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SUMMARY
Objectives: Influenza infection is associated with substantial maternal morbidity and mortality during pregnancy; however, influenza vaccina-

tion uptake remains low. Physician’s recommendations have been identified as one of the key determinants of vaccination rates. This study was 
conducted to evaluate the effect of physician’s recommendation on influenza vaccination rates among pregnant women and to examine factors 
associated with vaccination behaviour.

Methods: This prospective observational study included 356 pregnant women aged 18–50 years with a gestational age of ≥12 weeks who were 
receiving prenatal care at a tertiary-care hospital in Istanbul, Türkiye. Participants completed a structured questionnaire assessing their knowledge 
and attitudes toward the influenza vaccine. Standard information about the influenza vaccine was provided as part of routine prenatal care. Vac-
cination status was confirmed via telephone follow-up at the end of the influenza season. 

Results: The overall influenza vaccination rate during pregnancy was 7.6%. A prior ’s recommendation was strongly associated with higher 
vaccination uptake (15.2% vs. 1.5%, RR = 10.0, 95% CI: 3.07–32.69, p < 0.001). In multivariable analysis, physician’s recommendation remained 
an independent predictor of vaccination (aOR = 10.39, 95% CI: 3.00–35.97, p < 0.001). The most common reasons for vaccine refusal were a 
lack of trust (42.2%) and perceived lack of necessity (36.2%).

Conclusion: Influenza vaccination uptake during pregnancy remains low in this Turkish cohort. Physician’s recommendation is a strong inde-
pendent determinant of vaccination behaviour. Strengthening physician-led counselling and improving patient awareness may play a critical role 
in increasing vaccination rates and reducing preventable maternal and neonatal complications.
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INTRODUCTION

Influenza is a highly contagious viral respiratory disease 
caused by a negative-sense, single-stranded RNA virus of the 
family Orthomyxoviridae. It is responsible for nearly half a 
million deaths worldwide each year. There are three types of 
influenza viruses, among which Influenza A is the most preva-
lent and is characterized by substantial antigenic variability. 
This high mutation capacity enables the virus to cause large-
scale epidemics and pandemics (1, 2). The majority of patients 
with influenza have uncomplicated, self-limiting illnesses, and 
full recovery is typically expected (3). Clinically, influenza is 
characterized by the sudden onset of fever, chills, sweating, 
myalgia, malaise, and cough. While individuals with mild to 
moderate disease typically recover within approximately two 
weeks, some patients may develop severe or prolonged illness. 

Complications are more frequently observed in specific high-
risk groups, particularly pregnant women (4). Pregnancy is a 
risk factor for severe influenza infection, with pregnant women 
having a seven-fold increase in the risk of influenza-associated 
hospital admissions compared to the non-pregnant population 
(5). During previous influenza pandemics, pregnant women were 
shown to have a higher risk of severe morbidity and mortality. 
For this reason, many countries classify even healthy pregnant 
women as a high-risk group for seasonal influenza (4–6). Influ-
enza infection during pregnancy poses significant risks for both 
maternal and foetal health. Vaccination is considered the most 
effective preventive strategy against influenza. The World Health 
Organization (WHO) recommends influenza vaccination for all 
pregnant women, regardless of trimester (7). 

Maternal immunization induces the production of antibod-
ies that cross the placenta, thereby increasing foetal antibody 
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levels and providing passive immunity to the newborn. De-
spite the well-established benefits and safety of influenza 
vaccination during pregnancy, vaccination coverage among 
pregnant women in developing countries remains suboptimal 
and is influenced by multiple factors (8, 9). A 2022 review 
examining publications related to vaccine hesitancy during 
pregnancy found that factors such as young age, high par-
ity, being unmarried/without a partner and/or unemployed, 
delayed and inadequate prenatal care, and a lack of education 
were positively associated with hesitancy toward the influenza 
vaccine during pregnancy (10).

