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Objective: This study aims to evaluate the knowledge, attitudes, and practices
(KAP) related to polio vaccination among mothers attending vaccination sites
in Gaza during the ongoing conflict.

Methods: A cross-sectional survey was conducted from 1 to 12 September,
2024, targeting a representative sample of 474 mothers from ten primary
healthcare centers across the governorates of Gaza. Participants were
randomly selected using a cluster sampling method. Data on socio-
demographics and KAP towards polio vaccination were collected through a
validated, interview-based questionnaire. Statistical analysis was performed
using SPSS version 26.

Results: Of the 474 mothers surveyed, 44.7% were between 26 and 30 years old.
Around 35.4% had a primary-level education, 48.1% were employed, 48.5% had
two to three children, and 49.4% had children aged between one day and less
than twelve months. The majority of mothers exhibited good knowledge
(85.7%), positive attitudes (86.1%), and good practices (67.1%) regarding
childhood vaccination. Knowledge scores were significantly associated with
the mother's age, number of children, and the children’s age. Attitude scores
were significantly related to the mother’'s age and number of children (P<0.05
for all). However, no significant relationship was observed between socio-
demographic factors and practice scores.

Conclusion: Most mothers demonstrated good knowledge and positive
attitudes towards polio vaccination, although only about two-thirds reported
good vaccination practices. Younger mothers and those with younger children
had better knowledge, while middle-aged mothers expressed more positive
attitudes. Importantly, socio-demographic factors were not linked to practice
levels. The relatively low adherence to vaccination practices requires
further attention.
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Introduction

Vaccination remains one of the most effective tools in
combating infectious diseases, saving millions of lives globally
each year. Immunization prevents severe illness, reduces
mortality rates, and contributes significantly to public health. The
World Health Organization (WHO) estimates that vaccinations
prevent around 2-3 million deaths annually, illustrating their
profound impact on global health systems (1). However, despite
the widespread availability of vaccines and comprehensive
immunization programs, a significant number of children around
the world still do not receive their essential vaccinations,
particularly in low- and middle-income countries (LMICs) (2).
The reasons for this range from logistical challenges, socio-
economic barriers, and a lack of public confidence in vaccines to
misinformation and cultural resistance to immunization programs.

Parental perspectives play a crucial role in childhood
vaccination. Parents are the primary decision-makers when it
comes to their children’s health, and their knowledge, attitudes,
and beliefs about vaccines significantly influence their children’s
While fully

immunization programs, others express doubts or fears due to

vaccination  status. some  parents support
misinformation, medical concerns, or philosophical objections
(3). These attitudes are often shaped by a range of factors,
including religious beliefs, personal experiences, or mistrust in
the healthcare system. Misunderstandings about the safety and
necessity of vaccines can lead to vaccine hesitancy, which has
become a growing issue not only in developed countries but also
in underdeveloped regions where healthcare systems are already
strained (4, 5). In some cases, parents who are not confident in
the benefits of vaccination delay or avoid vaccinating their
children

particularly during outbreaks of vaccine-preventable diseases (3).

altogether, putting entire communities at risk,
Good practices refer to behaviors and actions taken by mothers
to ensure their children receive timely and complete vaccinations.
This includes attending scheduled immunization appointments,
following up with booster doses, keeping vaccination cards
updated, and actively seeking information or services related to
child immunization (4). These practices are essential for achieving
high coverage rates and protecting communities from vaccine-
preventable diseases, especially in vulnerable settings like Gaza.

To ensure the continued success of immunization programs, it
is essential to regularly assess the knowledge, attitudes, and
practices (KAP) of parents regarding vaccination. This allows
healthcare systems to identify gaps in awareness and address
misconceptions through targeted educational campaigns. In turn,
these efforts can foster positive attitudes towards vaccination and
increase compliance rates (6). Studies have shown that public
health

educational

interventions, including awareness programs and

initiatives aimed at improving vaccination
knowledge, can significantly reduce vaccine hesitancy and
increase immunization coverage (7). Periodic and ongoing
assessment of public knowledge is crucial in ensuring that
immunization programs remain effective, especially in countries
where vaccine hesitancy or logistical challenges pose barriers to

full coverage (8).
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Immunization is particularly critical in conflict-affected areas,
where healthcare infrastructure is often weakened, and disease
outbreaks pose a greater threat to vulnerable populations. In such
settings, public health systems are frequently overburdened, and
access to healthcare services can be severely limited. The
situation in the Gaza Strip, for example, presents unique
challenges to immunization efforts. Conflict and political
instability have led to disruptions in healthcare services, making
it difficult for families to access vaccination programs (9-11).
Furthermore, the psychological stress of living in a war zone may
reduce parental compliance with vaccination schedules, either
because of logistical difficulties or fears of visiting healthcare
centers during periods of conflict (12).

