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Abstract

Aim: This study aimed to assess maternal knowledge, attitudes, and practices regarding childhood immunization in the Northern Border 
province, Saudi Arabia.

Methods: A cross-sectional study was conducted among mothers attending primary health care centers (PHCs) in the Northern Borders region, 
Saudi Arabia. A structured, self-administered, well-designed questionnaire in Arabic, the region's primary language, was used. The tool was 
developed based on previously validated tools. Data collection was conducted from May to September 2025. Data entered, cleaned, coded, and 
then analyzed using IBM SPSS Statistics (Version 26).

Results: A total of 415 mothers surveyed; 32.8% between the ages of 18 and 24; 91.3% were married, and 75.2% university graduates. The 
majority agreed that immunization is important for a child's health (91.6%), community health (90.8%), morbidity prevention (84.8%), and 
mortality reduction (81.5%) from infectious diseases. Most participants favored the immunization program (90.8%), agreed that immunization 
is safe (84.1%), and that it is necessary to follow the immunization schedule (88.7%). Almost all participants (96.1%) followed the immunization 
schedule, and 90.4% expressed satisfaction with the facilities available.

Conclusion: The current study revealed a high level of mother knowledge, favorable attitudes, and practices toward childhood immunization in 
Northern Saudi Arabia. Furthermore, they expressed a high satisfaction level with the vaccination services offered by the PHCs.
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Introduction

A vaccine is made from attenuated or killed bacteria or viruses 
and is administered to humans to activate their immune system 
and protect them against vaccine-related diseases.1 Vaccines 
are certainly among the most cost-effective strategies in the 
healthcare system. They are reasonably priced while offering 
significant benefits for public health.2

According to the World Health Organization (WHO), global vaccine 
coverage in 2024 was as follows: diphtheria-tetanus-pertussis 
85%, Haemophilus influenzae type B 78%, hepatitis B (HB) & 
Measles 84%, Poliomyelitis 84%, Rotaviruses 59%, and Rubella 
79%.3

It is the responsibility of parents to guarantee that their children 
get vaccines. Therefore, parents' perceptions, awareness, and 
beliefs about vaccination play a crucial role, as these aspects 
significantly influence their behaviors related to proper and full 
immunization.4

Saudi Arabia initiated its nationwide vaccination program in 
1979. The earliest vaccinations introduced were against pertussis, 
tetanus, and diphtheria (DPT), which were later expanded to include 
other vaccines.5 A study in Saudi Arabia revealed that parents are 
strongly impressed by the positive aspects of vaccination. Myths 
in vaccination knowledge and attitudes have been established, 
including the assumption that immunization causes autism, which 
may lead to vaccine hesitancy.6

Poor vaccination compliance results from mothers' concerns about 
the vaccine's effectiveness, safety, and potential adverse effects. 
The current survey aimed to assess the maternal knowledge, 
attitude, and practices regarding childhood immunization, as well 
as satisfaction with the immunization services delivered by primary 
health care centers (PHCs) in the Northern Border province, Saudi 
Arabia.

Materials and Methods

Study Setting and Design
A cross-sectional study was conducted among mothers attending 
PHCs in the Northern Borders region (Arar, Rafha, Turaif), Saudi 
Arabia. The region is mainly served by a national network of PHCs 
that provide immunization services. Data collection was conducted 
from May to September 2025.

Data Collection Tools
A structured, well-designed self-administered questionnaire in 
Arabic, the region's primary language, was used. The questionnaire 
structure was based on previously validated studies.7,8

A 40-item questionnaire was first written in English, then translated 
into Arabic, and then back into English by two independent 
multilingual specialists from the College of Arts, Northern Border 
University.

A committee of family medicine and public health professionals 
reviewed the questionnaire content for cultural and language 
suitability for Saudi participants, as well as construct validity, and 
approved the Arabic version. Cronbach's Alpha was used to assess 
the questionnaire's reliability, with a result of 0.82, indicating that 
the tool is suitable for achieving the study objectives.

A pilot study of 20 moms (not included in the results) was 
conducted to evaluate the tool's simplicity and time to completion. 
The feedback led to minor modifications to the item's phrasing and 
format. The tool began with an introduction outlining the study 
objectives and stating that continuing to complete it signified 

agreement to participate in the research.