In addition to these factors, one of the most important deter-
minants of vaccine hesitancy is a lack of information. Inadequate 
awareness regarding the safety and efficacy of the influenza 
vaccine during pregnancy negatively affects vaccination rates. 
Therefore, informing pregnant women through accurate, reli-
able sources, increasing health literacy, and providing effective 
counselling during prenatal care are critical to reducing vaccine 
hesitancy.

This study primarily aimed to evaluate the effect of physi-
cian’s recommendation on influenza vaccination uptake among 
pregnant women, with a focus on its role as a key determinant 
of vaccination behaviour. Secondarily, the study aimed to assess 
pregnant women’s knowledge and attitudes toward influenza 
vaccination and to identify additional factors associated with 
vaccine uptake.

MATERIALS AND METHODS

Study Design and Participants
This prospective observational study was conducted among 

pregnant women attending antenatal care at Bahçelievler Medi-
pol University Hospital, a tertiary referral centre in Istanbul, 
Türkiye, between 16 October 2025 and 1 March 2026. A total 
of 360 pregnant women aged 18–50 years were enrolled in the 
study. Four participants could not be reached during follow-up 
and were excluded. The final analysis included 356 participants. 
The age of the participants included in the final analysis ranged 
from 19 to 45 years. Participants were recruited through direct 
contact in the obstetrics outpatient clinic, maternity education 
classes, and the delivery unit.

Inclusion criteria were:
•	 age between 18 and 50 years;
•	 be in any week of pregnancy; and
•	 sufficient Turkish language proficiency to complete the ques-

tionnaire.
Exclusion criteria included:

•	 a participant was younger than 18 or older than 50 years;
•	 had a gestational age below 12 weeks;
•	 had cognitive impairment or any condition limiting their ability 

to understand or respond to the questionnaire;
•	 had insufficient proficiency in Turkish to complete the survey;
•	 declined to participate or did not provide informed consent;
•	 could not be reached during follow-up;
•	 had missing or incomplete questionnaire data;
•	 had a contraindication to influenza vaccination (e.g., history 

of severe allergic reaction to vaccine components).

Data Collection
Women who met the eligibility criteria were informed about 

the purpose and procedures of the study. Written and verbal 
informed consent was obtained from all participants. Question-
naires were self-administered by literate participants and returned 
to the research assistant. For participants unable to complete the 
form independently, questions were read aloud in a standardized 
and neutral manner, and responses were recorded accordingly. 
Participants were informed that there was no financial incentive 
associated with participation.

At enrolment, participants completed a structured question-
naire that included an item asking whether they had previously 
received a physician’s recommendation for influenza vaccina-
tion during the current pregnancy. This variable was used as the 
primary exposure in the analyses.

The questionnaire was developed by the investigators based 
on the study objectives and relevant literature. It included items 
assessing socio-demographic characteristics, obstetric history, 
chronic diseases, knowledge regarding influenza vaccination 
during pregnancy, previous influenza vaccination history, phy-
sician’s recommendations, vaccination status, and reasons for 
vaccine refusal. The effect of physician’s recommendation on 
vaccination intention was assessed using predefined response 
categories indicating whether the recommendation reinforced an 
existing intention to be vaccinated, changed a previously negative 
intention into a positive intention, or did not result in vaccination 
despite the recommendation. The questionnaire was developed 
specifically for this study and was not formally validated.

After completion of the questionnaire, all participants received 
standardized information regarding the maternal and foetal ben-
efits of influenza vaccination, and vaccination was recommended 
as part of routine antenatal care in accordance with current clinical 
guidelines.

Participants were subsequently followed until the end of the 
influenza season and were contacted by telephone to assess 
their vaccination status. Vaccination uptake was recorded dur-
ing this follow-up assessment. Vaccination status was primarily 
assessed by participant self-report during telephone follow-up. 
When available, vaccination information was cross-checked 
using hospital records; however, verification was not possible 
for all participants.

Bias Control Measures
To minimize potential sources of bias, participants were con-

secutively recruited from different antenatal care units within 
the hospital. Clearly defined inclusion and exclusion criteria 
were applied.