Parents’ decision-making in such contexts becomes even more
critical. Mothers, in particular, are often the primary caregivers
responsible for ensuring that their children receive appropriate
medical care (13). Therefore, understanding their KAP towards
vaccinations is essential for improving immunization coverage in
these areas. Targeted interventions aimed at increasing mothers’
awareness and addressing their concerns about vaccinations are
likely to have a significant impact on vaccination rates, thereby
reducing the spread of preventable diseases like polio.

Given the ongoing conflict and the precarious healthcare
situation in Gaza, the current study seeks to assess the KAP of
mothers regarding polio vaccination in Gaza’s primary healthcare
centers during the war. By identifying knowledge gaps,
misconceptions, and attitudes that may hinder vaccination
efforts, this research aims to provide insights that could inform
future interventions designed to increase vaccination uptake in

conflict-affected regions.

Materials and methods
Study design, period, and setting

This cross-sectional study was conducted from 1 to 12
September, 2024, amidst ongoing conflict, at ten primary
healthcare centers across the Gaza Strip. These centers were
selected from different governorates, ensuring representation
from two centers per governorate.

Study participants, sample size calculation,
and sampling technique

The study focused on mothers who were attending
immunization services at the selected vaccination sites during the
study period. Eligible participants included mothers aged 18 and
above who were attending follow-up visits for their children’s
polio vaccinations. Mothers with cognitive impairments or those
critically  ill  during data  collection were excluded
from participation.

The total number of mothers frequenting the healthcare
centers for immunization services was estimated to be 10,635, as

reported by the Palestinian Central Bureau of Statistics (PCBS) in
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2023 (14). In the present study, the representative sample size was
calculated using the following formula: n = % (15).
Where: N =Total population size (10,635); Z =Z-value for 95%
confidence (1.96); P = Estimated proportion (0.5); and E = Margin

of error (0.05).

10, 635 - (1.96)% - 0.5 - (1 — 0.5)
n—=
(0.05)% - (10, 635 — 1) + (1.96)* - 0.5 - (1 — 0.5)

Accordingly, a representative sample of 474 mothers was randomly
selected using a cluster sampling method (with a response rate
100%), which was adequate to detect statistically meaningful
differences. A cluster sampling technique was employed to
ensure practical and representative data collection given the
constraints of conflict and accessibility. Clusters were defined
based on the ten selected primary healthcare centers, with two
centers chosen per governorate, representing the five
governorates of the Gaza Strip (North Gaza, Gaza, Deir al-Balah,
Khan Younis, and Rafah). Each center acted as a distinct cluster.
Within each cluster, mothers were randomly selected from those
attending polio immunization services during the data collection
stratified by district

(governorate) to ensure geographic representativeness across the

period. The sampling strategy was

Gaza Strip.

Data collection tools

Data related to socio-demographic characteristics and the
mothers’ knowledge, attitudes, and practices (KAP) regarding
polio vaccination were collected using a validated, interview-
based questionnaire. The questionnaire was designed to ensure
comprehensive coverage of relevant topics, allowing for a
thorough assessment of the participants’ perspectives.

Assessment of knowledge, attitudes, and
practices (KAP) towards polio vaccination

The KAP data was gathered using a structured questionnaire,
previously validated by Almutairi et al., which comprised three
main sections (16):

1. Knowledge: This section consisted of 10 items assessing the
mothers’ understanding of polio vaccination. Responses were
scored as “yes” (1 point) or “no” (0 points). Total knowledge
scores ranged from 0 to 10, with scores categorized as “Poor”
(0-4) and “Good” (5-10).

2. Attitudes: The attitude section contained 4 items, each scored
as “negative” (0 points) or “positive” (1 point). Total attitude
scores were categorized as “Negative” (0-1) or “Positive” (2-4).

3. Practices: The practices section also contained 4 items, with
scoring similar to the attitude section. Practice scores were
categorized as “Negative” (0-1) or “Positive” (2-4).
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Pilot study

A pilot study was conducted with a sample of 20 participants to
test the questionnaire and data collection procedures. Based on the
feedback from this pilot, necessary adjustments were made to the
questionnaire to ensure clarity and accuracy in the main study.

Statistical analysis

Data were analyzed using SPSS software (version 26).

Descriptive ~statistics, including frequency and percentage
distributions, were employed to summarize socio-demographic
characteristics and KAP scores. To assess associations between
categorical variables, the Chi-square test was used, with a p-value
of less than 0.05 considered statistically significant. Minor
missing values within completed questionnaires were handled
using pairwise deletion during statistical analysis to preserve

available data.

Results

A total of 474 mothers participated in the final analysis. Of
these, 44.7% were between the ages of 26 and 30. Around 35.4%
of the mothers held a primary level of education, while 48.1%
were employed. Additionally, 39.7% of the mothers reported
their monthly income as partially sufficient. Regarding family
size, 48.5% had two to three children, and 49.4% had children
between the ages of one day and less than twelve months (Table 1).

