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ABSTRACT 
 

Background: Immunization is one of the most effective public health interventions for preventing infectious diseases and 

reducing mortality rates. However, complete basic immunization coverage in Indonesia, particularly in North Sumatra, remains 

suboptimal. This study aimed to analyze the relationship between maternal characteristics (age, education, employment, 

knowledge, and attitudes) and the provision of complete basic immunization for infants at the Bestari Community Health Center 

in Medan. 

Methods: The research employed an analytical survey with a cross-sectional approach involving 60 mothers visiting integrated 

health posts in November 2022. Data were collected via questionnaires and analyzed using the chi-square test. 

Results: Results indicated significant associations between maternal age (p = 0.002), education level (p = 0.003), employment 

status (p = 0.000), knowledge (p = 0.000), and attitudes (p = 0.000) with infant immunization completeness. 

Conclusion: The study concludes that sociodemographic factors and maternal understanding play crucial roles in immunization 

coverage. 
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Introduction  
 

Immunization is one of the most effective public health interventions for preventing the spread of 

infectious diseases and reducing mortality rates. Immunization has the potential to save an estimated 1 to 2 

million lives each year.1 Infants represent a high-risk population for infectious diseases due to several factors, 

including their immature immune systems, specific health conditions, and environmental exposures.2,3 A 

comprehensive primary immunization program for infants includes administering vaccines for a range of 

diseases, such as polio, measles, hepatitis B, diphtheria, pertussis, and tetanus. Achieving high immunization 

coverage is crucial for establishing herd immunity and safeguarding the population against disease 

outbreaks.4,5 

The 2020 Health Profile of Indonesia indicates a notable decline in the coverage of basic complete 

immunization among infants in North Sumatra. In 2018 and 2019, the immunization coverage was recorded 

at 60.6%. However, in 2020, it plummeted by 27.3%, reflecting a significant drop.6 According to data from 

the North Sumatra Province Central Statistics Agency in 2022, immunization coverage varies across different 

vaccine types. Generally, Medan's immunization rates align closely with the North Sumatra provincial 
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average, although notable differences exist. For the BCG vaccination, 72.76% of toddlers in Medan received 

the vaccine, slightly below the provincial average of 79.17%. In contrast, the coverage for the DPT-

HB3/DPT-HB/Hib3 vaccine in Medan was 82.31%, marginally exceeding the provincial average of 78.73%. 

The measles immunization rate in Medan reached 85.26%, slightly higher than the North Sumatra average 

of 84.6%. Similarly, Medan showed relatively high coverage for Polio 4 immunization at 85.12%, surpassing 

the provincial average of 81.13%. However, coverage for Hepatitis B (1-7 days) vaccination in Medan 

remains low at 18.47%, falling short of the North Sumatra average of 20.46%. Several regencies and cities 

exhibited higher immunization coverage than Medan for specific vaccine types. For example, Karo Regency 

demonstrated higher coverage for BCG immunization, while Serdang Bedagai Regency showed superior 

coverage for DPT-HB3/DPT-HB/Hib3 and Polio 4 vaccinations.7 

Despite the proven efficacy of immunization, achieving comprehensive basic immunization coverage 

remains suboptimal in many regions of Indonesia. Maternal decisions regarding infant immunization are 

influenced by various factors, including maternal education, understanding of immunization principles, 

socioeconomic status, and access to healthcare facilities. Socioeconomic factors significantly influence 

access to healthcare services and resources, particularly regarding childhood vaccinations. Mothers from 

lower-income backgrounds often face barriers such as transportation difficulties and financial constraints, 

which hinder their ability to vaccinate their children.8,9 These financial limitations can also restrict access to 

immunization information, complicating informed decision-making.10 Conversely, higher maternal 

education levels correlate with increased knowledge of vaccination benefits and schedules. Studies indicate 

that mothers with a strong understanding of immunization principles are more likely to ensure their children 

receive timely vaccinations.11 However, knowledge gaps stemming from misinformation or a lack of 

understanding about the importance of immunization can lead to vaccine hesitancy or refusal.8,12 