A structured and standardized questionnaire was administered 
to all participants. When necessary, trained research personnel 
assisted participants by reading the questions aloud in a neutral 
manner without influencing their responses.

To reduce recall bias, participants were contacted by telephone 
at the end of the influenza season, and vaccination status was 
reassessed and recorded.

To limit observer and interviewer bias, data collection proce-
dures were standardized, and all participants were provided with 
the same information regarding influenza vaccination throughout 
the study period.
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To address potential confounding factors, variables such as 
maternal age and knowledge about vaccination were evaluated 
using multivariable logistic regression analysis.

Despite these measures, residual confounding and potential 
bias related to the single-centre design and the provision of 
vaccination-related information during the study period cannot 
be entirely excluded.

Outcome Measures
The primary outcome measure was influenza vaccination status 

during pregnancy, with a particular focus on evaluating the impact 
of a physician’s recommendation on vaccination.

Secondary outcomes included:
•	 knowledge and awareness of influenza vaccination during 

pregnancy; 
•	 attitudes toward influenza vaccination and reasons for vaccine 

refusal; 
•	 effect of physician’s counselling on change in vaccination 

intention; 
•	 association between socio-demographic and clinical factors 

(e.g., maternal age, smoking status, education level) and vac-
cination uptake.

Statistical Analysis
Following completion of the prospective data collection and 

follow-up period, statistical analyses were performed using 
IBM SPSS Statistics for Windows, Version 20.0 (IBM Corp., 
Armonk, NY, USA). Continuous variables were expressed as 
mean and standard deviation, while categorical variables were 
presented as frequencies and percentages. Associations between 
categorical variables were assessed using the chi-square test. To 
identify independent predictors of influenza vaccination uptake 
and attitudes toward vaccination, both univariate and multivariate 
logistic regression analyses were performed. Variables were se-
lected for the multivariable model based on their clinical relevance 
and/or statistical significance in univariate analyses. Given the 
limited number of vaccinated participants (n = 27), the number 
of covariates included in the model was deliberately restricted to 
reduce the risk of overfitting and to improve model stability. All 
statistical tests were two-tailed, and a p-value of less than 0.05 
was considered statistically significant. 

No formal sample size calculation was performed prior to the 
study. The study aimed to include all eligible pregnant women 
presenting to the study centre during the study period. A total of 
356 participants were included, which was considered sufficient 
to detect statistically significant associations between physician’s 
recommendations and influenza vaccination uptake.

RESULTS

Demographic and Clinical Characteristics
A total of 356 pregnant women were included in the study. The 

mean maternal age was 29.75 ± 4.47 years (range 19–45), and 
the mean gestational age was 21.81 ± 6.66 weeks (range 12–34). 
Overall, 194 (54.5%) participants were primigravida. The distri-

bution of socio-demographic and health-related characteristics 
is presented in Table 1.

Primary Outcome
Influenza vaccination uptake during pregnancy was strongly 

associated with physician’s recommendation. At the end of the 
influenza season, 27 (7.6%) participants had received the vaccine.

Vaccination rates were significantly higher among women who 
had received a physician’ recommendation before the study visit 
compared with those who had not (15.2% vs. 1.5%, RR = 10.03, 
95% CI: 3.07–32.69, p < 0.001). This corresponded to an absolute 
difference of 13.7 percentage points (95% CI 6.1–21.1). 

In multivariable logistic regression analysis, prior physician’ 
recommendation remained an independent predictor of vaccina-
tion uptake (aOR = 10.39, 95% CI: 3.00–35.97, p < 0.001).

Secondary Outcome
Among the 33 women whose attitudes shifted toward vac-

cination after a physician’s recommendation, 19 (57.6%) were 
vaccinated, whereas 14 (42.4%) remained unvaccinated. The 
most commonly reported barrier in this subgroup was insuffi-
cient information about the vaccine (n = 13, 92.9%). Vaccination 
uptake differed significantly across decision-response groups 
(χ²(2) = 158.35, p < 0.001), with the highest uptake observed 
among women whose decision changed after counselling, fol-
lowed by those whose pre-existing intention was reinforced. In 
contrast, no vaccinations occurred among women who reported 
no change in intention.

