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Determinants of vaccine hesitancy among parents: A cross-sectional
analytical study.
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ABSTRACT... Objective: To determine frequency and socio-demographic determinants of vaccine hesitancy among parents visiting
a tertiary care hospital in Bahawalpur. Study Design: Analytical Cross-sectional study. Setting: Department of Pediatric Outpatient,
Bahawal Victoria Hospital, Bahawalpur. Period: March 2025 to December 2025. Methods: A total of 151 parents who have children
between 6 months and 2 years were included. Non-probability consecutive sampling method was used to enroll participants. Data
was collected by using structured questionnaire that included the Parental Attitudes about Childhood Vaccines scale. Binary logistic
regression analysis was used to find out the factors for vaccine hesitancy after controlling for any potential confounding variables.
SPSS version 23.0 was used for analysis. Results: The overall frequency of vaccine hesitancy was 18.5%. Parents with low
trust in healthcare providers had 4.2 times higher odds of hesitancy. Reliance on social media (AOR=3.8), primary-level education
(AOR=3.1), and history of adverse events following immunization (AOR=2.9) were independently associated with hesitant attitudes.
Socioeconomic status and parental age showed no significant association. Conclusion: Vaccine hesitancy is driven primarily by
psychological and informational factors rather than access barriers. Interventions must prioritize rebuilding provider parent trust,
combating digital misinformation and enhancing health literacy among populations.
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INTRODUCTION

One of the cost effective public health measures
that has led to near elimination of poliomyelitis
and the eradication of smallpox is vaccination.'
Despite these achievements, the 21st century
has seen a major disruption to the momentum of
immunization campaigns. |Immunization Agenda
2030, which highlights the need to address
behavioral and societal drivers of uptake, reiterates
the World Health Organization’s (WHO) ranking of
vaccine hesitancy as one of the top ten threats to
global health.? Although vaccines are proven to be
biologically effective, human element of acceptance
varies. According to recent international survey,
confidence in vaccination varies significantly across
geopolitical boundaries and is influenced by false
information and declining faith in health authorities.®

In  developing countries, national immunization
coverage rates have stagnated or reduced, despite
of free vaccine availability." This coverage gap is
not primarily driven by supply chain failures but

increasingly by demand side constraints. Parents
are primary gatekeepers for childhood immunization,
making final decision to present their children for
vaccination services.* Parental perception serve as
critical filter between vaccine availability and actual
administration. However, drivers of parental decision
making are embedded in cultural, religious and
socio-economic contexts. What constitutes barrier
in one community may be irrelevant in another,
suggesting that global data often masks regional
variances required for effective intervention.®

The region specific data about why people hesitate
regarding vaccination is limited, especially when it
comes to how things like demographic variables
interact with psychological factors like trust and
convenience.* This study used the WHO SAGE
Working Group’'s “3Cs” model. It breaks down
hesitancy into three parts: Confidence, which is
about trust in safety and the provider; Complacency,
which relates to how people perceive their risk and
Convenience, which looks at access and availability.
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This model helps us analyze hesitancy in a more
nuanced way, rather than just seeing it as a
simple yes or no to vaccines. This study aimed to
determine frequency of vaccine hesitancy among
parents visiting pediatric outpatient department of
tertiary care hospital and identify associated socio-
demographic and psychological determinants.

METHODS

This analytical cross sectional study was conducted
within pediatric outpatient department of Bahawal
Victoria Hospital Bahawalpur from March to
December 2025 after taking approval from
Institutional Ethical Review Board (Reference No. 47/
DME/QAMC, BAHAWALPUR Dated. 22-02-2025))
and informed consent from individual participant.
Based on estimate of 11.6%° vaccine hesitancy
prevalence among parents, 95% confidence level
and 5% margin of error, the calculated sample
size for study was 151 participants. Participants
were enrolled using a non-probability consecutive
sampling technique. The study population comprised
parents and legal guardians accompanying children
aged 6 months to two years. Eligibility criteria were
individuals who had maintained residency in the City
for at least 12 months prior to enrollment. Exclusion
criteria were parents of children with documented
medical contraindications to vaccination as defined
by national immunization guidelines.’

Datawas collected by using structured questionnaire
comprising of three sections. The first section
consisted of socio-demographic data including
parental age, educational attainment, monthly
income and parity. The second part comprised of
vaccination history and source of health information.
Then, it moved on to the Parental Attitudes about
Childhood Vaccines (PACV) scale, which is a
tool used to measure how hesitant parents might
be about vaccines. The PACV scoring system
sorts people into categories based on a set cut-
off. If someone shows safety worries or tends to
delay vaccinations, they get labeled as ‘hesitant.’
Those who don’t show these concerns are called
‘acceptant.” On the other hand, factors like
socioeconomic status, trust in healthcare providers
and past experiences with vaccine side effects were
considered as independent variables.