Table 2 presents the participants’ responses to the knowledge-
based questions. It was found that 76.8% of mothers were aware
that polio vaccination is essential for their children. Additionally,
73.0% acknowledged that polio vaccination reduces the risk of
death or disease in children, while 66.7% understood its role in
overall child health. Furthermore, 71.7% were aware that polio
vaccinations are administered at specific ages.

Moreover, 67.9% of the mothers were informed that there are
different types of vaccines. A further 61.6% knew that some
vaccines could cause side effects such as fever, and 63.7% were
aware that certain vaccines could lead to cramps and rashes.
Additionally, 62.4% understood that conditions like low fever
and diarrhea are contraindications for vaccination. Lastly, 63.3%
recognized the importance of vaccinating even healthy children,
and 67.5% had previously read about vaccinations.

The analysis of participants’ attitudes and practices toward
polio vaccination revealed the following: 75.5% of mothers
expressed a positive view on the benefits of polio vaccination,
69.6% believed in its safety for children, 68.8% supported
compulsory vaccination programs, and 67.5% encouraged their
relatives and family members to have their children vaccinated.
In terms of practices, 67.5% of the mothers reported that their
children received mandatory polio vaccinations, 68.4% adhered
to the vaccination schedules, 65.8% actively sought additional
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TABLE 2 The study participants’ responses to the knowledge questions.

Characteristic Frequency Percentage Knowledge Frequency Percentage
(n=474) (VA questions (n=474) (VA

Age of mothers 1. Do you know that polio vaccination is necessary for your children?

18-25 years 172 36.3 Yes 364 76.8%

26-30 years 212 44.7 No 110 232%

31-34 years 52 11.0 2. Did you know that polio vaccination reduces the risk of death or

35 years or older 38 8.0

Educational level

Primary 168 354
Secondary 158 33.3
University 38 8.0
Postgraduate studies 110 232
Job title

Student 172 36.3
Employee 228 48.1
Housewife 74 15.6

Monthly income

Enough income 122 25.7
Partially sufficient income 188 39.7
Not enough income 164 34.6

Number of children

One child 180 38.0
Two to three 230 48.5
More than three 64 13.5

Age of the children

One day to less than 12 234 494
months

Twelve to less than 24 months 136 28.7
Two to less than five years 30 6.3
Five to less than 10 years 74 15.6

Descriptive statistics including frequency and percentage distributions were employed to
summarize socio-demographic characteristics.

vaccines for their children, and 66.7% used pain relievers to
alleviate swelling and discomfort post-vaccination (Table 3).

The results indicated that 85.7% of the mothers demonstrated a
strong understanding of polio vaccination. Additionally, 86.1% of
the mothers held positive attitudes towards polio vaccination,
and 67.1% exhibited effective practices related to it (Figure 1).

Table 4 demonstrates that the overall knowledge scores of the
mothers were significantly associated with their age as well as the
number and age of their children (P-values <0.05). Specifically,
younger mothers and those with younger children exhibited
higher knowledge scores. Attitude scores were significantly
related to both the mothers’ age and the number of their
children (P-values <0.05), with middle-aged mothers showing
more positive attitudes. However, there was no significant
association between any socio-demographic factors and the
mothers’ practice scores (P-values > 0.05).

Discussion

that childhood
immunization is pivotal for improving vaccination rates and

Understanding the factors influence

safeguarding public health. Among these factors, mothers’
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disease for a child?
Yes 346
No 128

73.0%
27.0%

3. Did you know that polio vaccinations play a role in a child’s health?
Yes 316 66.7%
No 158 33.3%

4. Did you know that polio vaccinations have a certain age?
Yes 340 71.7%
No 134 28.3%

5. Did you know that there are many types of polio vaccinations?
Yes 322 67.9%
No 152 32.1%

6. Did you know that some vaccinations have side effects such as

fever?
Yes 292 61.6%
No 182 38.4%

7. Did you know that some vaccinations cause cramps and rashes?
Yes 302 63.7%
No 172 36.3%

8. Did you know that low fever and diarrhea are contraindications to
vaccination?
Yes 296
No 178

62.4%
37.6%

9. Do you realize that even a healthy child needs to be vaccinated?

Yes 300 63.3%
No 174 36.7%
10. Have you read about polio vaccinations before?

Yes 320 67.5%
No 154 32.5%

Descriptive statistics, including frequency and percentage distributions were employed to
summarize knowledge scores.

knowledge, attitudes, self-efficacy, and environmental conditions
are critical variables that can be modified to enhance vaccination
outcomes (17). This study aimed to assess the knowledge,
attitudes, and practices (KAP) of mothers regarding polio
vaccination at primary healthcare centers in the Gaza Strip
during a period of conflict. The findings provide a nuanced view
of the current state of polio vaccination among mothers in this
challenging context and allow for comparisons with studies
conducted in other countries.