The distribution of primary reasons for declining the influenza 
vaccine is illustrated in Figure 1. The most prevalent barriers 
identified were concerns regarding vaccine safety and efficacy 
(42.2%) and a perceived lack of necessity for vaccination (36.2%). 

Socio-demographic and pregnancy-related characteristics ac-
cording to influenza vaccination status are presented in Table 2. 
Smoking status was significantly associated with influenza vaccina-
tion uptake (p = 0.012), whereas maternal age was not significant in 
univariate analysis (p = 0.90). In multivariable analysis, increasing 
maternal age was associated with lower odds of vaccination uptake, 
while higher vaccination rates were observed among women who 
had never smoked. Maternal age was not significant in univariate 
analysis but showed a modest association in the adjusted model. In 
contrast, education level, employment status, presence of chronic 
disease, gestational week, number of pregnancies, and prior 

Variables n (%)

Educational status
Under high school 41 (11.5)
High school and above 315 (88.5)

Employment status
Employed 103 (28.9)
Unemployed 253 (71.1)

Smoking status
Non-smoker 318 (89.3)
Quit during pregnancy 16 (4.5)
Smoker 22 (6.2)

Presence of at least one 
chronic disease

Yes 27 (7.5)
No 329 (92.5)

Table 1. Baseline characteristics of study populations (N = 356)
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Fig. 1. Distribution of primary reasons for declining the influenza vaccine among unvaccinated pregnant women (N = 329). 

Characteristics
Vaccinated 

n = 27
n (%)

Unvaccinated 
n = 329 
n (%)

p-value

Age (years), mean (SD) 29.84 (4.57) 29.74 (4.34) 0.90
Gestational week, mean (SD) 22.23 (5.95) 22.61 (6.31) 0.433

Education level 
Under high school 5 (12.2) 36 (87.8)

0.236
High school and above 22 (7.0) 293 (93.0)

Employment status
Employed 9 (8.7) 94 (91.3)

0.600
Unemployed 18 (7.1) 235 (92.9)

Smoking status*
Non-smokera 20 (6.3) 298 (93.7)

0.012Quitted during pregnancyb 4 (25.0) 12 (75.0)
Smokerc 3 (13.6) 19 (86.3)

Presence of at least one chronic disease
Yes 2 (7.4) 25 (92.6)

0.971
No 25 (7.6) 304 (92.4)

Previous vaccination history to influenza
Yes 2 (8.0) 23 (92.0)

0.936
No 25 (7.6) 306 (92.4)

Can the vaccine be administered during pregnancy?
Yes 9 (16.7) 45 (83.3)

0.006
No/don’t know 18 (6.0) 284 (94.0)

Physician recommendation for influenza vaccination 
prior to the study visit

Yes 24 (15.2) 134 (84.8)
< 0.001

No 3 (1.5) 195 (98.5)
Mann-Whitney U test for continuous variables; chi-square test for categorical variables.
Percentages are presented as row percentages.
*Post-hoc pairwise comparisons for smoking status were performed with Bonferroni correction; women who quit smoking during pregnancy had higher influenza vaccination uptake than non-smokers (b > a, 
adjusted p = 0.017).

Table 2. Comparison of participants’ characteristics by influenza vaccination status (N = 356)

influenza vaccination history were not significantly associated 
with vaccination uptake (all p > 0.05). In univariate analysis, 
knowledge that the influenza vaccine can be administered during 
pregnancy was significantly associated with higher vaccination 
rates (p = 0.006).