The accessibility of healthcare facilities is another critical factor. Mothers residing in areas with 

limited healthcare services often encounter logistical challenges in adhering to vaccination schedules.13 The 

presence of supportive healthcare workers who provide reliable information is crucial in encouraging 

immunization uptake.14,15 Furthermore, emotional and practical support from family members significantly 

impacts maternal vaccination decisions. Supportive family environments can bolster mothers' confidence 

and motivation to vaccinate their children16,17, whereas a lack of support may increase hesitancy. Finally, 

cultural norms and personal health beliefs play a substantial role. Mothers with positive perceptions of 

vaccine safety and efficacy are more likely to adhere to recommended schedules, while those harboring 

negative perceptions due to fears or misconceptions may resist vaccinating their children.8,10,12 

A preliminary survey conducted at the Bestari Community Health Center, which encompasses three 

sub-districts (Petisah Tengah, Sekip, and Sei Putih Timur I), gathered data on the number of infants who 

received basic immunizations in 2022. The immunization visit data from January to December 2022 revealed 

the following coverage rates: Hepatitis B (90%), BCG (89.2%), Polio 1 (85%), DPT/HB-Hib 1 (82.5%), 

Polio 2 (90.4%), DPT/HB-Hib 2 (90%), Polio 3 (80%), DPT/HB-Hib 3 (87%), Polio 4 (90.2%), IPV (80.9%), 

Measles-Rubella (MR) (85%), and total Measles coverage (82%). These figures indicate that some children 

have not received complete basic immunizations at the integrated health posts (posyandu) of the Bestari 

Community Health Center. Additionally, a preliminary survey assessed mothers' knowledge of immunization 

through questionnaires administered at the integrated health posts in Medan Petisah. The results highlighted 

significant gaps in mothers' understanding of immunization and their lack of active participation in the 

integrated health post programs at the Bestari Community Health Center in Medan. 

Data from both surveys reveal a discrepancy between expected immunization coverage and actual 

outcomes. Consequently, this study aims to analyze maternal characteristics and their relationship with the 

provision of complete basic immunizations for infants at the Bestari Community Health Center, Medan City. 

The findings are anticipated to provide valuable insights for immunization program managers at both the 

Bestari Community Health Center and the Medan City Health Office, aiding their efforts to enhance complete 

basic immunization coverage for infants. Furthermore, this study may serve as a foundation for future 

research on factors influencing mothers' behaviors regarding child immunization.  
 

Method  
 

This study employed an analytical survey method with a cross-sectional approach to examine the 

relationship between independent and dependent variables. Conducted at the Bestari Petisah Health Center 

in Medan during May 2023, the study's population consisted of all mothers who visited the integrated health 
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post in November 2022, totaling 60 visits. The sample was derived using total sampling, encompassing the 

entire population of 60 individuals. 

Primary data were gathered through questionnaires administered to respondents. These questionnaires 

included questions designed by the researcher to test the research hypothesis. Maternal education levels were 

measured and categorized into three tiers: low (elementary to junior high school), middle (senior high 

school), and high (diploma to master's degree). Maternal age was calculated from birth until the time of the 

study and grouped into three categories: <20 years, 20-30 years, and >30 years. Maternal employment status 

was classified as either employed (engaged in primary work outside the home for 6-8 hours per day) or 

unemployed. Maternal knowledge about immunization, including its definition, purpose, benefits, and types, 

was assessed. Responses were divided into two categories: good (6-10 correct answers) and poor (1-5 correct 

answers). Additionally, maternal attitudes toward immunization were evaluated and categorized into two 

groups: positive (6-10 correct answers) and negative (1-5 correct answers).  

The dependent variable in this study was the completion of basic immunization in infants. Completion 

of basic immunization refers to a series of vaccines administered to infants according to the schedule 

established by local health authorities, aimed at protecting against diseases such as hepatitis B, diphtheria, 

pertussis, tetanus, polio, Haemophilus influenzae type B (Hib), and pneumonia. The response categories for 

this variable were: complete (infant received all vaccinations required for basic immunization) and 

incomplete (infant did not receive all vaccinations required for basic immunization). 

