57.2%) 4000 (95.6%)
How many times have you had an influenza <0.001°
vaccine before?
Have received the vaccine at least once in 752 (17.2%) 75 (39.1%) 677 (16.2%)
your life
Getting the vaccine regularly 149 (3.4%) 51 (26.6%) 98 (2.3%)
Never happened 3470 (79.4%) 66 (34.4%) 3404 (81.5%)
Have you ever heard of the influenza vaccine? <0.001°
Yes 3187 (72.7%) 181 (93.3%) 3006 (71.7%)
No 1198 (27.3%) 13 (6.7%) 1185 (28.3%)
Who recommended the influenza vaccine? <0.001°
Doctor 1866 (51.4%) 156 (84.8%) 1710 (49.6%)
Neighbor 125 (3.4%) 2 (1.1%) 123 (3.6%)
Pharmacist 135 (3.7%) 2 (1.1%) 133 (3.9%)
Media 491 (13.5%) 9 (4.9%) 482 (14%)
Friend 227 (6.2%) 4(2.2%) 223 (6.5%)
Other 789 (21.7%) 11 (6%) 778 (22.6%)
Ethnicity NA
Not wanted to specify 909 (20.8%) 49 (25.5%) 860 (20.6%)
Turkish 3108 (71.3%) 132 (68.8%) 2976 (71.4%)
Kurdish 238 (5.5%) 6 (3.1%) 232 (5.6%)
Arab 45 (1.0%) 2 (1.0%) 43 (1.0%)
Syrian 38 (0.9%) - 38 (0.9%)
Other* 23 (0.5%) 3 (1.6%) 20 (0.5%)

Numerical data are presented as mean=SD. Categorical variables reported as frequency (percent).
Differences between groups were analyzed using: *Student’s t-test, "Pearson chi-squared test, ¢ Fisher-Freeman Halton test.
*: Bulgarian immigrant, Balkan, Afghan, Iraqi, Turkmen, Sudanese

HPV: human papilloma virus, SD: standard deviation.
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Parental sociodemographic characteristics

Both maternal and paternal education levels
were significantly higher in the influenza-
vaccinated group compared to the unvaccinated
group (p < 0.001). The proportion of mothers
employed as government employees was 27.7%
(n = 53) in the vaccinated group, compared to
18.8% (n =789) in the unvaccinated group, with
this difference being statistically significant (p
< 0.001). There was no significant difference
between the groups regarding the number
of siblings (p = 0.150). Notably, mothers were
the primary decision-makers for their child’s
healthcare in 58.5% (n = 114) of cases in the
vaccinated group, compared to 55.2% (n=2,314)
in the unvaccinated group, a difference that was
statistically significant (p = 0.009).

There were no significant differences between
the groups in terms of income status, number
of rooms, or housing type (p = 0.677, p = 0.023,
p =0.092, respectively). Similarly, no significant
difference was observed regarding the presence
of other individuals in the household (p =0.996).

Healthcare behaviors and parental vaccine
history

The proportion of children attending the same
doctor for regular check-ups was higher in
the vaccinated group, and this difference was
statistically significant (p < 0.001).

The rate of parents receiving influenza
vaccination was 42.8% (n = 83) in the vaccinated
group, compared to 4.4% (n = 184) in the
unvaccinated group, a significant difference
(p < 0.001). Furthermore, the rate of children
receiving influenza vaccination either regularly
or at least once in the past was higher in the
vaccinated group (p < 0.001).

Among participants, 93.3% (n = 181) in the
vaccinated group had heard of the influenza
vaccine, while 71.7% (n = 3,006) in the
unvaccinated group had heard of it, with the
vaccinated group having significantly higher
awareness (p < 0.001). Additionally, 84.8% (n
=156) of those in the vaccinated group learned
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about the influenza vaccine through a doctor’s
recommendation, compared to 49.6% (n=1,710)
in the unvaccinated group. This difference was
also statistically significant (p < 0.001).

When examining the factors affecting the
attitudes and perceptions of participants
and participants in the risk group regarding
influenza vaccination according to the
vaccination status of their children, a high rate
in both groups (Fig. 1) believed that vaccination
would reduce the risk of serious illness in
vaccinated individuals and that vaccinated
individuals would have fewer flu attacks.
Among those who were not vaccinated, a high
rate in both groups were not informed about
the necessity of vaccination and were unaware
of the necessity of vaccination.