In the adjusted logistic regression analysis (Table 3), prior 
physician’s recommendation before the study visit was inde-
pendently associated with higher odds of influenza vaccination 
uptake (aOR = 10.39, 95% CI: 3.00–35.97, p < 0.001), whereas 

knowledge regarding vaccine administration during pregnancy 
was not significant after adjustment (aOR = 0.54, 95% CI: 
0.22–1.35, p = 0.189). Maternal age showed a modest associa-
tion with influenza vaccination uptake in the adjusted analysis, 
with increasing age associated with lower odds of vaccination 
(aOR = 0.90 per year, 95% CI: 0.83–0.98, p = 0.020); however, 
this finding should be interpreted with caution, given the lack 
of significance in univariate analysis and the limited number of 
vaccinated participants.
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DISCUSSION

Influenza infection during pregnancy is associated with nu-
merous maternal and foetal complications, including stillbirth, 
preterm birth, and foetal growth restriction (4, 11, 12). Evidence 
supports the safety of influenza vaccination during pregnancy 
(13). Vaccination remains the most effective method for prevent-
ing influenza and its related complications in pregnant women.

Several authoritative organizations, including the WHO, the 
European Centre for Disease Prevention and Control (ECDC), the 
American College of Obstetricians and Gynecologists (ACOG), 
and the Advisory Committee on Immunization Practices (ACIP), 
recommend influenza vaccination during pregnancy regardless of 
gestational age (13, 14). Despite strong recommendations from 
major public health authorities, decades of clinical experience, 
and extensive evidence supporting the vaccine’s safety, negative 
attitudes and concerns regarding influenza vaccination during 
pregnancy persist among many pregnant women and even among 
some healthcare professionals (15, 16).

Previous studies have shown that concerns about vaccine safety 
during pregnancy, as well as a lack of awareness and limited ac-
cess to influenza vaccines, are among the main reasons for low 
vaccination rates (10). A previous study conducted in Germany 
demonstrated that pregnant women obtained information about 
influenza vaccination from multiple sources, most commonly 
from gynaecologists and the media (17). Similarly, several stud-
ies have consistently reported that obstetricians are the primary 
and most influential source of vaccine-related information during 
pregnancy (18, 19).

In the present study, only 7.6% of the participants reported 
receiving the influenza vaccine during pregnancy. Public health 
authorities, including the ECDC and CDC, recommend influenza 
vaccination for pregnant women because of their increased risk 
of influenza-related complications (20). Despite these recom-
mendations, influenza vaccination uptake remained low in our 
study population.

Our findings are also consistent with data from other European 
countries. In a large prospective study conducted in the Czech 
Republic involving 4,617 pregnant women, the influenza vac-
cination rate during pregnancy was only 1.5%, despite national 
recommendations supporting maternal influenza vaccination 
(21). Similar to our findings, awareness regarding the possibil-
ity of influenza vaccination during pregnancy was limited, and 
women who had received information about vaccination were 
significantly more likely to be vaccinated (21). The authors con-
cluded that increasing awareness among both pregnant women 
and healthcare professionals and incorporating vaccination recom-
mendations into routine antenatal care are essential for improving 
vaccination coverage. These findings support the central role of 

education and physician’s engagement in promoting maternal 
influenza vaccination.

The main finding of this study is that physician’s recom-
mendation is a strong and independent determinant of influenza 
vaccination uptake during pregnancy. Although the overall vac-
cination rate was low, women who received a physician’s recom-
mendation were significantly more likely to be vaccinated. This 
finding highlights that physician’s engagement plays a central role 
in shaping vaccination behaviour, beyond general awareness or 
socio-demographic characteristics.

When the association between education level and vaccination 
uptake was examined, the influenza vaccination rate was 7.0% 
among pregnant women with a high school education or higher, 
whereas it was approximately 12.2% among those with lower 
educational attainment; however, this difference was not statisti-
cally significant. Smoking status was significantly associated 
with vaccination uptake, with higher vaccination rates observed 
among women who had never smoked. Maternal age was not 
significantly associated with vaccination uptake in univariate 
analysis; however, increasing age was associated with lower odds 
of vaccination in the adjusted model. This discrepancy should 
be interpreted cautiously, as it may reflect residual confounding, 
model instability, or the limited number of vaccinated participants. 
Given the small number of outcome events, this finding should be 
considered exploratory and requires confirmation in larger stud-
ies. Although socio-demographic characteristics may influence 
vaccination behaviour, some researchers suggest that individual 
beliefs and perceptions may play a more influential role than 
socio-demographic factors (22). 