Data analysis utilized both univariate and bivariate analysis. Univariate analysis focused on the 

characteristics of respondents, such as education level, knowledge, age, occupation, and attitudes. In contrast, 

bivariate analysis explored the relationships between independent and dependent variables. The statistical 

test applied in this study was the chi-square test, a statistical technique used to evaluate hypotheses regarding 

the relationship between two categorical variables.  

 

Results  
 

Table 1 presents the demographic profile of the respondents and related factors based on a sample size 

of 60 individuals. The data is categorized into several characteristics: age, education, occupation, knowledge, 

attitude, and infant basic immunization uptake. Among the respondents, the largest group (50%) falls within 

the 20-30 year age range, comprising 30 individuals. The younger group, those under 20 years old, constitutes 

20% of the respondents (12 individuals), while the older group, over 30 years old, accounts for 30% (18 

individuals).  

 
Table 1. Demographic profile of respondents and related factors (n=60) 

Characteristics n % 

Age   

<20 years 12 20.0 

20-30 years 30 50.0 

>30 years 18 30.0 

Education   

Elementary - Junior High School 16 26.7 

Senior High School 28 46.7 

Diploma - Master's Degree 16 26.7 

Occupation   

Unemployed 26 43.3 

Employed 34 56.7 

Knowledge   

Poor 35 58.3 

Good 25 41.7 

Attitude   

Negative 34 56.7 

Positive 26 43.3 

Infant basic immunization uptake   

Incomplete 28 46.7 

Complete 32 53.3 

 

In terms of education, the largest segment of respondents (46.7%, or 28 individuals) has completed 

Senior High School. Respondents with an educational background ranging from Elementary to Junior High 

School and those with a Diploma to Master's Degree each represent 26.7% of the sample (16 individuals 
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each). Regarding occupation, the majority of respondents (56.7%, or 34 individuals) are employed, while the 

remaining 43.3% (26 individuals) are unemployed. 

When examining knowledge levels, a larger portion of respondents (58.3%, or 35 individuals) 

demonstrates poor knowledge regarding infant immunization, compared to 41.7% (25 individuals) who 

exhibit good knowledge. The data reveals that 56.7% of respondents (34 individuals) hold a negative attitude 

towards infant immunization, whereas 43.3% (26 individuals) have a positive attitude. Finally, concerning 

infant basic immunization uptake, a slightly larger proportion of respondents (53.3%, or 32 individuals) 

reported that their infants received complete immunization compared to those who reported incomplete 

immunization (46.7%, or 28 individuals). 

Table 2 presents data on factors associated with the basic immunization status of infants, comparing 

those who received complete immunizations with those who did not. A significant relationship was identified 

between maternal age and infant immunization status (p = 0.002). The majority of mothers whose infants did 

not receive complete immunizations were either under 20 years of age (18.9%) or between 20 and 30 years 

old (20%). In contrast, a higher proportion of mothers whose infants received complete immunizations were 

in the 20-30 age group (30%) or above 30 years of age (21.7%). Notably, only a small percentage of mothers 

under 20 had infants who received complete immunizations (1.7%). 

Maternal education level also demonstrated a significant relationship with infant immunization status 

(p = 0.003). The largest proportion of infants who were not fully immunized came from mothers with primary 

to junior high school education levels (21.7%). Conversely, the largest proportion of fully immunized infants 

were from mothers with senior high school education (28.3%) and those holding diploma to master's degrees 

(20%). A minimal number of infants from low-educated mothers received complete immunizations (5%). 

Maternal employment status showed a highly significant relationship with infant immunization status 

(p < 0.0001). The majority of infants who were not fully immunized had unemployed mothers (40%), while 

the proportion of immunized infants was significantly higher among working mothers (43.3%). Only a small 

percentage of infants from working mothers did not receive complete immunizations (13.3%). 