High-risk vs. non-high-risk groups

When assessing patients based on their risk
group status, there were 2,327 patients in the
risk group and 2,077 in the non-risk group
(Table II). The mean age of the risk group was
significantly lower (4.70 + 4.65 years) compared
to the non-risk group (9.87 + 3.69 years), with a
statistically significant difference (p <0.001). The
proportion of male patients in the risk group
was 54.2% (n = 1,262), compared to 50.3% (n =
1,044) in the non-risk group, and this difference
was statistically significant (p = 0.008).

The vaccination rate in the risk group was 5.2%
(n =123), significantly higher than the 3.5% (n =
72) in the non-risk group (p = 0.003). However,
the full vaccination rate was lower in the risk
group (93.2%, n = 2,167) compared to the non-
risk group (95.2%, n=1,969), and this difference
was statistically significant (p < 0.001). Among
those with incomplete vaccination, 5.2% (n =
121) were in the risk group, compared to 3%
(n = 62) in the non-risk group. Those who had
never been vaccinated comprised 1.5% (n = 36)
in the risk group and 1.8% (n = 37) in the non-
risk group.

In the risk group, the rates of receiving special
vaccines were as follows: rotavirus vaccine
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Vaccinated

77 (38.9%)

Vaccination provides partial protection (yes) -
46 (37.4%)
91 (46%)
Vaccinated people get the flu less often -
53 (43.1%)

) 77 (38.9%)

Vaccination reduces hospitalization rates -
47 (38.2%)
) 95 (48%)
Vaccination reduces the risk of serious illness -
59 (48%)
83 (41.9%)
| get vaccinated to protect myself -
45 (36.6%)
58 (29.3%)
I get vaccinated to protect my family -
34 (27.6%)

Unvaccinated 75 (1.8%)
30 (1.4%)

I think it is religiously harmful -

1117 (26.6%)
I don't think | need to get vaccinated -
552 (25.2%)
191 (4.5%)
Ithink the vaccine causes flu-
97 (4.4%)
470 (11.2%)
I don't think it is beneficial -
247 (11.3%)
653 (15.5%)
Iam worried about its side effects -
340 (15.5%)
176 (4.2%)
| think it is expensive -
88 (4%)
1406 (33.4%)
| don't know if it is necessary -
787 (36%)

30 (0.7%)
Socialfamilial pressure? -
14 (0.6%)
333 (7.9%)
Inability to spare time? -
168 (7.7%)
33 (0-8%)
Transportation problems from home -
18 (0.8%)
50 2 0 25 50
Percentage

[ General [ Risk Population

Fig. 1. Factors affecting the attitudes and perceptions of all participants and participants in the risk group about
influenza vaccination according to children’s influenza vaccination status.

10% (n = 230), meningococcal vaccine 2.1% 2% (n=41), HPV vaccine 0.3% (n =7), rotavirus
(n = 48), HPV vaccine 0.1% (n = 2), rotavirus and meningococcal vaccines 9.7% (n = 195),

and meningococcal vaccines 13.5% (n = 309), rotavirus, meningococcal, and HPV vaccines
rotavirus, meningococcal, and HPV vaccines 0.9% (n = 18), and HPV and meningococcal
1.5% (n = 34), and HPV and meningococcal vaccines 0.2% (n = 4). The prevalence of chronic
vaccines 0.3% (n = 6). In the unvaccinated diseases such as pulmonary (9.7%, n = 225)

group, the corresponding rates were: rotavirus and neurological (7%, n = 163) conditions was
vaccine 8.5% (n = 171), meningococcal vaccine  significantly higher in the risk group (p <0.001).
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Table II. Social characteristics of participants in risk and non-risk group for severe influenza infection.

