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MAIN POINTS

• The study included 204 volunteer
pregnant women living in Samsun;
the average agewas 29.5 years, and
most were university graduates and
middle-income.

• Cognitive flexibility scores were sig-
nificantly higher among university
and postgraduate graduates than
among primary school graduates.

• A trend toward higher cognitive flex-
ibility scores with increasing in-
come was observed.

• Vaccine hesitancy varied by em-
ployment status; self-employed in-
dividuals, in particular, were more
hesitant. Pregnant women em-
ployed in the public sector have the
highest perceived risk.

• Cognitive flexibility did not signifi-
cantly moderate the relationship be-
tween risk perception and vaccine
hesitancy.
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ABSTRACT

Aim: Vaccine hesitancy has emerged as a significant public health problem in recent years. The
aim of this study was to examine the moderating role of cognitive flexibility in the relationship
between pregnant women's risk perceptions and vaccine hesitancy.
Materials and Methods: The study employed a relational screening model. The study popula-
tion consisted of pregnant women. The sample included 204 participants who were randomly
selected and consented to participate. Data were collected using a Personal Information Form,
the Vaccine Hesitancy Scale, the Pregnancy Risk Perception Scale, and the Cognitive Flexibility
Scale. Data analysis was conducted using SPSS v26 and Hayes’ PROCESS Macro Model 1.
Results: The sample’s mean age was 29.5 years; most participants had at least a university
degree and reported middle-income status, while a majority lived in nuclear families. Partici-
pants with university or postgraduate education had higher cognitive flexibility scores than those
with primary education. A marginal trend suggested greater cognitive flexibility among partici-
pants with higher incomes. Employment status significantly influenced vaccine hesitancy: self-
employed women demonstrated higher hesitancy than those who were unemployed, and public-
sector employees exhibited the highest levels of risk perception. A moderate positive correla-
tion was observed between cognitive flexibility and vaccine hesitancy. A moderation analysis
confirmed that cognitive flexibility did not significantly moderate the relationship between preg-
nancy risk perception and vaccine hesitancy. The overall model explained 7.8% of the variance
in vaccine hesitancy, but was not statistically significant.
Conclusion: The findings underscore the complexity of vaccine hesitancy, indicating that cog-
nitive processes alone may be insufficient to predict vaccination attitudes during pregnancy.
Expanding such research to a national scale and integrating qualitative insights could enrich
interpretations of how personal and contextual variables jointly shape vaccine hesitancy during
pregnancy, ultimately supporting targeted interventions to promote maternal and fetal health.
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INTRODUCTION

TheWorldHealth Organization (WHO) defines vaccine hes-
itancy as a behavioral pattern resulting from multiple, in-
teracting factors, such as distrust, complacency toward vac-
cines, and access problems, and emphasizes that these drivers
rarely act alone [1]. The SAGE Vaccine Hesitancy Working
Group concluded that vaccine hesitancy refers to delay in or
refusal to accept vaccination despite the availability of immu-