Among unvaccinated women, the most frequently reported 
reasons for refusing vaccination were the belief that the influenza 
vaccine was unnecessary and a lack of trust in the vaccine. Nota-
bly, 139 (42.2%) women identified vaccine distrust as the primary 
reason for not being vaccinated. These findings are consistent 
with previous studies showing that vaccine hesitancy during preg-
nancy is commonly driven by concerns regarding vaccine safety, 
efficacy, and trust (15, 17, 18, 23–26). Many studies have also 
reported that women who receive influenza vaccination during 
pregnancy are more likely to have accepted routine vaccinations 
previously (25, 26). In addition, anti-vaccination attitudes are 
not limited to influenza vaccination during pregnancy but extend 
to other vaccines as well. A study conducted in Türkiye among 
patients and healthcare workers in family health centres similarly 
identified lack of trust as a major factor contributing to vaccine 
hesitancy (26).

Overall, the findings of this study highlight the importance of 
improving awareness about the safety and benefits of influenza 
vaccination during pregnancy. Providing accurate, comprehensive 
information and clear recommendations from healthcare profes-

Variable aOR 95% CI p-value
Maternal age 0.90 0.83–0.98 0.020
Prior physician recommendation before the study visit 10.39 3.00–35.97 < 0.001
Knowledge that influenza vaccine can be administered during pregnancy 0.54 0.22–1.35 0.189

Multivariable binary logistic regression analysis.
Reference categories were no prior physician recommendation and no/unknown knowledge.
aOR – adjusted odds ratio; CI – confidence interval

Table 3. Logistic regression analysis of factors associated with influenza vaccination uptake during pregnancy
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sionals may help increase vaccination uptake among pregnant 
women.

Strengths and Limitations
This study has several strengths. First, it provides real-world 

data on influenza vaccination uptake among pregnant women and 
highlights the substantial impact of physician’s recommendations 
on vaccination behaviour. Second, the inclusion of follow-up data 
at the end of the influenza season enabled a more accurate assess-
ment of actual vaccination status, rather than relying solely on 
self-reported intentions. Third, multivariable logistic regression 
identified independent predictors of vaccination uptake.

Additionally, the study evaluated not only vaccination rates 
but also knowledge, attitudes, and reasons for vaccine hesitancy, 
providing a comprehensive understanding of factors influencing 
vaccination behaviour during pregnancy.

However, several limitations should be acknowledged. The 
study was conducted in a single centre, which may limit the 
generalizability of the findings. In addition, participants were 
recruited from a hospital-based population, which may not fully 
represent the broader pregnant population.

Another important limitation is that information about influ-
enza vaccination was provided to all participants during the study 
period as part of routine antenatal care. While this was consist-
ent with ethical and clinical practice, it may have influenced 
participants’ attitudes and vaccination decisions. Accordingly, 
the observed vaccination uptake may overestimate background 
real-world uptake, and the magnitude of the observed association 
between physician’s recommendation and vaccination uptake may 
be overestimated and should be interpreted cautiously.

In addition, vaccination status was primarily based on partici-
pant self-report during telephone follow-up. Although available 
hospital records were reviewed when possible, vaccination status 
could not be independently verified for all participants, which 
may have introduced reporting bias.

Furthermore, although a multivariable analysis was performed, 
residual confounding from unmeasured factors (such as socioeco-
nomic status or healthcare access) cannot be completely excluded. 
Finally, the relatively low vaccination rate may have limited the 
statistical power for detecting associations with some variables. In 
addition, no formal sample size calculation was performed prior 
to the study, and the study may therefore have been underpowered 
for some secondary analyses.

CONCLUSION

In conclusion, influenza vaccination uptake among pregnant 
women remains low; however, physician’s recommendation was 
strongly associated with vaccination uptake and appears to be 
an important modifiable factor related to vaccination behaviour.