Risk group (n=2327) Non-Risk group (n=2077) p-value

Demographic characteristics

Age, years, mean+SD 4.70+4.65 9.87+3.69 <0.001°
Sex, male, n (%) 1262 (54.2%) 1044 (50.3%) 0.0082
Vaccination coverage, n (%)
Influenza 0.0032
No 2189 (94.7%) 1991 (96.5%)
Yes 123 (5.2%) 72 (3.5%)
Childhood <0.001°
Never had it done 36 (1.5%) 37 (1.8%)
Incompletely vaccinated 121 (5.2%) 62 (3.0%)
Full 2167 (93.2%) 1969 (95.2%)
Special <0.001¢
Never had it done 1661 (72.5%) 1581 (78.4%)
Rotavirus vaccine 230 (10.0%) 171 (8.5%)
Meningococcus vaccine 48 (2.1%) 41 (2.0%)
HPV vaccine 2 (0.1%) 7 (0.3%)
Rotavirus+meningococcus 309 (13.5%) 195 (9.7%)
Rotavirus+meningococcus+HPV 34 (1.5%) 18 (0.9%)
Meningococcus+HPV 6 (0.3%) 4 (0.2%)
Underlying disease, n (%)
No disease 1303 (56.3%) 2075 (99.9%) <0.0012
Congenital heart 54 (2.3%) -
Endocrinological 73 (3.2%) -
Gastrointestinal 58 (2.5%) -
Hematologic 40 (1.7%) -
Immunodeficiency 33 (1.4%) -
Renal 51 (2.2%) 1 (<0.1%)
Malignancy 22 (1.0%) -
Metabolic 25 (1.1%) -
Neurologic 163 (7.0%) -
Pulmoner 225 (9.7%) -
Rheumatological 102 (4.4%) -
Others’ 165 (7.1%) 1 (<0.1%)
Parental characteristics
Age, years, mean+SD
Mother 34.03+6.92 38.14+6.22 <0.001°
Father 37.42+7.40 41.99+6.74 <0.001°

Numerical data are presented as mean=SD. Categorical variables reported as frequency (percent).
Differences between groups were analyzed using: “Pearson chi-squared test, *Student’s t-test, © Fisher-Freeman Halton test.
HPV: human papilloma virus, SD: standard deviation.

The Turkish Journal of Pediatrics * March-April 2026 199



Yakin H, et al Turk ] Pediatr 2026; 68(2): 190-209

Table II. Continued.

Risk group (n=2327) Non-Risk group (n=2077) p-value

Education level of mother, n (%) <0.001°
Illiterate 100 (4.3%) 82 (4.0%)
Primary education 61 (2.6%) 59 (2.9%)
Lower secondary education 763 (32.8%) 733 (35.4%)
Upper secondary education 634 (27.3%) 571 (27.6%)
Undergraduate 650 (28.0%) 472 (22.8%)
Graduate 116 (5.0%) 151 (7.3%)

Education level of father, n (%) 0.003°
Mliterate 46 (2.0%) 25 (1.2%)
Primary education 30 (1.3%) 46 (2.2%)
Lower secondary education 693 (29.9%) 632 (30.6%)
Upper secondary education 743 (32.1%) 639 (31.0%)
Undergraduate 654 (28.2%) 541 (26.2%)
Graduate 152 (6.6%) 179 (8.7%)

Working status of mother, n (%) <0.0012
Government employee 428 (18.4%) 414 (20.0%)
Homemaker 1624 (70.0%) 1326 (64.1%)
Other 268 (11.6%) 328 (15.9%)

Working status of father, n (%) 0.416°
Government employee 534 (23.1%) 491 (23.9%)
Private-sector employee 928 (40.2%) 786 (38.2%)
Other 847 (36.7%) 779 (37.9%)

Number of siblings, n (%) <0.0012
Only child 625 (26.9%) 255 (12.3%)
Two children in the family 951 (41.0%) 965 (46.7%)
Three or more children 746 (32.1%) 848 (41.0%)

Decision maker for child, n (%) <0.001°
Mother 1354 (58.4%) 1074(51.9%)
Father 173 (7.5%) 232 (11.2%)
Other 37 (1.6%) 42 (2.0%)
Father and Mother 755 (32.6%) 723 (34.9%)

Socioeconomic indicators, n (%)

Income status <0.001°
Under $1000 967 (42.0%) 745 (36.3%)
Over $1000 1211 (52.6%) 1159(56.5%)
Not specified 126 (5.5%) 146 (7.1%)