nization services [2]. Recently, reluctance and refusal to be
vaccinated have increased significantly, both globally and in
Türkiye. Social opposition to vaccination in Türkiye has in-
creased markedly. According to a study, only 183 families
refused vaccination in 2011, whereas this number reached
23,600 as of 2017 [3]. This trajectory underscores the urgency
of addressing the interwoven social, cognitive, and structural
determinants that shape vaccination decisions.
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In her research titled COVID-19 vaccine hesitancy in preg-
nant women: a systematic review and meta-analysis, con-
ducted by Oashe Bhattacharya [4], she examined studies that
reported quantitative data on COVID-19 vaccine acceptance
across countries and regions and found that acceptance lev-
els were low among pregnant women. This situation threat-
ens efforts to maintain and improve the effectiveness of im-
munity policies. As Hobson-West notes, “vaccination is just
one ofmanydecisions facedbyparents.” Other daily concerns
related to child health and nutrition may take precedence at
certain times or influence willingness to be vaccinated [5].
There is an urgent need for future research to address priority-
setting for health behavior change before, during, and after
pregnancy [6].
Across all pregnancies, a complication that could threaten
the health of the mother or the fetus may occur in approx-
imately 5 to 20 per 100 pregnancies. When pregnancies in
Turkey were examined, it was determined that 31.1% and
60.5% of births were risky [7]. Accurately understanding the
perception of risk during pregnancy is essential determinant
of howwomen utilize health services, theirmotivation to seek
care, and their decision-makingprocesses regarding childbirth
[8,9]. In a study using self-reports from Australian individu-
als on whether they had received the 2019 influenza vaccine,
researchers examined the impact of perceived disease severity
on vaccination behavior. Participants were asked, on a scale
from0 to 10, “If you had the flu, how severewould you expect
it to be?”. 31% anticipated amild flu, 44%moderate, and 25%
severe. Those who perceived influenza as more serious were
significantly more likely to be vaccinated than those perceiv-
ingmoderate severity, while no significant difference emerged
between mild and moderate groups [10]. These results reveal
that risk perception can be a determinant of vaccination be-
havior and that higher perceived risk encourages preventive
action.
Individual risk perception is a multilayered structure that de-
scribes how individuals perceive environmental risks and is
directly related to the individual’s past experiences, cultural
background, and cognitive-perceptual style. Societal norms
and value systems can influence which risks are prioritized,
while cognitive characteristics, such as cognitive flexibility,
attentional processes, and information-processing capacity,
play an important role in determining how risk-related infor-
mation is interpreted and which behavioral responses it elic-
its. Cognitive flexibility is the capacity to adapt logical strate-
gies and develop alternative solutions to unexpected or com-
plex situations [11]. This ability facilitates copingwith uncer-
tainty, supports evaluationof alternative information sources,
and fosters development of flexible strategies. Therefore, The
relationship between vaccine hesitancy and risk perception
depends on how an individual interprets health risks and the
attitude that individual develops toward those risks. In this
theoretical framework, cognitive flexibility may play amoder-
ating role in the relationship between risk perception and vac-

cine hesitancy. However, empirical research addressing cog-
nitive flexibility as a mediator or moderator in this context is
quite limited, and inTürkiye, studies that jointly examine vac-
cine hesitancy, risk perception and cognitive flexibility, espe-
cially among pregnant women, are not reported in the liter-
ature review. This gap reveals the need for comprehensive,
model-based research to clarify not only direct relationships
but also how cognitive flexibility shapes ambivalence in vacci-
nation decisions.
Themain purpose of this study is to evaluate the effect of per-
ceived risk situations experienced by expectant mothers dur-
ing pregnancy on vaccine hesitancy and to empirically exam-
ine themoderating role of cognitive flexibility in this relation-
ship. To this end, answers were sought to the following sub-
questions:

1. What are the vaccine hesitancy levels of expectantmoth-
ers?

2. What are the risk perception levels of expectant mothers
during pregnancy?

3. What are the cognitive flexibility levels of expectant
mothers?

4. Is there a significant relationship between risk percep-
tion and vaccine hesitancy during pregnancy?

5. Does cognitive flexibility moderate the relationship be-
tween risk perception andvaccinehesitancyduringpreg-
nancy?

MATERIALS ANDMETHODS
Research model

The relational screening model, one of the screening research
models designed to reveal the current status of a particular
subject or population, was used in the study. The relational
screening model is used to examine the existing or assumed
levels of relationship among two or more variables [12].

Sample

This researchwas approved by theOndokuzMayısUniversity
Social and Human Sciences Research Ethics Committee (de-
cision number 2025-424, dated March 28, 2025). The study
population comprises pregnant individuals residing in Sam-
sun. The sample group was composed of 204 participants
who applied to the Obstetrics and Gynecology Outpatient
Clinic of Ondokuz Mayıs University Hospital and voluntar-
ily agreed to take part in the study. These participants were
selected through convenience sampling. Convenience sam-
pling was preferred because it allowed practical and timely ac-
cess to pregnant individuals who regularly visited the outpa-
tient clinic during the data collection period. The sample size
for this study was determined in accordance with established
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Table 1. Demographic information of the study group.