The questionnaire covered five key domains. (1) Sociodemographic 
information, including age, sex, residence, education, occupation, 
and income. (2) Maternal knowledge regarding childhood 
immunization, with a nominal scale: yes, no, or I don't know. (3) 
Participants' attitudes toward childhood immunization, with 
nominal scale: agree, disagree, or not sure. (4) Respondents' 
Practices of Vaccination, with responses yes/no. (5) Respondents' 
Satisfaction with Immunization Services provided by PHC personnel 
with a five-item Likert scale (strongly disagree, disagree, neutral, 
agree, severely disagree).

Sample Size
The sample size was calculated by using the following formula: 
N = Z2 x (p) x (1-p)/d2, where N = sample size, Z = the statistics 
corresponding to the confidence level (1.96), P = the expected 
prevalence of awareness (50%), and d = precision (0.05). The 
expected minimum sample size corresponding to the previous 
inputs was 384.  We recruited 415 to account for possible 
incomplete responses.

Sampling Method
Four PHCs (representing the north, south, west, and east regions) 
were randomly selected from each of the three cities. Mothers 
attending the selected PHCs were conveniently recruited. The 
questionnaire was administered electronically through a secure 
web platform (WhatsApp), enabling broad access while maintaining 
respondent anonymity. The PHC personnel and the study team 
distributed an invitation link to the online self-administered 
questionnaire to willing participants.

Inclusion and Exclusion Criteria
Mothers who lived in the area permanently, were at least 18 years 
old, had at least one child, and agreed to participate were eligible. 
Mothers who were temporary residents, under the age of eighteen, 
unable to interact effectively due to language barriers, and those 
who refused to participate were excluded.

Ethical Approval
The study was approved by the Ethics Committee of Northern 
Border University (Date: 22.05.2025, Decision No: 41-25-H).

Statistical Analysis
Data entered, cleaned, coded, and then analyzed using IBM SPSS 
Statistics (Version 26). Categorical data were expressed as 
frequencies and percentages.

Reporting Guidelines
This study is reported in accordance with the STROBE guidelines 
for observational studies.

Results

Supplementary Table 1 presents the participants' sociodemographic 
data. The study included 415 participants; approximately one-
third, 136 (32.8%), between the ages of 18 and 24; more than 
half, 227 (54.7%), lived in Arar; the majority, 379 (91.3%), were 
married; approximately three-quarters, 312 (75.2%), university 
graduated; more than half governmental employees; and two-
thirds, 277 (66.7%), had a sufficient income. Many participants, 
382 (68.2%), claimed the Ministry of Health as their primary source 
of information about pediatric immunization.

Supplementary Table 2 demonstrated maternal knowledge about 
child immunization. The majority confirmed that immunization 
is important for a child's health (380, 91.6%), community health 
(377, 90.8%), is crucial from the first day (324, 78.1%), prevents 
morbidity (352, 84.8), and reduces mortality (338, 81.5) from 
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infectious diseases.

Most of the respondents answered that immunization may help 
reduce the following diseases: DPT (346.83.4%), HB (348.83.9%), 
and measles (346.83.4%).

Approximately two-thirds of participants stated that mild conditions 
like fever and diarrhea are not a reason to avoid immunization 
(266, 64.1%). The majority reported that immunization can cause 
fever and pain (340,81.9%), and slightly less than seventy percent 
indicated that some immunizations could cause convulsions 
(283,68.2).

Many mothers stated that the most diseases against which children 
are immunized occur during their first years of life (327,78.8%), 
and immunity is based on receiving many doses of the same 
vaccine at regular intervals (334,80.5%). A little less than 60% 
answered that having more than one vaccine at the same time 
has no detrimental effects on a child's immunity (245,59%), and 
the majority (326,78.6%) indicated the importance of vaccinating 
children during an immunization campaign.

Table 1 revealed participants' attitudes toward childhood 
immunization. The majority were in favor of the immunization 
program (377,90.8%), child vaccination is essential (366,88.2%), 
more beneficial than harmful (350,84.3%), safe (348,84.1%), 
necessary to follow the immunization schedule (368,88.7%), and 
vaccinations keep a child healthy (273,89.9%).