The study found that a majority of the participating mothers
demonstrated good knowledge and positive attitudes toward
polio vaccination. This is promising, as it indicates a strong
foundational understanding of the importance of immunization.
The results are consistent with similar studies conducted in
various countries. For instance, Adefolalu et al. found that 72.0%
of participants in Nigeria had good knowledge about childhood
immunization, with maternal age being a significant factor in
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TABLE 3 Participants’ attitudes and practices towards polio vaccination.

‘ Frequency (n = 474) Percentage (%)

Attitudes towards polio vaccination

1. Do you think that polio vaccinations are beneficial?

Yes 358 75.5%
No 116 24.5%
2. Do you feel that it is safe to vaccinate your child?

Yes 330 69.6%
No 144 30.4%

3. Do you support the compulsory polio vaccination programs
designed by the Ministry of Health?
Yes 326
No 148

68.8%
31.2%

4. Do you advise your relatives and family to vaccinate their children?
Yes 320 67.5%
No 154 32.5%

Practices related to polio vaccination

1. Has your child received mandatory childhood polio vaccinations?
Yes 320 67.5%
No 154 32.5%

2. Do you follow the mandatory polio vaccination programs included
in the vaccination schedule?

Yes 324
No 150

68.4%
31.6%

3. Are you looking for other vaccines available for your child?
Yes 312 65.8%
No 162 34.2%

4. Do you use pain relievers to reduce swelling and pain after

vaccinating your child?
Yes 316
No 158

66.7%
33.3%

Descriptive statistics, including frequency and percentage distributions were employed to
summarize attitudes and practices scores.

knowledge levels (18). Similarly, Shati et al. reported that more
than half of the mothers in Saudi Arabia had good knowledge
about vaccination, which was notably associated with the
number of children (19). These findings suggest that while
knowledge is generally high, there are variations based on
demographic factors.

In our study, younger mothers and those with younger children
had higher knowledge scores. This finding aligns with research
from other settings. For example, a study conducted in
southeastern United States by Bradshaw et al. found that younger
mothers were more likely to be informed about vaccination
schedules, potentially due to higher engagement with digital
health resources (20). Additionally, the study by Dhakal et al. in
Nepal revealed that mothers with younger children had better
knowledge of vaccination due to recent health education
campaigns targeting new parents (21).

Regarding attitudes, the study observed that a majority of the
mothers held positive views on polio vaccination. This finding is
supported by similar research conducted globally. Verulava et al.
in Georgia and Shati et al. in Saudi Arabia also found that
mothers had a positive attitude toward immunization, viewing
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it as a crucial tool for disease prevention (19, 22). This is
encouraging as positive attitudes are often correlated with
higher vaccination uptake. In contrast, a study in the
United States by Bardenheier et al. found that despite
positive attitudes, vaccine hesitancy due to misinformation
and safety concerns was prevalent, impacting overall
vaccination rates (23).

Our study identified that middle-aged mothers exhibited
particularly strong positive attitudes. This is in line with the
findings of Mohammed and Al-Zahrani, who reported that
middle-aged mothers in Saudi Arabia had more positive attitudes
towards vaccination compared to younger mothers (24). This
could be attributed to their accumulated experience and exposure
to various public health initiatives over time.

In terms of practices, the study revealed that about two-thirds
of the mothers exhibited good practices related to polio
vaccination, such as adhering to mandatory vaccination programs
and seeking additional vaccines. This result is comparable to
findings from Saudi Arabia, where Alyami et al. reported that
62% of participants adhered to recommended immunization
schedules (25). However, a study in Brazil by Lima et al. found a
disparity between high levels of knowledge and low vaccination
uptake due to concerns about vaccine safety and trust issues (26).
This discrepancy underscores the complexity of translating
knowledge and

vaccination practices.

positive attitudes into effective

The current study also noted a lack of significant correlation
between socio-demographic factors and vaccination practices.
This finding contrasts with studies such as those by Alyami
et al. and Mohammed and Al-Zahrani, which found that
factors such as higher education, older age, and greater
knowledge were positively associated with better vaccination
practices (24, 25). In our context, the ongoing conflict and
limited healthcare resources may overshadow these socio-
demographic influences, highlighting the need for context-
specific interventions.

Comparing the results of this study with those from other
countries reveals several key insights. While knowledge and
attitudes towards polio vaccination are generally positive across
different settings, the translation of these factors into effective
vaccination practices varies. In high-resource settings, such as the
United States and Saudi Arabia, positive attitudes and knowledge
often lead to higher vaccination rates. In contrast, in conflict-
affected or low-resource settings like Gaza and parts of Brazil,
barriers such as safety concerns, logistical challenges, and
mistrust can impede the translation of knowledge and positive
attitudes into practice.

The findings from Gaza underscore the need for targeted
interventions that address both informational needs and practical
barriers to vaccination. In conflict settings, where access to
healthcare and resources may be limited, it is crucial to develop
strategies that not only enhance knowledge and attitudes but also
address the specific challenges faced by mothers in these
This
infrastructure, providing reliable information about vaccine

environments. could involve strengthening healthcare

safety, and improving accessibility to vaccination services.
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FIGURE 1

Total scores of knowledge, attitudes, and practices of mothers regarding polio vaccination.