N Min. Max Mean SD

Age 204 19.00 41.00 29.50 4.78
Marriage Age 204 14.00 38.00 24.23 3.91

N %

Educational Status

Primary education 39 19.1
High school 65 31.9
University 93 45.6
Postgraduate 7 3.4
Total 204 100.0

Financial Income

Low 25 12.3
Middle 169 82.8
High 10 4.9
Total 204 100.0

Employment Status

Not working 136 66.7
Public personnel 30 14.7
Private sector employee 34 16.7
Private sector own business 4 2.0
Total 204 100.0

Family Structure
Nuclear family 186 91.2
Extended family 18 8.8
Total 204 100.0

Table 2. Statistical information regarding the data collection tool.

Number of Item Load Explained Cronbach KMO p-value Skewness Kurtosis
Items Ranges Variance Alpha

Statistics SE Statistics SE

Vaccine Hesitancy Scale 10 0.36-0.86 67.75% 0.84 0.88 <0.001 -0.56 0.17 -0.2 0.34
Cognitive Flexibility Scale 12 0.25-0.61 51.12% 0.70 0.74 <0.001 0.22 0.17 -0.28 0.34
Risk Perception Scale in Pregnancy 9 0.31-0.68 55.71% 0.82 0.77 <0.001 0.18 0.17 -0.82 0.34

methodological recommendations in the literature. Accord-
ing to Tavşancıl, the minimum sample size in scale-based re-
search should be at least five times the total number of items
[13]. Given that the measurement tools used in this study in-
cluded 31 items, the minimum sample size was calculated to
be 155, with an additional allowance of approximately 10%
to account for potential data loss or exclusions. Furthermore,
Aiken andWest emphasize that moderation analyses often re-
quire larger samples, typically 200 or more participants, be-
cause of the generally low statistical power associated with
interaction effects [14]. Therefore, conducting the analysis
with 204 participants meets both the item-based sample-size
criterion and the recommended methodological standard for
moderation analysis.

Table 1 below shows descriptive statistics for the demographic
characteristics of the study group.

Data collection tools and processes

The study used a researcher-prepared personal information
form and three different scales as data collection tools.

Personal information form

It consists of questions aimed at obtaining the participants’
descriptive information, such as age, age at marriage, educa-
tion level, income, employment status, and family structure.

Cognitive flexibility scale

TheCognitive Flexibility Scale, developed byMartin andRu-
bin, consists of 12 items and a single dimension [15]. BEÖ is
a 6-point Likert-typemeasurement tool, with responses rang-
ing from 1 "strongly disagree" to 6 "strongly agree." In this
study, the measurement tool had an internal consistency co-
efficient (α) of 0.80 and a test-retest reliability coefficient of
0.83. In the reliability study conducted byMartin andAnder-
son [16], the internal consistency of the BES was reported as
0.72, 0.73, and 0.81. The positive and significant correlation
between CFS scores and self-efficacy scores for communica-
tion skills and related behaviors, together with findings that
individuals form positive friendships as their cognitive flexi-
bility increases, also support the criterion-related validity of
the CFS [15]. The scores obtainable from the measurement
tool, in which items 2, 3, 6, and 10 are reverse-scored, range
from 10 to 60. Increased scores indicate a high level of cogni-
tive flexibility. In another study, Maltby et al. [17] reported
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an internal consistency coefficient for the BÖ of 0.92 [18].

Risk perception scale in pregnancy

The scale was developed by Heaman and Gupton [19] to as-
sess perceived risk during pregnancy, and its Turkish reliabil-
ity and validity were evaluated by Evcili and Dağlar [20]. The
scale comprises nine items: five relate to pregnant women’s
risk perception towards their babies, and four relate to preg-
nant women’s risk perception towards themselves. The scale
includes the response options "no risk" and "extremely high
risk" for each item. These statements aremarked on a 0-10 cm
linear scale according to pregnant women’s risk perceptions.
The total scale score is calculated by dividing the sum of all
item scores by nine. Scores on the GRA scale range from 0
to 10. An increase in the score on the scale is interpreted as
an increased risk perception among pregnant women regard-
ing themselves and their babies. The Cronbach’s Alpha co-
efficient of the scale was found to be 0.84. In this study, the
coefficient was found to be highly reliable (0.90).