Table 2 summarizes the participants' vaccination practices. Almost 
all participants (399, 96.1%) followed the immunization schedule, 
and around two-thirds explored other available immunizations 
for their children (277, 66.7%). The majority (372,89.6%) used a 
cold compress and antipyretics to treat fever and edema after 
vaccination.

Supplementary Table 3 displayed participants' satisfaction 
with the immunization services offered. The majority expressed 
satisfaction or high satisfaction with the facilities available 
(175, 90.4%), communication with healthcare professionals (349, 
84.1%), being briefed about the dosage and route of administration 
of the vaccination (338, 81.5%), and that medical professionals 
considered their concerns (354, 85.3%). Most participants 
expressed satisfaction or high satisfaction with the follow-up 
guidance regarding probable negative effects (367, 88.4%), and 
compliance with taking the next vaccine on the designated date 
(371, 89.4%).

Discussion

Concerning the maternal knowledge of immunization, the majority 
cited the importance for child health (91.6%), community health 
(90.8%), essential from the 1st day of birth (78.1%), reduces 
both infectious disease morbidity (84.8%), and mortality (81.5%). 
Immunization was the most common method for preventing HB 
(83.9%), followed by DPT and measles (83.4%). More than 60% 
agreed that mild conditions, such as fever and diarrhea, are not 
contraindications for vaccination (64.1%). The majority (81.9%) 
answered that the vaccine could cause fever and pain (81.9%), 
and convulsions (68.2%). Most respondents (78.8%) replied that 
infections against which children are immunized occur during their 
early years of life, immunity is built upon taking many doses of the 
same vaccination at regular intervals (80.5%), and a little less than 
60% claimed receiving more than one vaccine at the same time 
had no adverse consequences on a child's immunity.

In line with many studies conducted in Saudi Arabia, such as AL 
Amri et al., in Riyadh, where (91.9%) of parents were well-informed 
that vaccinations play an essential role in preventing infectious 
diseases, 1st dose given at birth (86.9%), and most vaccine-
preventable diseases occur in the 1st year of life (77.7%).7  Al 
Rashidi et al., in Riyadh, found that 79.7%,76%, 87.2%, 80.2%, 88% 
of participants believed that immunization prevents infectious 
diseases, reduces mortality, maintains child health, prevents DPT, 
and measles, respectively.  Approximately 89% cited that some 
immunizations might cause pain and fever. Almost 96.3% believed 
that even healthy children need immunization.8

In Hail, Alshammari et al. revealed that 78.9% were aware of 
childhood immunization and that it protects against infectious 
diseases (90.2%).9 In Damam 78.2% of participants recognized 
that 1st vaccine must be received at birth, and a sizable proportion 

knew the significance of immunization in preventing DPT, HB, and 
measles. Nearly two-thirds reported that immunization can induce 
a fever, and a mild fever is not a contraindication to immunization.10 
In Hafr Al-Batin, 91.3% of mothers believed that immunization is 
essential for a child's health, 87.4% claimed it prevents serious 
infections, and 91.4% cited its importance for community health.11  
In Jeddah, 94.4% of participants believed that immunization 
protects against infectious diseases and vaccination is essential 
for community health.12 In Al Qassim, 86.3% of participants claimed 
that immunization prevents infectious diseases, and 92.1% stated 
that the first vaccine is given at birth.13

Items Agree n (%) Disagree n (%) Not sure n (%)
In favor of the immunization program 377 (90.8) 6 (1.4) 32 (7.7)
Child vaccination is essential 366 (88.2) 11 (2.7) 38 (9.2)
Vaccination is useful rather than harmful. 350 (84.3) 12 (2.9) 53 (12.8)
Children's vaccines are safe. 348 (84.1) 8 (1.9) 58 (14)
It is necessary to follow the immunization schedule. 368 (88.7) 7 (1.7) 40 (9.6)
Vaccinations keep a child healthy 273 (89.9) 12 (2.9) 30 (7.2)

Table 1. Participants' Attitudes Toward Childhood Immunization

Items Yes n (%) No n (%)

Did you follow the compulsory childhood vaccination programs? 399 (96.1) 16 (3.9)

Did you look into other available immunizations for your children? 277 (66.7) 138 (33.3)

Did you use a cold compress to treat fever and edema after vaccination? 372 (89.6) 43 (10.4)

Did you make use of antipyretics to treat fever and edema after 
vaccination?