Number of rooms in the house <0.001¢
2+1 754 (32.7%) 559 (27.5%)
3+1 1255 (54.5%) 1224(60.2%)
4+1 293 (12.7%) 249 (12.3%)

Numerical data are presented as mean=SD. Categorical variables reported as frequency (percent).
Differences between groups were analyzed using: “Pearson chi-squared test, *Student’s t-test, © Fisher-Freeman Halton test.
HPV: human papilloma virus, SD: standard deviation.
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Table II. Continued.
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Risk group (n=2327) Non-Risk group (n=2077) p-value
House type 0.0072
Slum 193 (8.3%) 123 (5.9%)
Apartment 1805 (77.8%) 1669 (80.7%)
Other 321 (13.8%) 277 (13.4%)
Presence of grandparents or other individuals 0.016°
living in the same home
No 1963 (84.4%) 1803 (87%)
Yes 362 (15.6%) 270 (13%)
Routine control in the same doctor or hospital <0.001°
Regular follow-up 1561 (67.3%) 1206 (58.2%)
Irregular follow-up 541 (23.3%) 660 (31.9%)
No prior follow-up 217 (9.4%) 205 (9.9%)
Influenza vaccination status of parents in this 0.7222
year
Yes 144 (6.2%) 123 (6%)
No 2171 (93.8%) 1940 (94%)
How many times have you had an influenza 0.006
vaccine before?
Have received the vaccine at least once in 367 (15.8%) 385 (18.8%)
your life:
Getting the vaccine regularly: 92 (4%) 57 (2.8%)
Never happened: 1859 (80.2%) 1611 (78.5%)
Have you ever heard of the influenza vaccine? 0.504°
Yes 1696 (73.1%) 1491 (72.2%)
No 624 (26.9%) 574 (27.8%)
Who recommended the influenza vaccine? 0.3732
Doctor 971 (50.6%) 895 (52.2%)
Neighbor 62 (3.2%) 63 (3.7%)
Pharmacist 78 (4.1%) 57 (3.3%)
Media 274 (14.3%) 217 (12.7%)
Friend 112 (5.8%) 115 (6.7%)
Other 423 (22%) 366 (21.4%)

Numerical data are presented as mean=SD. Categorical variables reported as frequency (percent).

Differences between groups were analyzed using: “Pearson chi-squared test, *Student’s t-test, © Fisher-Freeman Halton test.

HPV: human papilloma virus, SD: standard deviation.

Parents in the risk group were older (p <
0.001). The education levels of both mothers
and fathers in the risk group were lower, and
these differences were statistically significant
(p <0.001 and p = 0.003, respectively). A higher
proportion of mothers in the risk group were
homemakers (p < 0.001). Additionally, the risk
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group had a higher number of children, with
this difference being statistically significant (p
<0.001).

Mothers acted as decision-makers for the
child’s healthcare in 58.4% (n = 1,354) of cases
in the risk group, compared to 51.9% (n =1,074)
in the non-risk group, with this difference
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being statistically significant. The proportion
of families with an income below $1,000 was
higher in the risk group (42% vs. 36.3%), with
a statistically significant difference (p < 0.001).
The risk group lived in smaller homes and more
often in substandard housing, with significant
differences in both categories (p <0.001 and p =
0.007, respectively). The presence of additional
individuals living in the same household was
higher in the risk group.

The proportion of individuals in the risk
group who followed up regularly with the
same doctor was higher (67.3% vs. 58.2%), and
this difference was statistically significant (p
< 0.001). The rate of parents who received the
influenza vaccination during the current season
was higher in the risk group.

The rate of individuals who did not receive
the flu vaccine in previous years was higher in
the risk group, with a statistically significant
difference (p = 0.006). The proportion of
individuals who had previously heard of the
influenza vaccine was higher in the risk group
(73.1%, n = 1,696) compared to the non-risk
group (72.2%, n = 1,491). Additionally, there
was no significant difference between the two
groups in terms of those who recommended the
influenza vaccine (p = 0.373).

The multiple binary logistic regression analysis
of individuals who did not receive the vaccine
revealed that the most significant independent
variables were not attending routine doctor

Turk ] Pediatr 2026; 68(2): 190-209

check-ups and not having previously heard of
the influenza vaccine (Table III).