Our findings indicate that a lack of information and distrust 
of vaccines are the major barriers to vaccination. Although phy-
sician’s recommendations play an important role, they are not 
always sufficient to ensure vaccine acceptance.

Pregnant women should be clearly and consistently informed 
about the safety and benefits of the influenza vaccine during 
routine prenatal care. Strong, repeated counselling by healthcare 

professionals is crucial for increasing vaccination rates and reduc-
ing preventable maternal and foetal complications.

Acknowledgements
The authors would like to thank all the pregnant women who participated 
in this study and the healthcare staff who assisted in data collection. 

Conflicts of Interest
None declared 

Declaration of Generative AI and AI-assisted Technologies in the 
Writing Process
Language editing was supported by artificial intelligence-based tools. 
After using this tool, the authors reviewed and edited the content as 
needed and take full responsibility for the content of the publication.

Adherence to Ethical Standards
Ethical approval for this study was obtained from the Non-Interventional 
Clinical Research Ethics Committee of Istanbul Medipol University 
(approval No. 1197 of 16 October 2025). The study was conducted in 
accordance with the ethical principles of the Declaration of Helsinki 
(as revised in 2013). Written informed consent was obtained from all 
participants prior to inclusion in the study.

REFERENCES

1.	 Taubenberger JK, Morens DM. Influenza: the once and future pandemic. 
Public Health Rep. 2010;125(Suppl 3):16-26.

2.	 Barberis I, Myles P, Ault SK, Bragazzi NL, Martini M. History and evolu-
tion of influenza control through vaccination: from the first monovalent 
vaccine to universal vaccines. J Prev Med Hyg. 2016;57(3):E115-20.

3.	 Uyeki TM, Bernstein HH, Bradley JS, Englund JA, File TM, Fry AM, 
et al. Clinical practice guidelines by the Infectious Diseases Society of 
America: 2018 update on diagnosis, treatment, chemoprophylaxis, and 
institutional outbreak management of seasonal influenza. Clin Infect Dis. 
2019;68(6):895-902.

4.	 Dodds L, McNeil SA, Fell DB, Allen VM, Coombs A, Scott J, et al. 
Impact of influenza exposure on rates of hospital admissions and physi-
cian visits because of respiratory illness among pregnant women. CMAJ. 
2007;176(4):463-8.

5.	 Mertz D, Lo CKF, Lytvyn L, Ortiz JR, Loeb M; FLURISK-INVESTIGA-
TORS. Pregnancy as a risk factor for severe influenza infection: an indi-
vidual participant data meta-analysis. BMC Infect Dis. 2019;19(1):683. 
doi: 10.1186/s12879-019-4318-3.

6.	 Harris JW. Influenza occurring in pregnant women: a statistical study of 
thirteen hundred and fifty cases. JAMA. 1919;72(14):978-80.

7.	 World Health Organization. Vaccines against influenza: WHO position 
paper – May 2022. Wkly Epidemiol Rec. 2022;97(19):185-208.

8.	 Odabaş RK, Demir R. [Vaccine hesitancy among pregnant women and 
reasons for refusing vaccination with a special focus on influenza vac-
cines: a systematic review]. İzmir Katip Çelebi Üniv Sağlık Bilim Fak 
Derg. 2023;8(1):155-65. Turkish.

9.	 Offeddu V, Tam CC, Yong TT, Tan LK, Thoon KC, Lee N, et al. Cover-
age and determinants of influenza vaccine among pregnant women: a 
cross-sectional study. BMC Public Health. 2019;19(1):890. doi: 10.1186/
s12889-019-7172-8.

10.	 Regan AK, Fiddian-Green A. Protecting pregnant people & infants against 
influenza: a landscape review of influenza vaccine hesitancy during preg-
nancy and strategies for vaccine promotion. Hum Vaccin Immunother. 
2022;18(7):2156229. doi: 10.1080/21645515.2022.2156229.

11.	 Schanzer DL, Langley JM, Tam TW. Influenza-attributed hospitalization 
rates among pregnant women in Canada 1994-2000. J Obstet Gynaecol 
Can. 2007;29(8):622-9.