This study underscores the importance of primary healthcare
centers as key access points for immunization, even during
conflict. However, to reach mothers not attending these centers,
strategies such as community outreach, mobile vaccination units,
and targeted health
immunization with broader maternal health

education are essential. Integrating
services and
strengthening health system resilience through workforce training
and secure vaccine supply chains are critical for sustaining
vaccination efforts in crisis settings. Due to the widespread
disruption of health centers caused by the recent conflict in the
Gaza Strip, maintaining access to vaccination services necessitates
practical strategies. These include enabling

international medical aid organizations, creating humanitarian

support from

corridors to ensure the safe delivery of vaccines, utilizing
community spaces as temporary vaccination sites, and employing
digital technologies to track immunization coverage, manage

facilitate with
Finally, bridging the gap between maternal

logistics, and communication impacted
communities.
knowledge and vaccination practices in Gaza requires a
comprehensive approach that improves access, strengthens health
education, empowers healthcare workers, integrates services,
engages community networks, and ensures strong policy support

and resource coordination.

Strength and limitations

This study has several strengths and limitations that should be
considered when interpreting the findings.

Frontiers in Pediatrics

Strengths

One of the primary strengths of this study is its novel
contribution to understanding the knowledge, attitudes, and
practices (KAP) of mothers regarding polio vaccination in the
Gaza Strip during a period of conflict. As the first study to focus
on this topic in such a challenging context, it provides valuable
insights into how a war environment impacts maternal
perceptions and behaviors related to immunization. Additionally,
the study’s use of a representative sample enhances the reliability
of the findings, making them more applicable to the broader

population of mothers in the Gaza Strip.

Limitations

The study was conducted among women who visited
vaccination sites, so they likely already held some positive
attitudes toward vaccinations. The study’s cross-sectional design
is a notable limitation, as it captures data at a single point in
time, which can affect the generalizability of the results. This
design does not allow for the examination of changes over time
or the establishment of causal relationships between variables.
Furthermore, the study focused exclusively on mothers,
potentially excluding the perspectives of other key caregivers,
such as fathers or extended family members, who may also
influence vaccination decisions. This narrow focus may limit the
comprehensiveness of the understanding of factors affecting
childhood immunization. Additionally, given that data were

collected exclusively from mothers attending immunization
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TABLE 4 Association between socio-demographic characteristics and total scores of knowledge, attitude, and practices.

10.3389/fped.2025.1569650

ariable owledge otal a de al pra
Poo 000 a ega e Po e 3 Poo 000 d

68 406 00 408 O 8

Age of mothers

18-25 years 24 (35.3) 210 (51.7) 0.002* 12 (18.2) 160 (39.2) 0.004* 42 (26.9) 130 (40.9) 0.075

26-30 years 18 (26.5) 118 (29.1) 38 (57.6) 174 (42.6) 72 (46.2) 140 (44.0)

31-34 years 4.0 (5.9) 26 (6.4) 16 (24.2) 36 (8.8) 24 (15.4) 28 (8.8)

35 years or older 22 (32.4) 52 (12.8) 0.0 (0.0) 38 (9.3) 18 (11.5) 20 (6.3)

Educational level

Primary 16 (23.5) 152 (37.4) 0.235 18 (27.3) 150 (36.8) 0.489 50 (32.1) 118 (37.1) 0.351

Secondary 22 (32.4) 136 (33.5) 26 (39.4) 132 (32.4) 52 (33.3) 106 (33.3)

University 4.0 (5.9) 34 (8.4) 8.0 (12.1) 30 (7.4) 10 (6.4) 28 (8.8)

Postgraduate studies 26 (38.2) 84 (20.7) 14 (21.2) 96 (23.5) 44 (28.2) 66 (20.8)

Job title

Student 20 (29.4) 152 (37.4) 0.221 16 (24.2) 156 (38.2) 0.247 58 (37.2) 114 (35.8) 0.421

Employee 40 (58.8) 188 (46.3) 38 (57.6) 190 (46.6) 82 (52.6) 146 (45.9)

Housewife 8.0 (11.8) 66 (16.3) 12 (18.2) 62 (15.2) 16 (10.3) 58 (18.2)

Monthly income

Enough income 18 (26.5) 104 (25.6) 0.356 10 (15.2) 112 (27.5) 0.541 34 (21.8) 88 (27.7) 0.224

Partially sufficient 34 (50.0) 154 (37.9) 32 (48.5) 156 (38.2) 60 (38.5) 128 (40.3)

income

Not enough income 16 (23.5) 148 (36.5) 24 (36.4) 140 (34.3) 62 (39.7) 102 (32.1)

Number of children

One child 10 (14.7) 170 (41.9) 0.001* 10 (15.2) 17 (4.2) 0.021* 54 (34.6) 126 (39.6) 0.614