Inthe multiple binary logisticregression analysis
(Table II), living in an apartment was associated
with higher odds of non-vaccination compared
with the reference housing category (“Other”)
(odds ratio [OR]=2.059, 95% confidence interval
[CI]: 1.318-3.218; p=0.002). Compared with
individuals who reported attending routine
check-ups (“Yes”), those attending occasionally
(OR=3.270, 95% CI: 1.933-5.532; p<0.001) and
those who never attended (OR=3.317, 95% CI:
1.408-7.815; p=0.006) had higher odds of non-
vaccination. Additionally, variables referenced
to “Yes” were significantly associated with non-
vaccination, including influenza vaccination
status this year (OR=4.280, 95% CI: 2.689-
6.812; p<0.001), having heard of the influenza
vaccine previously (OR=3.510, 95% CI: 1.715-
7.187; p<0.001), and private vaccination
(OR=2.126, 95% CI: 1.422-3.178; p<0.001).
Regarding vaccination frequency, compared
with “Regular” vaccination, being vaccinated at
least once was associated with higher odds of
non-vaccination (OR=2.738, 95% CI: 1.652-4.539;
p<0.001), while never being vaccinated showed
a markedly higher odds (OR=7.614, 95% CI:
4.124-14.056; p<0.001). Model fit was assessed
using the Hosmer—-Lemeshow test (x*=2.498;
p=0.962), indicating no evidence of poor fit.
At the 0.50 probability cutoff, the fitted model
showed 99.7% sensitivity for identifying non-
vaccinated individuals and 10.7% specificity

Table III. Results of logistic regression analysis for risk factors affecting non-vaccination status of Influenza

Variables

OR (95% CI) p-value

House type (reference category: other)
Slum

Apartment

1.535 (0.650 — 3.625) 0.329
2.059 (1.318 - 3.218) 0.002

Routine control in the same doctor or hospital (reference category: regular)

Irregular follow-up

No prior follow-up

Not having heard of the influenza vaccine before (reference category: yes)

No special vaccination (reference category: yes)

3.270 (1.933 -5.532)  <0.001
3.317 (1.408 - 7.815) 0.006
3.510(1.715-7.187)  <0.001
2.126 (1.422-3.178)  <0.001

Hosmer-Lemeshow chi-squared=2.498, p-value=0.962; overall accuracy=95.9.

CI: confidence interval, OR: odds ratio.
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for identifying vaccinated individuals, with an class imbalance (a substantially smaller
overall accuracy of 95.9%. The relatively low  vaccinated group), which can bias classification
specificity is likely related to the pronounced toward the majority class.
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Fig. 2. Proportion of children vaccinated with non-national vaccination programme, special
vaccines in total data.
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Aegean Region
(4%)

Fig. 3. Regional distribution of influenza vaccination and childhood immunization status in
Tiirkiye. (A) Map of Tiirkiye showing the 23 provinces across all seven geographical regions
that contributed survey data (n=4404). (B) Regional influenza vaccination coverage among
children, ranging between 3-6% across different regions, with an overall vaccination rate of
4.5%. Children in the risk group (n=2327) had a significantly higher vaccination rate (5.2%)
compared to those in the non-risk group (3.5%). (C) Regional distribution of children who
had not received routine childhood vaccines included in the national immunization schedule.
Overall, 73 children (1.7%) were never vaccinated, while 4.2% were incompletely vaccinated.
The majority (94.2%) were fully vaccinated, though the proportion of unvaccinated children
varied slightly across regions.
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Among the 5002 patients included in the
survey, 93% were fully vaccinated, 5% were
incompletely vaccinated, and 2% had not been
vaccinated at all. Of the patients, 3716 had not
received any special vaccinations, while 1051
had received the rotavirus vaccine, 707 had
received the meningococcal vaccine, and 78 had
received the HPV vaccine (Fig. 2).

The distribution of provinces contributing
survey data to our study is shown on the map
of Tiirkiye (Fig. 3A). According to the obtained
data, the regional distribution of influenza
vaccination rates in Tiirkiye and the rates of
not having childhood vaccines included in the
Ministry of Health vaccination calendar are
shown (Fig. 3B and Fig. 3C).