Maternal knowledge about immunization was also significantly related to infant immunization status 

(p < 0.0001). A substantial number of infants who were not fully immunized came from mothers with poor 

knowledge levels (40%). Conversely, most fully immunized infants were from mothers with good knowledge 

about immunization (40%), while only a small percentage of infants from knowledgeable mothers did not 

receive complete immunizations (6.7%). 
 

Table 2. Factors associated with infant immunization status 

Predictors 

Infant basic immunization uptake 

p Incomplete Complete 

n % n % 

Age     

0.002 
<20 years 11 18.9 1 1.7 

20-30 years 12 20.0 18 30.0 

>30 years 5 8.3 13 21.7 

Education     

0.003 
Elementary - Junior High School 13 21.7 3 5.0 

Senior High School 11 18.3 17 28.3 

Diploma - Master's Degree 4 6.7 12 20.0 

Occupation     

0.000 Employed 8 13.3 26 43.3 

Unemployed 24 40.0 2 3.3 

Knowledge     

0.000 Poor 11 18.9 24 40.0 

Good 21 35.0 4 6.7 

Attitude     

0.000 Negative 24 40.0 10 16.7 

Positive 4 6.7 22 36.7 

 

Additionally, maternal attitudes toward immunization showed a highly significant relationship with 

infant immunization status (p < 0.0001). The majority of infants who were not fully immunized came from 

mothers with negative attitudes toward vaccination (40%). In contrast, most fully immunized infants had 

mothers with positive attitudes toward immunization (36.7%), and few infants from these mothers did not 

receive complete vaccinations (6.7%). In summary, the analysis indicates that maternal age, education, 

employment status, knowledge, and attitudes are critical factors associated with the basic immunization 
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status of infants. Infants of older, more educated, working mothers who possess good knowledge about 

vaccinations and maintain positive attitudes toward them are more likely to receive complete basic 

immunizations. 
 

Discussion  
 

The findings indicate that over half of the sample received complete immunization, while 46.7% did 

not. Despite the majority being immunized, the significant proportion of infants with incomplete 

immunization necessitates attention and further intervention. Data analysis reveals that maternal age, 

education level, employment status, knowledge, and attitudes are critical factors affecting the completeness 

of infant immunization. 

Older maternal age is significantly linked to improved infant immunization status, influenced by 

several factors. lder mothers generally possess greater knowledge regarding child health, particularly the 

importance of vaccinations and their schedules. Additionally, they often have enhanced access to health 

services due to increased economic stability and broader social networks, which facilitate timely 

vaccinations. Data from the National Immunization Survey (NIS) supports this association, revealing that 

vaccination coverage among children aged 19-35 months rises with maternal age. Specifically, coverage 

increases from 64% for mothers aged 17 to 79% for those aged 25 and older, with an approximate annual 

increase of 1.8% between ages 17 and 26, after which the increase plateaus.18 Even when controlling for 

household wealth, children of older mothers were found to be 3.4% more likely to be fully immunized.19 

Furthermore, first-born children tend to be less likely to be fully vaccinated. Older mothers typically exert 

greater influence in family health decisions, which may enhance adherence to immunization schedules. 

Research indicates that adult daughters, particularly those aged 30 and older, significantly impact their 

mothers' healthcare navigation and health decisions.20 This underscores the importance of intergenerational 

relationships in promoting health behaviors within families. 

Maternal education is significantly associated with immunization status. Mothers with higher 

education levels (high school and above) are more likely to have fully immunized infants. Higher education 

often correlates with increased health literacy, equipping mothers to better understand the benefits of 

vaccination, the recommended immunization schedules, and how to access healthcare services. Furthermore, 

education empowers women to make informed decisions regarding their children's health. Educated mothers 

are more likely to seek information, question healthcare providers, and advocate for their children's well-

being. Research from Saudi Arabia has revealed a positive association between educated mothers and 

increased vaccination uptake among their children.21 A systematic review and meta-analysis highlighted a 

strong correlation between maternal education and childhood vaccination rates. The findings indicate that 