Two to three 44 (64.7) 186 (45.8) 42 (63.6) 188 (46.1) 80 (51.3) 150 (47.2)

More than three 14 (20.6) 50 (12.3) 14 (21.2) 50 (12.2) 22 (14.1) 42 (13.2)

Age of the children

One day to <12 months 24 (35.3) 210 (51.7) 0.004* 18 (27.3) 216 (52.9) 0.588 78 (50.0) 156 (49.1) 0.246

Twelve to <24 months 18 (26.5) 118 (29.1) 26 (39.4) 110 (27.0) 40 (25.6) 96 (30.2)

Two to <five years 4.0 (5.9) 26 (6.4) 6.0 (9.1) 24 (5.9) 10 (6.4) 20 (6.3)

Five to <10 years 22 (32.4) 52 (12.8) 16 (24.2) 58 (14.2) 28 (17.9) 46 (14.5)

Descriptive statistics including frequency distributions were employed to summarize KAP scores. The Chi-square test was used to assess associations between categorical variables, with a

* p-value of less than 0.05 considered statistically significant.

services at selected primary healthcare centers, the results may
not be generalizable to mothers who do not utilize these
services. This may introduce selection bias, as those who
attend vaccination sites might differ in their KAP from those
who do not, particularly in the context of ongoing conflict and
access challenges.

While this study provides important insights into maternal
KAP regarding polio vaccination in a conflict zone, the
limitations related to its design and participant scope should
be acknowledged and addressed in future research to provide a
more holistic view of vaccination practices and perceptions.

Some mothers, who appeared to hold negative attitudes yet still
attended vaccination sites, could have benefited from targeted
health communication to address vaccine reluctance caused by
misinformation, fear, or cultural resistance. This highlights the
importance of building trust and providing continuous support
from healthcare attitudes,
ultimately boosting mothers’ confidence in immunization and

providers to alleviate negative

ensuring better protection for their children.

Frontiers in Pediatrics

Conclusion

The findings indicate that the majority of mothers in the Gaza
Strip possess a strong knowledge base and positive attitudes
towards polio vaccination. However, despite this high level of
awareness and favorable attitudes, approximately two-thirds of
the mothers demonstrated only good practices, suggesting a gap
between knowledge and application. Younger mothers and those
with younger children generally exhibited better knowledge, while
middle-aged mothers were more likely to hold positive attitudes
towards vaccination. Notably, socio-demographic factors did not
show a significant relationship with the practice levels observed.
The observed discrepancy between knowledge and actual
vaccination practices highlights an area of concern that warrants
attention. To address these issues, it is crucial to conduct further
research in various regions and among diverse populations to
better understand and generalize the findings. Additionally,
exploring the influence of cultural and socioeconomic factors on
vaccination knowledge, attitudes, and practices could provide
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valuable insights for developing targeted interventions. Tailoring
strategies to address specific contextual factors will be essential
for improving vaccination practices and ensuring more effective
public health outcomes.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Ethical
approval for the study was obtained from the Ethical Approval
Committee at the University of Palestine. Additionally, the
Ministry of Health in the Gaza Strip granted permission for the
study. The studies were conducted in accordance with the local
legislation and institutional requirements. Written informed
consent for participation was not required from the participants
or the participants’ legal guardians/next of kin in accordance
with the national legislation and institutional requirements.

Author contributions

AbE: Formal analysis, Methodology, Supervision, Validation,
Writing - review & editing. AmE: Conceptualization, Data
curation, Investigation, Methodology, Validation, Writing -
original draft. SA: Conceptualization, Methodology, Supervision,
Validation, Visualization, Writing - review & editing. IA:
Conceptualization, Data curation, Investigation, Methodology,
draft. SA:
Conceptualization, Data curation, Investigation, Methodology,

Project administration, Writing - original

Writing — original draft.

References

1. WHO. 2018 Assessment Report of the Global Vaccine Action Plan: Strategic
Advisory Group of Experts on Immunization. World Health Organization (2018).
Available at: https://www.who.int/publications/i/item/2018-assessment-report-of-the-
global-vaccine-action-plan (Accessed on December 10, 2024).

2. Hadjipanayis A, van Esso D, Del Torso S, Dornbusch HJ, Michailidou K,
Minicuci N, et al. Vaccine confidence among parents: large scale study in eighteen
European countries. Vaccine. (2020) 38(6):1505-12. doi: 10.1016/j.vaccine.2019.11.068

3. Santos C, Costa R, Silva J, Santos M, Gomes B. Knowledge, attitude and practice
on childhood immunization personnel in Teresina-PI, Brazil, 2015. Epidemiol Serv
Saude. (2017) 26(1):133-40. doi: 10.5123/51679-49742017000100014

4. Goldenberg MJ. Public misunderstanding of science? Reframing the problem of vaccine
hesitancy. Perspectives on Science. (2016) 24(5):552-81. doi: 10.1162/POSC_a_00223

5. Hajje T. A Meta-analysis of Vaccination Hesitancy: The Case of MMR and COVID
19. Notre Dame University-Louaize (2022). Available at: https://ir.ndu.edu.lb:8443/
xmlui/handle/123456789/1623 (Accessed on December 10, 2024).