Discussion

In Tiirkiye, influenza vaccination rates among
children have been found to be quite low at only
4.4%, largely because it is not routinely included
inthenationalimmunization schedule outside of
target groups. Furthermore, even when specific
groups are included, no childhood group has
a vaccination rate exceeding 5.2%. Although
data on influenza vaccination rates among
children in Tiirkiye are limited, existing studies
provide a consistent picture. For instance, data
published from the 2016-2017 autumn-winter
period revealed that the influenza vaccination
rate among hospitalized pediatric patients
stood at just 1.6%." In a study conducted under
the leadership of our department, involving
approximately 19 centers and including 1032
hospitalized pediatric patients with influenza,
the vaccination rate among children was found
to be 1.2% (unpublished data). Another Turkish
study focusing on both adult and pediatric
cases reported vaccination rates of only 0.3%
and 2.1% for children under five in the 2014-
2015 and 2015-2016 seasons, respectively.”
In stark contrast, countries like the United
Kingdom and the United States report much
higher influenza vaccination coverage in young
children. For instance, the United Kingdom
has a combined vaccination rate of 44.4%
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among children aged 2-3 years during recent
seasons.? Similarly, influenza vaccination rates
for American children between 6 months and 17
years exceeded 55% annually from 2019 to 2023.
However, despite these seemingly high rates,
it is still observed that the majority of children
who die from influenza in the United States
are unvaccinated. According to estimates from
the Centers for Disease Control and Prevention
(CDC), during the 2022-2023 influenza season,
approximately 21,000 individuals died from flu-
related illnesses or complications, including 176
children, the majority of whom had not received
the influenza vaccination.”? An interesting point
is that even in countries such as Peru, where
influenza vaccination is provided free of charge,
vaccination rates can remain very low.?

Therefore, in this study, our primary aim was
to understand the factors, particularly from
the parents’ perspective, that contribute to
vaccination uptake, or rather the lack thereof.

In the current study, it is observed that
individuals with underlying health conditions
are more likely to be vaccinated. For these
children, the most motivating factor for
vaccination appears to be information provided
by their doctors. On the other hand, those
who did not receive the vaccine were mostly
influenced by information they encountered in
the media. These data highlights that the most
reliable and accurate information comes from
healthcare professionals. Additionally, this
finding emphasizes theimportance of enhancing
risk communication strategies to promote
vaccination, with a particular focus on high-
risk groups such as children, pregnant women,
and older adults, who are more vulnerable to
influenza-related complications.?*

Our logistic regression analysis further
confirmed this, showing that poor attendance at
routine pediatric check-ups, lack of awareness
of influenza vaccination, and absence of private
vaccinations were strong predictors of non-
vaccination. These findings highlight critical
gaps in both preventive healthcare utilization
and publicawareness. From a policy perspective,
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integrating influenza vaccination counseling
into routine pediatric visits and implementing
nationwide awareness campaigns could
be effective strategies to improve uptake.
Strengthening these preventive healthcare
opportunities may therefore play a pivotal role
in reducing influenza-related morbidity and
mortality in children.

Higher educational levels appear to
significantly influence vaccine acceptance. The
proportion of mothers with higher education
is 14.9%, which is three times higher than the
rate among parents in the unvaccinated group.
This becomes even more significant considering
that nearly 60% of decision-making within
the household is typically made by mothers.
Similarly, the percentage of fathers with higher
education is 20%, which is also three times
higher than the rate observed among parents
in the unvaccinated group. Another piece of
evidence supporting the importance of parental
awareness is the high vaccination rate among the
parents themselves. In light of the data from our
study, the primary behavioral pattern behind
not being vaccinated against influenza is not,
as commonly believed, concerns about vaccine
side effects. Rather, it is the lack of awareness
regarding the necessity of the influenza vaccine
and, in some cases, the importance of vaccinating
their children. Similarly, a systematic review
reported that sociodemographic factors,
including age and education, along with the
lack of recommendations from healthcare
professionals to the primary decision-makers
(i.e., parents of children aged 6-59 months),
were identified as the most common barriers to
seasonal influenza vaccine uptake in children.
In our study, a considerable proportion of
parents also reported “fear of side effects,”
highlighting the need for physicians to address
safety concerns through clear, evidence-based
communication.