Vaccine hesitancy scale

TheTurkish validity and reliability analysis of the vaccine hes-
itancy scale developed by Larson et al. [21] was conducted by
Aslan et al. [22]. In this study, the WHO Vaccine Hesitancy
Scale, adapted to Turkish culture by Aslan et al. [22] and
shown to be usable by Turkish parents, was administered in
Turkish. Responses to this 10-item, 5-point Likert-type scale
range from "Strongly agree" to "Strongly disagree". While
questions 5, 9, and 10 on the scale are negatively worded, all
other questions are positively worded. Higher scores for pos-
itive statements are associated with lower vaccine hesitancy,
whereas higher scores for negative statements are associated
with higher vaccine hesitancy. Therefore, responses 5, 9, and
10 were reverse-coded. Therefore, as the total score on the
scale increases, the level of vaccine hesitancy decreases. There
is no cut-off point that distinguishes those who are hesitant
from those who are not.

Statistical analysis

Data from study participants collected using “Vaccine Hesi-
tancy”, “Cognitive Flexibility”, and “Risk Perception in Preg-
nancy” instruments were analyzed using IBM SPSS Statistics
version 26.0 [23] and Hayes PROCESS model macros. A to-
tal of 220 participant responses were transferred to the analy-
sis program. Before analysis, outlier and extreme-value analy-
ses were conducted on the dataset, and participants who neg-
atively impacted the dataset’s reliability were excluded from
the study. In the statistical evaluation of the data, the assump-
tion of normality was first examined using the Kolmogorov-
Smirnov and Shapiro-Wilk tests (P > 0.05) and by calculating
skewness and kurtosis coefficients: skewness = 0.39 ± 0.17 for
age and −0.44 ± 0.34 for marriage age; kurtosis = 0.52 ± 0.17
for age and 1.19 ± 0.34 for marriage age. After removing 11
outlier responses and 5 extreme responses from the data set,

the analysis proceeded the responses of 204 participants. Ta-
ble 2. below provides statistical information regarding the va-
lidity and reliability of the data collection tools in the current
study.
Table 2 indicates that the Vaccine Hesitancy Scale (10 items;
loadings. 0.36–0.86) explains 67.75% of variance with high
internal consistency (α =0.84; KMO = 0.88; p<0.001), the
Cognitive Flexibility Scale (12 items; loadings. 0.25–0.61) ex-
plains 51.12% (α= 0.70; KMO=0.74; p<0.001), and the Preg-
nancy Risk Perception Scale (9 items; loadings. 0.31–0.68)
explains 55.71% (α=0.82; KMO=0.77; p<0.001). Skew-
ness/kurtosis values (Vaccine Hesitancy: −0.56/−0.20; Cog-
nitive Flexibility: 0.22/−0.28; Risk Perception: 0.18/−0.82)
fall well within Kline’s thresholds (±3, ±10), supporting ap-
proximate normality [24]. Following George and Mallery,
α values between 0.70–0.90 evidence acceptable–good reli-
ability [25]. Independent-samples t tests were applied to
dichotomous groupings, one-way ANOVA to multigroup
comparisons, and Pearson correlations to examine associa-
tions among instruments. Following significant ANOVA re-
sults, Bonferroni post hoc tests were conducted to identify
pairwise group differences. Effect sizes were interpreted via
η² with [26]. 0.01, 0.06, and≥0.14 denoting small, medium,
and large effects, respectively. Moderation was tested using
Hayes PROCESS Model 1 to evaluate whether the associa-
tion between X (pregnancy risk perception) and Y (vaccine
hesitancy) varies byW (cognitive flexibility) [27].
This study tests the effect of pregnancy risk perception (X)
on vaccine hesitancy (Y) and examines the moderating role of
cognitive flexibility (W)within the frameworkofHayesPRO-
CESS Model 1, with X, W, and X×W terms included in the
model. Statistical significance of the effects was tested using
multiple linear regression.