372 (89.6) 43 (10.4)

Table 2. Respondents' Practices Of Vaccination
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These findings align with research from different cultures, notably 
Jordan, where 83.2% of participants stated that immunization 
maintains child health, 92.5% indicated the importance of 
immunization from the 1st day, 79.6% prevents infectious diseases, 
and 83.2% decrease infectious diseases mortality. Vaccine-
preventable diseases like DPT, Measles, and HB were mentioned by 
78.6%, 74.6%, and 71.8% of respondents, respectively. Mild fever 
and diarrhea are not contraindications for vaccination, according 
to 60%; 86% agreed that certain vaccines cause pain and fever, 
and 57.5% believed that vaccination could cause convulsions.14 In 
Malaysia, 73.5% of mothers believed vaccination protects children 
against infectious diseases, 68.5% claimed that the first vaccine 
dose should be administered at birth, and 59% that the child is 
exposed to the majority of vaccine-preventable diseases within 
the first year. A total of 53.5% knew that multiple administrations 
of the same vaccine are beneficial for the child's immunity, and 
55% knew that the concurrent administration of numerous 
immunizations would have no harmful effect.15

In terms of participants' attitude, 90.8% were in favor of the 
immunization program, 88.2% agreed that immunization is 
necessary, 84.3% that vaccination is more helpful than harmful, 
84.1% that vaccines are safe, and 88.7% that it is required to 
follow the vaccination schedule.

In line with a similar Saudi survey, 98.4% of respondents 
agreed that child immunization is essential; 91.5% agreed that 
immunization is more beneficial than harmful, and 73% believed 
in vaccine safety.7 Alanzi et al., in Qassim, reported that 79.2% 
of parents stated that they adhered to the national program.16 
Also, in the UAE, more than 80% of participants agreed that 
immunization is crucial, and adherence is important.17 In keeping 
with studies conducted outside the Gulf Area, such as Malaysia, 
88.5% of participants thought that vaccination is more useful than 
harmful, and 85% believed in its safety.15 In Sri Lanka, 75% of the 
participants showed a positive attitude towards the immunization 
program,18  and 87.8% of parents displayed a good understanding 
of the overall advantages of immunization.19

The study showed that a sizable proportion of participants 
followed the compulsory immunization schedule, and roughly 
two-thirds looked at the available immunizations. In agreement 
with  Alsuwaidi et al., the UAE found that 84% of participants 
followed the vaccine regimen.20 Also Dileep et al., in the same 
community, reported that 83% of expatriate mothers (83%) 
followed compulsory immunization.21 In Jordan, Al-Rashdan et al. 
reported that 97.5% of respondents had received the required 
immunizations.22  In the same country, Nassar et al. found that 93% 
followed the compulsory regimen, and 36% searched for other 
available vaccines for their children.14

About participants satisfaction with the vaccination services, a 
considerable proportion expressed satisfaction with the facilities 
(90.4%), provider communication (84.1%), briefing about the dose 
and route of administration (81.5%), PHC providers considering 
their concerns (85.3%), follow-up advice regarding side effects 
(88.4%), and compliance with taking the next vaccine on the 
designated date (89.4%).

Consistent with Saudi studies, including Alghamdi et al. in Jeddah, 
where 85.7% were satisfied with the immunization program, 
and 82.4% with the providers.12 In Al Qassim, 83% expressed 
satisfaction with the national program, 81.3% with counseling, 
and 78.9% with information about side effects.13  In Hafr Al Batin, 
76.5% expressed satisfaction with health facilities, 72.6% with 
provider communication, 74.5% with a briefing about dosage 

and administration route, 64.3% with receiving follow-up advice 
regarding potential side effects, 79.2% for adherence to the 
scheduled date.11

Limitations

It is critical to identify some research limitations that must be 
considered when interpreting our results. First, the study design 
is descriptive, which makes it difficult to prove a cause-and-effect 
relationship. Second, the possibility of bias in self-reported surveys 
should not be overlooked. Finally, depending on the convenience 
sampling technique, the findings cannot be generalized.

Conclusion

The current study results showed a high level of maternal 
knowledge, positive attitudes, and practices regarding childhood 
immunizations in Northern Saudi Arabia. Additionally, they reported 
high satisfaction with the immunization services provided at the 
PHCs.
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