Data was entered and analyzed by using Statistical
Package for Social Sciences (SPSS) Version
25.0. Mean and standard deviation was calculated
for numerical variables while frequencies and
percentages were calculated for qualitative
variables. Chi Square test was used to assess the
association between independent variables and
vaccine hesitancy. To find independent determinants
while controlling for confounders, variables that
had significant association at the bivariate level (p
<0.05) were entered to multivariate binary logistic
regression analysis and p-value less than 0.05 was
considered significant.

RESULTS

A total of 151 eligible parents were included. Mean
age of parents was 28.4 + 5.2 years and 132 (87.4%)
respondents were mothers. The vaccine hesitancy
was in 28 (18.5%) parents. Among hesitant parents,
the most frequently cited concerns were fear of
adverse effects 21 (75.0%) and misinformation
acquired through digital platforms 15 (53.6%).

Parents with primary education or less demonstrated
significantly higher odds of hesitancy compared to
those with graduate level education (p = 0.015).
Similarly, low trust in healthcare providers (p <
0.001) and reliance on social media as the primary
source of health information (p = 0.007) were
associated with hesitant attitudes. History of
adverse events following immunization also showed
significant association (p = 0.012). Variables
including parental age, parity and gender of child did
not showed statistically significant associations (p
> 0.05). Multivariate binary logistic regression was
performed to identify independent determinants
while controlling for potential confounders. Four
variables retained statistical significance in the
adjusted model (Table-IV).

Parents reporting low trust in healthcare providers
had 4.2 times higher adjusted odds of vaccine
hesitancy (AOR = 4.2; 95% CI: 1.5-11.8; p = 0.006).
Reliance on social media for health information
remained an independent predictor (AOR = 3.8; 95%
Cl: 1.4-10.3; p = 0.009). Educational attainment at
the primary level or below was associated with 3.1
times higher odds of hesitancy (AOR = 3.1; 95%
Cl: 1.1-8.9; p = 0.035). Finally, a history of adverse
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events following immunization independently  p = 0.048).
predicted hesitancy (AOR = 2.9; 95% CI: 1.0-8.4;

TABLE-I
Socio-demographic and clinical characteristics of study participants (n = 151)
Variable Category Frequency (n) Percentage (%)
Respondent gender Mother 132 87.4
Father 19 12.6
Parental age (years) Mean + SD 28.4 +52 —
Educational attainment No formal/Primary 35 23.2
Secondary/Higher secondary 83 55.0
Graduate and above 33 21.9
Monthly household income (PKR) < 30,000 45 29.8
30,000 - 60,000 67 44 .4
> 60,000 39 25.8
Parity Primiparous 38 252
2-3 children 78 51.7
2 4 children 35 23.2
Primary source of health information  Healthcare provider 89 58.9
Family/friends 34 22.5
Social media/internet 28 18.6
Trust in healthcare system High 98 64.9
Moderate 35 23.2
Low 18 1.9
History of AEFI Yes 18 1.9
No 133 88.1
Child’s vaccination status Up to date 138 91.4
Delayed/Incomplete 13 8.6
TABLE-II
Prevalence and reported reasons for vaccine hesitancy among parents (n = 151)

Variable Category Frequency (n) Percentage (%)
Vaccine hesitancy Acceptant 123 81.5
status (PACV scale) Hesitant 28 185
Mean PACV score Overall sample 243 £18.7 —
(range 0-100) Hesitant subgroup 68.4 + 12.1 —

Fear of side effects or safety concerns 21 75.0
Misinformation from social media/digital platforms 15 53.6
Reasons for hesitancya  Belief that natural infection provides better immunity 12 42.9
(n=28) Religious or cultural beliefs 8 28.6
Previous negative experience with healthcare system 6 21.4
Perceived low disease risk in community 5 17.9