RESULTS
This section presents findings from statistical analyses exam-
ining the moderating role of cognitive flexibility in the rela-
tionship between vaccine hesitancy and risk perception dur-
ing pregnancy.
Examination of Table 3 indicates that education level did
not yield significant group differences in vaccine hesitancy
(F=0.765, p=0.515, η²=0.011) or pregnancy risk percep-
tion (F=0.492, p=0.688, η²=0.007; F=2.777, p=0.052,
η²=0.040, with university (M=55.36 ±7.78) and postgrad-
uate (M=57.57±5.85) participants scoring higher than
primary-school graduates (M=51.94±7.48). Financial in-
come showed no significant effects on hesitancy (F=1.365,
p=0.258, η²=0.013) or risk perception (F=0.700, p=0.498,
η²=0.006), whereas flexibility in the high-income group
yielded (F=2.384, p=0.095, η²=0.023; high M=58.10±4.01
vs. low M=52.04±7.88). Employment status mattered:
vaccine hesitancy varied significantly (F=2.776, p=0.042,
η²=0.040), with self-employed individuals reporting
higher hesitancy (M=45.25±2.21) than unemployed peers
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Table 3. Comparison of participants' vaccine hesitancy, cognitive flexibility, and risk perception levels during pregnancy according to their socio-
demographic characteristics.

Vaccine Hesitancy Cognitive Flexibility Risk Perception in Pregnancy

Variables N Mean±SD Test η2 p-value N Mean±SD Test η2 p-value N Mean±SD Test η2 p-value

(F/t) (F/t) (F/t)

Educational Status

Primary Education 39 36.35±7.12

0.765 0.011 0.515

39 51.94±7.48

2.777 0.040 0.052

39 3.41±1.87

0.492 0.007 0.688
High School 65 35.06±6.89 65 53.24±7.03 65 3.33±1.80

University 93 36.84±7.71 93 55.36±7.78 93 3.68±1.94

Postgraduate 7 36.14±7.90 7 57.57±5.85 7 3.58±1.68

Material Income

Low 25 33.92±7.46 25 52.04±7.88 25 3.44±1.63

Medium 169 36.50±7.30 1.365 0.013 0.258 169 54.18±7.57 2.384 0.023 0.095 169 3.49±1.91 0.700 0.006 0.498

High 10 35.90±7.47 10 58.10±4.01 10 4.20±1.72

Working Status

Unemployed 136 36.04±6.98

2.776 0.040 0.042

136 53.59±7.39

1.184 0.017 0.317

136 3.56±1.84

4.159 0.059 0.007
Public Employee 30 37.16±7.51 30 56.43±8.84 30 4.26±2.00

Private Sector 34 34.67±8.30 34 54.02±7.09 34 2.66±1.65

Self-Employed 4 45.25±2.21 4 55.00±2.30 4 3.61±1.19

Family Structure

Nuclear 186 36.44±7.33
1.754 0.015 0.081

186 54.33±7.70
1.38 0.009 0.169

186 3.56±1.89
1.004 0.005 0.317

Extended 18 33.27±7.01 18 51.77±5.02 18 3.09±1.57

Table 4. Pearson correlation analysis results.

Variables 2 3 4 5

1. Age r 0.398** 0.046 0.009 0.117
p p<0.01 p>0.05 p>0.05 p>0.05

2. Age of Marriage r 0.188** 0.142* 0.147*
p p<0.01 p<0.05 p<0.05

3. Vaccine Hesitancy r 0.271** -0.004
p p<0.01 p>0.05

4. Cognitive Flexibility r 0.069
p p>0.05

5. Pregnancy Risk Perception r - - - -
p - - - -

N=204, p<0.05=*, p<0.01**

Table 5. Moderation analysis results (Hayes PROCESS Model 1).

Dependent Variable: B (β) SE t-value p-value 95% 95%
Vaccine Hesitancy Lower Limit Upper Limit

Constant 28.623 7.180 3.99 <0.001 14.465 42.781
Risk Perception in Pregnancy (X) -1.824 1.755 -1.04 0.300 -5.284 1.636
Cognitive Flexibility (W) 0.145 0.130 1.12 0.266 -0.112 0.402
Interaction (X × W) 0.032 0.032 1.00 0.317 -0.031 0.094

(M=36.04±6.98), and pregnancy risk perception differed
across sectors (F=4.159, p=0.007, η²=0.059), peaking
among public personnel (M=4.26±2.00) and lowest in
private employees (M=2.66±1.65), Cognitive flexibility
is not affected by employment status (F=1.184, p=0.317,
η²=0.017). Finally, family structure produced no statisti-
cally significant differences in vaccine hesitancy (F=1.754,

p=0.081, η²=0.015), cognitive flexibility (F=1.380, p=0.169,
η²=0.009), or pregnancy risk perception (F=1.004, p=0.317,
η²=0.005).