12.	 Hardy JMB, Azarowicz EN, Mannini A, Medearis DN, Cooke RE. The 
effect of Asian influenza on the outcome of pregnancy, Baltimore, 1957-
1958. Am J Public Health Nations Health. 1961;51(8):1182-8.



166

13.	 American College of Obstetricians and Gynecologists. ACOG Commit-
tee Opinion No. 732: Influenza vaccination during pregnancy. Obstet 
Gynecol. 2018;131(4):e109-14.

14.	 Harper SA, Fukuda K, Uyeki TM, Cox NJ, Bridges CB. Prevention and 
control of influenza: recommendations of the Advisory Committee on 
Immunization Practices (ACIP). MMWR Recomm Rep. 2005;54(8):1-41.

15.	 Eppes C, Wu A, You W, Cameron KA, Garcia P, Grobman W. Bar-
riers to influenza vaccination among pregnant women. Vaccine. 
2013;31(27):2874-8.

16.	 Panda B, Stiller R, Panda A. Influenza vaccination during pregnancy and 
factors for lacking compliance with current CDC guidelines. J Matern 
Fetal Neonatal Med. 2011;24(3):402-6.

17.	 Bödeker B, Walter D, Reiter S, Wichmann O. Cross-sectional study on 
factors associated with influenza vaccine uptake and pertussis vaccination 
status among pregnant women in Germany. Vaccine. 2014;32(33):4131-9.

18.	 Blanchard-Rohner G, Meier S, Ryser J, Schaller D, Combescure C, 
Yudin MH, et al. Acceptability of maternal immunization against in-
fluenza: the critical role of obstetricians. J Matern Fetal Neonatal Med. 
2012;25(9):1800-9.

19.	 Beel ER, Rench MA, Montesinos DP, Mayes B, Healy CM. Knowledge 
and attitudes of postpartum women toward immunization during pregnan-
cy and the peripartum period. Hum Vaccin Immunother. 2013;9(9):1926-
31.

20.	 European Centre for Disease Prevention and Control. Seasonal influenza 
vaccination and antiviral use in EU/EEA member states. Stockholm: 
ECDC; 2023.

21.	 Kynčl J, Liptáková M, Košťálová J, Malý M, Křížová M, Heřman H, 
et al. Vaccination against influenza in pregnant women in a maternity 
hospital in the Czech Republic in the season 2020–2021. BMC Public 
Health. 2023;23:1024. doi: 10.1186/s12889-023-15911-5.

22.	 Henninger ML, Irving SA, Thompson M, Avalos LA, Ball SW, Shifflett 
P, et al.; Influenza Project (PIP) Working Group. Factors associated with 
seasonal influenza vaccination in pregnant women. J Womens Health 
(Larchmt). 2015;24(5):394-402.

23.	 King JP, Hanson KE, Donahue JG, Glanz JM, Klein NP, Naleway AL, et 
al. Survey of influenza vaccine knowledge, attitudes, and beliefs among 
pregnant women in the 2016-17 season. Vaccine. 2020;38(9):2202-8.

24.	 Kilich E, Dada S, Francis MR, Tazare J, Chico RM, Paterson P, et al. Fac-
tors that influence vaccination decision-making among pregnant women: 
a systematic review and meta-analysis. PLoS One. 2020;15(7):e0234827. 
doi: 10.1371/journal.pone.0234827.

25.	 Wiley KE, Massey PD, Cooper SC, Wood NJ, Ho J, Quinn HE, et al. 
Uptake of influenza vaccine by pregnant women: a cross-sectional survey. 
Med J Aust. 2013;198(7):373-5.

26.	 Yörük S, Türkmen H, Durgut A, Erbek M. Vaccine mistrust among family 
healthcare professionals and vaccine hesitancy in the communities they 
serve in Turkey in 2019: a cross-sectional study. Hum Vaccin Immunother. 
2020;16(12):3155-62.

Received April 7, 2026
Accepted in revised form June 17, 2026