mothers with primary education have 1.87 times higher odds of completing vaccinations compared to those 

with no education, while those with secondary education or higher have 3.47 times higher odds. This study 

emphasizes the importance of investing in maternal education to improve vaccination rates and reduce 

vaccine-preventable diseases 11. Educated mothers also tend to have better access to information about health 

and immunization. They are more likely to read health-related materials, utilize the internet for research on 

health topics, and engage in discussions about health with others.22 

Employment status demonstrated a significant relationship with infant immunization rates. Working 

mothers were more likely to have fully immunized infants compared to their non-working counterparts. This 

trend may be attributed to the greater financial resources available to working mothers, enabling them to 

afford healthcare services, including vaccinations. According to the KFF Women's Health Survey, working 

mothers with higher incomes are less likely to experience pay loss when caring for sick children than those 

with lower incomes. This disparity indicates that financially secure working mothers can more readily access 

healthcare services without the added burden of lost wages.23 Furthermore, research highlights that women 

with health insurance encounter fewer barriers when seeking medical care. This finding underscores the 

importance of employer-sponsored health insurance for working mothers, as it alleviates financial constraints 

and enhances their ability to obtain necessary medical services.24 Additionally, working mothers may have 

increased exposure to health information and resources through their workplaces or professional networks. 

Mothers' knowledge about immunization plays a crucial role in determining their children's 

vaccination status. Research indicates that mothers who possess a strong understanding of immunization are 

significantly more likely to ensure that their infants receive complete vaccinations. These knowledgeable 

mothers recognize the critical importance of vaccines in safeguarding their children against serious diseases 
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and are aware that vaccines are both safe and effective. A cross-sectional study conducted with 703 Cypriot 

mothers found that most participants held positive perceptions regarding childhood vaccinations, reflected 

in a high immunization rate of 97%.25 Similarly, research focusing on primigravida mothers in Malaysia 

highlights how their knowledge influences their commitment to adhering to vaccination schedules. The 

findings suggest that mothers with greater knowledge about immunization are more likely to follow through 

with vaccination commitments. This underscores the necessity for healthcare providers to deliver accurate 

information, counteracting misconceptions that may arise from social media.26 Furthermore, knowledgeable 

mothers are better equipped to navigate barriers to immunization, such as misinformation, fears regarding 

side effects, or logistical challenges. With the right information, these mothers can make informed decisions 

about their children's health and prioritize vaccination effectively. 

Maternal attitudes towards immunization significantly influence vaccination rates among children. 

Mothers with positive beliefs about vaccines are more likely to ensure their children are fully immunized. 

When mothers trust healthcare providers and receive clear, accurate information about vaccines, they are 

more inclined to follow vaccination recommendations. A study conducted in Pakistan examined the impact 

of maternal education on vaccination rates for children under five. While some research indicates a positive 

correlation between maternal education and immunization rates, other studies present mixed findings. This 

suggests that maternal attitudes may play a crucial role alongside educational factors.27 Furthermore, another 

study highlighted that a substantial majority of mothers recognize the importance of vaccinations for their 

children's health, indicating a strong connection between positive maternal attitudes and the likelihood of 

vaccinating their children.28 Addressing the factors that contribute to negative maternal attitudes towards 

immunization is essential for improving vaccination rates and protecting children from preventable diseases. 

Public health initiatives should focus on educating mothers about the benefits and safety of vaccines, 

fostering trust in healthcare providers, and addressing cultural and religious concerns. 

This study has limitations. The cross-sectional design prevents establishing causality. The small, 

localized sample (n=60) from one community health center in Medan limits generalizability. Self-reported 

questionnaire data may be subject to social desirability bias. The study only examined a few maternal 

characteristics, overlooking other potential factors like access to care, family support, cultural beliefs, and 

information exposure. Future research should use longitudinal designs, larger samples, qualitative methods, 

and consider a broader range of factors to provide a more comprehensive understanding. 