Examination of Table 4 revealed a significant positive rela-
tionship between age and age of marriage (r=0.398, p<0.01).
Age at marriage was found to be slightly positively correlated
with vaccine hesitancy (r=0.188, p<0.01), cognitive flexibility

322 https://doi.org/10.5455/annalsmedres.2025.09.262

https://doi.org/10.5455/annalsmedres.2025.09.262


Tekbas H. et al. Original Article AnnMed Res 2026;33(7):318–325

(r=0.142, p<0.05), and pregnancy risk perception (r=0.147,
p<0.05). A moderate, positive correlation was observed be-
tween vaccine hesitancy and cognitive flexibility (r=0.271,
p<0.01). The relationships between other variables are not
statistically significant (p>0.05).
Table 5 shows the results of the moderation analysis. In
the Hayes PROCESS Model 1 moderation test, we exam-
ined pregnancy risk perception (X), cognitive flexibility (W),
and their interaction (X×W) as predictors of vaccine hesi-
tancy (Y). The model was statistically significant overall (F(3,
200) = 6.31, p=0.004), explaining 7.8% of the variance (R²
= 0.078). Risk perception during pregnancy negatively, but
non-significantly, predicted hesitancy (B=−1.824, SE=1.755,
t=−1.04, p=0.300, 95% CI [−5.284, 1.636]); cognitive flex-
ibility showed a small, non-significant positive association
(B=0.145, SE=0.130, t=1.12, p=0.266, 95% CI [−0.112,
0.402]); the interaction term did not indicate moderation
(B=0.032, SE=0.032, t=1.00, p=0.317, 95% CI [−0.031,
0.094]).Despite the importance of the model, risk perception
and cognitive flexibility do not explain the variations in vac-
cine hesitancy. This indicates that other factors may come
into play in determining hesitancy, and that cognitive flexibil-
ity does not moderate the relationship between risk percep-
tion and hesitancy under current circumstances.

DISCUSSION
This study aimed to analyze the relationship between vac-
cine hesitancy and risk perception among pregnant individ-
uals and to examine the moderating effect of cognitive flexi-
bility on this relationship. Using Hayes’ PROCESSModel 1,
we tested the effects of pregnancy risk perception (X), cogni-
tive flexibility (W), and their interaction (X×W) on vaccine
hesitancy. Although the overall model was statistically signif-
icant, its explanatory power was low (R² = 0.078), suggesting
that additional determinants of vaccine hesitancywere not in-
cluded, such as health literacy, trust, and religious-spiritual
orientations. The independent variable, pregnancy risk per-
ception, negatively predicted vaccinehesitancy, butnot signif-
icantly, consistent with findings that women’s total risk per-
ception scores during pregnancy tend to be low [28]. Cog-
nitive flexibility did not significantly predict hesitancy, and
the interaction term (Risk Perception × Cognitive Flexibil-
ity) did not yield a significantmoderating effect. These results
indicate a multifactorial structure in which cognitive flexi-
bility may be related to hesitancy but does not alter the risk
perception–hesitancy link in this sample.
By educational level, no significant differences emerged in vac-
cine hesitancy or pregnancy risk perception, indicating that
attitudes cannot be explained solely by academic attainment
andmay instead be shaped by cognitive and sociocultural fac-
tors. This aligns with Sevinç et al. [29], who reported no rela-
tionship between education and vaccine hesitancy. Yet other
evidence is mixed: Çetin and Söğüt [30], identified education
as a factor, finding higher vaccine opposition among primary