Although factors such as a physician’s guidance
take precedence in general vaccination,
economic reasons appear to be influential in
the vaccination of high-risk groups. A previous
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study conducted by our center demonstrated
that underlying diseases in children are the
most significant risk factor for both hospital
admission and intensive care unit (ICU)
admission. Furthermore, the median age of
children requiring ICU admission due to
influenza was reported to be under 2 years.” In
another study, which included our department,
comparing pediatric patients with coronavirus
disease 2019 (COVID-19) and influenza, it
was observed how influenza particularly
affects children under the age of five.”” When
examining the data from our study, it is evident
that the vaccinated individuals tend to be older.
These findings, therefore, underscore the critical
importance of including children under 5 years
of age in healthcare coverage, particularly in
resource-limited countries like Tiirkiye.

The vaccination rate for all childhood vaccines
among those vaccinated for influenza is 97.4%.
However, our study identified that 73 (1.7%)
children had not received any vaccinations as
part of the national immunization program.
The overall vaccination rate within our cohort
was found to be 94.2%. This rate is notably
lower than the figures reported to the World
Health Organization on Tiirkiye.?® This decline
is a significant indicator of the extent to which
vaccine refusal in Tiirkiye has contributed to
recent years. It was also observed that 35.4%
of parents in this group had administered
private vaccines that are not included in
Tiirkiye’s national immunization schedule to
their children, a rate that is three times higher
than that of children who were not vaccinated
against influenza. This finding further
illustrates the willingness of families who have
vaccinated their children against influenza to
pursue additional vaccinations, independent
of financial considerations. It reinforces the
notion that, for parents, the key determinant
in vaccination decisions is not cost, but rather
awareness and understanding of the importance
of immunization.

This study has several limitations. Although
the survey was conducted face-to-face, which
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generally enhances the accuracy of responses
compared to anonymous surveys, it still carries
the potential for interviewer bias. The presence
of the interviewer may have influenced
participants” answers, especially when it comes
to sensitive topics like vaccination decisions.
Additionally, while the sample included over
5,000 children and their parents, the study
sample may not be fully representative of the
wider population, limiting the generalizability
of the findings. Other factors, such as healthcare
access, socioeconomic status, and cultural
beliefs, were not comprehensively explored,
which could affect vaccination decisions but
were outside the scope of this survey. Finally,
as the study was cross-sectional, it provides
a snapshot of associations at a single point in
time and does not allow for the determination
of causal relationships.

In conclusion, this study highlights the
alarmingly low influenza vaccination rates
among children in Tiirkiye, particularly in
comparison to other countries with more
established vaccination programs. The findings
suggest that parental awareness plays a crucial
role in vaccination uptake, with factors such
as educational level, healthcare guidance, and
awareness of the importance of the vaccine being
significant contributors. Importantly, the data
suggests that the primary barrier to vaccination
is not vaccine side effects but rather a lack of
understanding of the necessity of influenza
vaccination, especially for children under the age
of five. Healthcare professionals, particularly
physicians, are key influencers in encouraging
vaccination, and their guidance proves to be
more effective than information from media
sources. The study also underscores the need
for targeted interventions aimed at high-risk
groups, particularly young children and those
with underlying health conditions, who remain
vulnerable to severe influenza outcomes. The
higher vaccination rates observed among
children whose parents are more educated
further emphasize the importance of increasing
awareness and providing accurate information
to parents. Given the limitations of the study,
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future research should explore broader socio-
economic, cultural, and healthcare access
factors that may also influence vaccination
behavior. Additionally, longitudinal studies
are necessary to understand the causal factors
behind low vaccination rates and to evaluate
the effectiveness of public health campaigns.
Addressing the gaps in vaccination uptake
in Tirkiye, particularly through enhanced
education and policy interventions, is critical
for improving childhood influenza vaccination
rates and reducing the burden of this
preventable disease.

Itis crucial to strengthen public health strategies
in Tiirkiye. Free influenza vaccination should
be considered for high-risk groups to increase
coverage and reduce disease burden. Moreover,
standardization of physician recommendations
could play a key role in improving parental
trust and ensuring more consistent uptake of
the vaccine nationwide.
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