 

Conclusion  
 

In conclusion, this study identifies several critical factors that influence infant immunization status, 

including maternal age, education, employment, knowledge, and attitudes. Mothers who are older, more 

educated, and employed, and who possess strong knowledge and positive attitudes toward immunization, are 

more likely to ensure that their infants receive complete vaccinations. These findings highlight the need to 

address socioeconomic and educational disparities to enhance immunization rates. Public health 

interventions should prioritize improving maternal health literacy, providing accessible healthcare services, 

and fostering positive attitudes toward vaccination. By targeting these factors, healthcare systems can 

decrease the number of infants with incomplete immunizations and enhance overall child health outcomes. 

Ultimately, empowering mothers through education, employment opportunities, and accurate health 

information is essential for achieving higher vaccination coverage and preventing vaccine-preventable 

diseases. 
 

References  
 

1.  Chakraborty A, Mohan D, Scott K, Sahore A, Shah N, Kumar N, et al. Does exposure to health information through mobile 

phones increase immunisation knowledge, completeness and timeliness in rural India? BMJ Glob Heal. 2021;6:1–15.  

2.  Long Y, Khan A, Rzhetsky A. Peri- and Post-natal Risk Factors Associated with Health of Newborns. 2023.  

3.  Feikin DR, Flannery B, Hamel MJ, Stack M, Hansen PM. Vaccines for Children in Low- and Middle-Income Countries. In: 

Disease Control Priorities, Third Edition (Volume 2): Reproductive, Maternal, Newborn, and Child Health [Internet]. The 

World Bank; 2016. p. 187–204. Available from: https://documents.worldbank.org/en/publication/documents-

reports/documentdetail/848181468195567572 

4.  WHO. Essential Programme on Immunization [Internet]. 2023. Available from: https://www.who.int/teams/immunization-

vaccines-and-biologicals/essential-programme-on-immunization 

5.  Ginglen JG, Doyle MQ. Immunization. Treasure Island (FL): StatPearls Publishing; 2023.  

6.  Kementerian Kesehatan Republik Indonesia. Profil Kesehatan Indonesia Tahun 2020. Jakarta; 2020.  

7.  Badan Pusat Statistik Provinsi Sumatera Utara. Persentase Balita Yang Pernah Mendapat Imunisasi menurut Kabupaten/Kota 



Simangunsong et al. 

24      Buletin Kedokteran dan Kesehatan Prima Vol.5 No.1 

dan Jenis Imunisasi, 2022. Medan; 2023.  

8.  Balgovind P, Mohammadnezhad M. Factors affecting childhood immunization: Thematic analysis of parents and healthcare 

workers’ perceptions. Hum Vaccin Immunother. 2022 Nov 30;18(6).  

9.  Ta’an WF, Al-rashdan RA, Shatnawi RM, Ai-zenati A, Williams B, Mukattash TL. Determinants of maternal adherence to 

child vaccination in Jordan: A cross-sectional study. Sci Rep. 2024 Oct 20;14(1):24635.  

10.  Neherta M, Fajria L, Yoselina P. Factors impacting decreased basic immunization coverage in infants. J Keperawatan 

Padjadjaran. 2024 Apr 30;12(1):34–42.  

11.  Gebreyesus A, Tesfay K. Effect of maternal education on completing childhood vaccination in Ethiopia: systematic review and 

meta-analysis. Sci Rep. 2024 Jul 29;14(1):17453.  

12.  Rosso A, Massimi A, Pitini E, Nardi A, Baccolini V, Marzuillo C, et al. Factors affecting the vaccination choices of pregnant 

women for their children: a systematic review of the literature. Hum Vaccin Immunother. 2020 Aug 2;16(8):1969–80.  

13.  Adeyanju GC, Betsch C. Vaccination decision-making among mothers of children 0–12 months old in Nigeria: A qualitative 

study. Hum Vaccin Immunother. 2024 Dec 31;20(1).  