school graduates; Çınar et al. [31] observed that high school
or higher educationwas associatedwith increased tetanus vac-
cination among pregnantwomen; andAfolabi et al. [32] con-
cluded that lower education was associated with greater hes-
itancy toward hepatitis B vaccination. Regarding pregnancy
risk perception, Gözüyeşil and Özertürk [7] determined that
overall levels were low, with risk perception for self and baby
peaking in the second trimester, a pattern congruent with our
findings.
A significant effect of education on cognitive flexibility was
observed: Participants with university and postgraduate ed-
ucation scored higher than primary school graduates, consis-
tent with Oral and Kolburan [33]. No significant differences
in vaccine hesitancy or pregnancy risk perception were ob-
served across levels of financial income. Priorwork links lower
education and income to higher anxiety, which may com-
plicate information-seeking and communication with health
services [34]. In our data, cognitive flexibility exhibited a
marginal income gradient, with higher scores in the upper-
income group, whereas Saadi [35] reported no statistically sig-
nificant association; this discrepancy may reflect our study
population or its relatively high socioeconomic setting.
Employment status was important. Self-employed individu-
als exhibited significantly higher vaccine hesitancy than the
unemployed; we found no directly comparable results in the
literature, and this pattern may stem from broader interper-
sonal networks and greater exposure to heterogeneous opin-
ions among the self-employed. Risk perception differed by
sector: it was highest among public-sector employees and
lower among private-sector employees, plausibly linked to oc-
cupational risk profiles such as stress, chemical exposures,
sharps injuries, hepatitis B, and violence-related injuries [36].
Cognitive flexibility did not differ by employment status.
Family structure (nuclear vs. extended) was not associated
with significant differences in vaccine hesitancy, cognitive flex-
ibility, or risk perception, and we found no studies assessing
these variables jointly.
Age and age at marriage were positively correlated, and age at
marriage was slightly positively correlated with vaccine hesi-
tancy, cognitive flexibility, and risk perception. Prior findings
are nuanced: Oral and Kolburan [33] noted high cognitive
flexibility at ages 26–35, whereas Altunkol [37] and Dağgeç-
cenBaşsu [38] reported no significant age–flexibility link, and
Xia et al. [39] found that cognitive flexibility decreases in
older adults. We observed a moderately positive, statistically
significant relationship between vaccine hesitancy and cogni-
tive flexibility. Sevinç et al. [29] reported a negative correla-
tion between age and vaccine hesitancy. Importantly, partici-
pants with lower cognitive flexibility have been shown to en-
dorse more personal, but not external, barriers to vaccination
[40], emphasizing that vaccine hesitancy is multidimensional
and that different mechanisms may underlie personal versus
structural influences. Overall, our results highlight limited
moderation by cognitive flexibility and underscore the need
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for holistic models integrating cognitive, sociocultural, and
structural determinants.

CONCLUSION
Findings indicate amoderately positive and statistically signif-
icant associationbetween vaccine hesitancy and cognitive flex-
ibility, whereas relationships among the remaining constructs
were not significant. Within the Hayes PROCESS Model 1
framework, pregnancy risk perception (X), cognitive flexibil-
ity (W), and their interaction (X×W) were entered as predic-
tors of vaccine hesitancy. The model was statistically signif-
icant overall (R² = 0.078), explaining 7.8% of the variance;
however, neither X,W, nor X×W reached significance. These
results imply that pregnancy risk perception does not directly
predict vaccine hesitancy, that cognitive flexibility alone is not
a sufficient determinant of vaccine hesitancy, and that cogni-
tive flexibility does not moderate the link between pregnancy
risk perception and vaccine hesitancy. The study is limited
to Samsun Province, which constrains generalizability; there-
fore, multi-site sampling across Türkiye is warranted. Future
research should complement these quantitative findings with
qualitative inquiry and develop integrative models that test
additional psychosocial determinants, such as information lit-
eracy, health anxiety, trust, and conspiracy beliefs, as potential
mediators or moderators. Including pregnant women, their
spouses/partners, healthcare professionals, and recent moth-
ers could yield amore comprehensivemap of societal perspec-
tives and vaccination decision-making dynamics. Pregnant
womenparticipating in the studywerenot askedwhether they
had been vaccinated , which constituted a limitation. An-
other important limitation of this study is that no questions
were asked regarding the differential diagnosis of vaccine re-
jection in expectant mothers.
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