6. MacDonald NE, Harmon S, Dube E, Steenbeek A, Crowcroft N, Opel D], et al.
Mandatory infant & childhood immunization: rationales, issues and knowledge
gaps. Vaccine. (2018) 36(39):5811-8. doi: 10.1016/j.vaccine.2018.08.042

7. Singh P, Dhalaria P, Kashyap S, Soni GK, Nandi P, Ghosh S, et al. Strategies to
overcome vaccine hesitancy: a systematic review. Syst Rev. (2022) 11(1):78. doi: 10.
1186/5s13643-022-01941-4

Frontiers in Pediatrics

10.3389/fped.2025.1569650

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Acknowledgments

The author wish to thank and appreciate the study participants
for their significant participation in the study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

8. Lindstrand A, Cherian T, Chang-Blanc D, Feikin D, O’Brien KL. The world of
immunization: achievements, challenges, and strategic vision for the next decade.
J Infect Dis. (2021) 224(Supplement_4):5452-S67. doi: 10.1093/infdis/jiab284

9. Abuzerr S, Zinszer K. The International Fund for the Palestinian Health System to
Confront the COVID-19 Pandemic: Strategic Re-Thinking for Sustainable Development
(2024). Available at:  https://www.researchgate.net/publication/382893733_The_
International_Fund_for_the_Palestinian_Health_System_to_Confront_the_COVID-19_
Pandemic_Strategic_Re-Thinking_for_Sustainable_Development (Accessed  on
December 10, 2024).

10. AlKhaldi M, Abuzerr S, Obaid HA, Alnajjar G, Alkhaldi A, Alkaiyat A. Social
determinants of health in fragile and conflict zones before and during the
coronavirus pandemic, with a focus on the Gaza strip. Handbook of Healthcare in
the Arab World. Springer (2021). p. 851-78. Available at: https://link.springer.com/
referenceworkentry/10.1007/978-3-319-74365-3_203-2 (Accessed on December 10,
2024).

11. Mahmoud H, Abuzerr S. State of the health-care system in Gaza during the
Israel-Hamas war. Lancet. (2023) 402(10419):2294. doi: 10.1016/S0140-6736(23)
02634-X

12. Leavitt LA, Fox NA. The Psychological Effects of war and Violence on Children.
New York: Psychology Press (2014).

frontiersin.org


https://www.who.int/publications/i/item/2018-assessment-report-of-the-global-vaccine-action-plan
https://www.who.int/publications/i/item/2018-assessment-report-of-the-global-vaccine-action-plan
https://doi.org/10.1016/j.vaccine.2019.11.068
https://doi.org/10.5123/S1679-49742017000100014
https://doi.org/10.1162/POSC_a_00223
https://ir.ndu.edu.lb:8443/xmlui/handle/123456789/1623
https://ir.ndu.edu.lb:8443/xmlui/handle/123456789/1623
https://doi.org/10.1016/j.vaccine.2018.08.042
https://doi.org/10.1186/s13643-022-01941-4
https://doi.org/10.1186/s13643-022-01941-4
https://doi.org/10.1093/infdis/jiab284
https://www.researchgate.net/publication/382893733_The_International_Fund_for_the_Palestinian_Health_System_to_Confront_the_COVID-19_Pandemic_Strategic_Re-Thinking_for_Sustainable_Development
https://www.researchgate.net/publication/382893733_The_International_Fund_for_the_Palestinian_Health_System_to_Confront_the_COVID-19_Pandemic_Strategic_Re-Thinking_for_Sustainable_Development
https://www.researchgate.net/publication/382893733_The_International_Fund_for_the_Palestinian_Health_System_to_Confront_the_COVID-19_Pandemic_Strategic_Re-Thinking_for_Sustainable_Development
https://link.springer.com/referenceworkentry/10.1007/978-3-319-74365-3_203-2
https://link.springer.com/referenceworkentry/10.1007/978-3-319-74365-3_203-2
https://doi.org/10.1016/S0140-6736(23)02634-X
https://doi.org/10.1016/S0140-6736(23)02634-X
https://doi.org/10.3389/fped.2025.1569650
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

El Bilbeisi et al.

13. Kirk S. Negotiating lay and professional roles in the care of children with
complex health care needs. ] Adv Nurs. (2001) 34(5):593-602. doi: 10.1046/j.1365-
2648.2001.01788.x

14. PCBS. On the Occasion of the World Health Day, 07/04/2023. Palestinian Central
Bureau of Statistics (2023). Available at: https://pcbs.gov.ps/post.aspx?lang=en&
ItemID=4487 (Accessed on December 10, 2024).