a Multiple responses permitted, percentages calculated among hesitant subgroup (n=28)
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TABLE-III
Bivariate analysis of factors associated with vaccine hesitancy (Chi-square tests)
Independent Variable Category Hesitant n (%) Acceptant n (%) P-Value
Educational attainment No formal/Primary 14 (40.0) 21 (60.0) 0.015
Secondary/Higher secondary 11 (13.3) 72 (86.7)
Graduate and above 30.1D 30 (90.9)
Monthly income (PKR) < 30,000 12 (26.7) 33(73.3) 0.019
30,000 - 60,000 11(16.4) 56 (83.6)
> 60,000 5012.8) 34 (87.2)
Trust in healthcare system Low 1161.1) 7 (38.9) <0.001
Moderate 9(25.7) 26 (74.3)
High 8(8.2) 90 (91.8)
Primary information source Social media/internet 11 (39.3) 17 (60.7) 0.007
Healthcare provider/Family 17 (14.5) 106 (85.5)
History of AEFI Yes 7 (38.9) 11@61.1 0.012
No 21 (15.8) 112 (84.2)
Parental age < 25 years 8(22.2) 28 (77.8) 0.55
26-30 years 11 017.5 52 (82.5)
> 30 years 9(18.0) 41 (82.0)
Parity Primiparous 6 (15.8) 32(84.2) 0.67
2-3 children 15(19.2) 63 (80.8)
2 4 children 7 (20.0) 28 (80.0)
TABLE-IV
Multivariate binary logistic regression analysis of independent determinants of vaccine hesitancy (n = 151)
Independent Variable Adjusted Odds Ratio (AOR) 95% Confidence Interval P-Value
Trust in healthcare system
High (Reference) 1.0 — —
Moderate 2.1 0.7-6.3 0.18
Low 4.2 1.5-11.8 0.006
Primary information source
Healthcare provider/Family (Reference) 1.0 — —
Social media/internet 3.8 1.4-10.3 0.009
Educational attainment
Graduate and above (Reference) 1.0 — —
Secondary/Higher secondary 1.6 0.5-5.2 0.42
No formal/Primary 3.1 1.1-8.9 0.035
History of AEFI
No (Reference) 1.0 — —
Yes 2.9 1.0-8.4 0.048
Monthly income (PKR)
> 60,000 (Reference) 1.0 — —
30,000 - 60,000 1.4 0.5-4.1 0.51
< 30,000 1.8 0.6-5.7 0.29
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DISCUSSION

The study results revealed that vaccine hesitancy
was among one fifth of parents attending pediatric
outpatient department which is consistent with
regional estimates but remains lower than some
post pandemic peaks reported in urban centers.
A multicenter study conducted in Punjab during
2022 reported hesitancy rates approaching 24%,
suggesting rural peri-urban dynamics.® Global
systematic reviews, on the other hand, show a
growing disparity between high-income and low-
income settings, where reluctance is frequently
motivated by complacency rather than access.® The
disparity between the results of this study and the
higherrates seenin Karachicould be due to variations
in the catchment populations of community clinics
and tertiary care institutions, as well as variations in
community involvement strategies.'

Hesitancy was predicted by level of trust in the
healthcare system by the parents; those with low
trust were more than four times more likely to
refuse. This is in line with the results of a countrywide
survey conducted in Pakistan, which found that
the main cause of vaccination delays was poor
provider-parent communication.'" Reliance on social
media increased hesitancy odds by 3.8-fold which
is consistent with global research indicating that
safety concerns are disproportionately amplified
by uncontrolled internet content as opposed to
official health messages.'”? Anecdotal adverse
events that lack scientific validation are frequently
shared in Facebook groups and WhatsApp groups
in Pakistan.'?

Educational attainment was significant determinant,
consistent with health literacy hypothesis where
lower education limits ability to critically evaluate
risk benefit ratios of vaccination.” Parents with
primary education or less has low functional literacy
to understand immunization schedules, making
them susceptible to misinformation.’® Association
between history of adverse events following
immunization (AEFD) and hesitancy indicates lasting
psychological impact of negative experiences. Even
single perceived adverse event can break down
confidence in entire immunization program as found
in safety surveillance studies in South Asia.’® Unlike
previous studies emphasizing religious barriers,

findings of the study showed that safety and trust
concerns now supersede cultural objections in this
demographic."’

Consecutive sampling minimizes the risk of
selection bias and validated PACV scale use enables
comparability with global data.'® Conclusions about
the causal relationship between trust and hesitancy
cannot be drawn by cross sectional study.'® Findings
from tertiary care setting has limited generalizability
to remote rural areas where access hurdles are
different from behavioral ones. '® An underestimating
of hesitancy may also have resulted from social
desirability bias, since parents may hide refusal
behaviors during face to face interviews.?'

Instead of focusing solely on vaccination availability,
interventions should prioritize trust rebuilding
through improved provider communication training.??
Misinformation on social media should be addressed
by parent targeted digital health literacy campaigns.
Transparent reporting systems and AEFI monitoring
should be strengthened.

CONCLUSION

Vaccine hesitancy is driven by low trust in
healthcare providers, reliance on social media
and low education level. Interventions focusing on
provider communication and digital health literacy
are necessary to improve immunization coverage.
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