14.  O’Rourke J, Yearwood A, Sheaf G, Tomsa S, Bianco V, Mosquera M, et al. What Works to Increase Uptake of Childhood 

Immunization [Internet]. 2023. Available from: https://www.unicef.org/innocenti/media/3786/file/UNICEF-What-Works-to-

Increase-Uptake-of-Childhood-Immunization-Brief-2023.pdf 

15.  Glenton C, Scheel IB, Lewin S, Swingler GH. Can lay health workers increase the uptake of childhood immunisation? 

Systematic review and typology. Trop Med Int Heal. 2011 Sep 28;16(9):1044–53.  

16.  Nurdiyan A, Susanti E. Family Support and The Role of Health Professionals on Parent’s Perspectives of Covid-19 Vaccination 

in Child. Women, Midwives and Midwifery. 2023 Feb 27;3(1):24–34.  

17.  Glanz JM, Wagner NM, Narwaney KJ, Shoup JA, McClure DL, McCormick E V., et al. A Mixed Methods Study of Parental 

Vaccine Decision Making and Parent–Provider Trust. Acad Pediatr. 2013 Sep;13(5):481–8.  

18.  Salmon DA, Smith PJ, Pan WKY, Navar AM, Omer SB, Halsey NA. Disparities in preschool immunization coverage associated 

with maternal age. Hum Vaccin. 2009 Aug 27;5(8):557–61.  

19.  Siramaneerat, Agushybana. Inequalities in immunization coverage in Indonesia: a multilevel analysis. Rural Remote Health. 

2021 Aug 25;21.  

20.  Washington PK, Burke NJ, Joseph G, Guerra C, Pasick RJ. Adult Daughters’ Influence on Mothers’ Health-Related Decision 

Making: An Expansion of the Subjective Norms Construct. Heal Educ Behav. 2009 Oct 5;36(5):129S-144S.  

21.  Alotaibi H, Askar M, Alhabdan S, Alharbi R, Aljarbou A. Maternal education and childhood immunization status in Saudi 

Arabia. Int J Med Dev Ctries. 2024;8(7):1615–22.  

22.  Kim SI. The Impact of mothers’ education on maternal health seeking practices in Uganda. KDI School of Public Policy and 

Management; 2017.  

23.  Ranji U, Long M, Frederiksen B, Diep K, Salganicoff A. Workplace Benefits and Family Health Care Responsibilities: Key 

Findings from the 2022 KFF Women’s Health Survey [Internet]. Kaiser Family Foundation. 2022. Available from: 

https://www.kff.org/womens-health-policy/issue-brief/workplace-benefits-and-family-health-care-responsibilities-key-

findings-from-the-2022-kff-womens-health-survey/ 

24.  Terefe B, Workneh BS, Zeleke GA, Mekonen EG, Zegeye AF, Aemro A, et al. Uncovering women’s healthcare access 

challenges in low- and middle-income countries using mixed effects modelling approach: Insights for achieving the Sustainable 

Development Goals. Bekele YA, editor. PLoS One. 2025 Jan 16;20(1):e0314309.  

25.  Kyprianidou M, Tzira E, Galanis P, Giannakou K. Knowledge of mothers regarding children’s vaccinations in Cyprus: A cross-

sectional study. Chong KC, editor. PLoS One. 2021 Sep 20;16(9):e0257590.  

26.  Makhdzir N, Rashid A, Pien LS, Zaini NH. Mothers’ Knowledge on Immunization and the Commitment to Get Their Child 

Immunized in a Suburban Region of Selangor, Malaysia. Int J Care Sch. 2024 Nov 30;7(3):76–84.  

27.  Anwar M, Faisal A, Jawed K, Yousuf A, Shaikh I. Association Between Maternal Literacy and Child Immunization According 

to the Expanded Program on Immunization Schedule in a Primary Health Care Center of a Squatter Settlement in Karachi. 

Cureus. 2023 Aug 16;15(8).  

28.  Singh HKB, Badgujar VB, Yahaya RS, Rahman SA, Sami FM, Badgujar S, et al. Assessment of knowledge and attitude among 

postnatal mothers towards childhood vaccination in Malaysia. Hum Vaccin Immunother. 2019 Nov 2;15(11):2544–51.  

 