15. Charan J, Biswas T. How to calculate sample size for different study designs in medical
research? Indian ] Psychol Med. (2013) 35(2):121-6. doi: 10.4103/0253-7176.116232

16. Almutairi WM, Alsharif F, Khamis F, Sallam LA, Sharif L, Alsufyani A,
et al. Assessment of mothers’ knowledge, attitudes, and practices regarding
childhood vaccination during the first five years of life in Saudi Arabia. Nurs Rep.
(2021) 11(3):506-16. doi: 10.3390/nursrep11030047

17. Galadima AN, Zulkefli NAM, Said SM, Ahmad N. Factors influencing childhood
immunisation uptake in Africa: a systematic review. BMC Public Health. (2021)
21:1-20. doi: 10.1186/s12889-021-11466-5

18. Adefolalu OA, Kanma-Okafor OJ, Balogun MR. Maternal knowledge, attitude
and compliance regarding immunization of under five children in primary health
care centres in Ikorodu local government area, Lagos state. J Clin Sci. (2019)
16(1):7-14. doi: 10.4103/jcls.jcls_55_18

19. Shati AA, Alqahtani SM, Asser AA, Alhanshani AA, Alqahtani YA,
Alshahrani AO, et al. Mothers’ knowledge and attitude towards childhood
immunization in Aseer region, Southwestern Saudi Arabia. Ethiop ] Health Dev.
(2021) 35(4):289-96.

Frontiers in Pediatrics

09

10.3389/fped.2025.1569650

20. Bradshaw A, Carter CG. An exploratory study of expectant mothers’ knowledge,
attitudes and beliefs about infant vaccination. Qual Health Communication. (2022)
1(2):61-79. doi: 10.7146/ghc.v1i2.130396

21. Dhakal MR. Influence of Education on Maternity Care in the Selected Districts of
Nepal. Kathmandu University eLibrary (2010). Available at: https://elibrary.ku.edu.np/
handle/20.500.14301/111 (Accessed on December 10, 2024).

22. Verulava T, Jaiani M, Lordkipanidze A, Jorbenadze R, Dangadze B. Mothers’
knowledge and attitudes towards child immunization in Georgia. Open Public
Health ]. (2019) 12(1):232-7. doi: 10.2174/1874944501912010232

23. Bardenheier BH, Strikas R, Kempe A, Stokley S, Ellis J. Influenza vaccine supply,
2005-2006: did we come up short? BMC Health Serv Res. (2007) 7:1-4. doi: 10.1186/
1472-6963-7-66

24. Mohammed MB, Al-Zahrani A. Knowledge, attitude and practice of mothers
toward children’s vaccination at Alfatih One in Sudan. Open ] Nurs. (2021)
11(7):557-65. doi: 10.4236/0jn.2021.117047

25. Alyami AR, Alhashan GM, Nasser 1A, Alyami SR, Al Mardhamah NH, Alyami
MH, et al. Knowledge, beliefs and practices of parents towards childhood. Egypt ] Hosp
Med. (2018) 70(1):1-7. doi: 10.12816/0042954

26. de Oliveira Roque e Lima J, Pagotto V, Rocha BS, Scalize PS, Guimaraes RA, de
Lima MD, et al. Low vaccine coverage and factors associated with incomplete
childhood immunization in racial/ethnic minorities and rural groups, central Brazil.
Vaccines (Basel). (2023) 11(4):838. doi: 10.3390/vaccines11040838

frontiersin.org


https://doi.org/10.1046/j.1365-2648.2001.01788.x
https://doi.org/10.1046/j.1365-2648.2001.01788.x
https://pcbs.gov.ps/post.aspx?lang=en%26ItemID=4487
https://pcbs.gov.ps/post.aspx?lang=en%26ItemID=4487
https://doi.org/10.4103/0253-7176.116232
https://doi.org/10.3390/nursrep11030047
https://doi.org/10.1186/s12889-021-11466-5
https://doi.org/10.4103/jcls.jcls_55_18
https://doi.org/10.7146/qhc.v1i2.130396
https://elibrary.ku.edu.np/handle/20.500.14301/111
https://elibrary.ku.edu.np/handle/20.500.14301/111
https://doi.org/10.2174/1874944501912010232
https://doi.org/10.1186/1472-6963-7-66
https://doi.org/10.1186/1472-6963-7-66
https://doi.org/10.4236/ojn.2021.117047
https://doi.org/10.12816/0042954
https://doi.org/10.3390/vaccines11040838
https://doi.org/10.3389/fped.2025.1569650
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Knowledge, attitudes, and practices of polio vaccination among mothers attending vaccination sites in Gaza during the conflict
	Introduction
	Materials and methods
	Study design, period, and setting
	Study participants, sample size calculation, and sampling technique
	Data collection tools
	Assessment of knowledge, attitudes, and practices (KAP) towards polio vaccination
	Pilot study
	Statistical analysis

	Results
	Discussion
	Strength and limitations
	Strengths
	Limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


