

Impact of maternal education, maternal job, residence and family economic status on childhood vaccination in Anbar province
ABSTRACT
Background: This is the first public study done in Anbar province to address the potential causes of  incomplete childhood vaccinations. This study highlights that incomplete childhood vaccination in Anbar province remains a significant public health concern .
Objectives: To study the possible causes of incomplete childhood vaccinations in Anbar province.
Material and method: A cross-sectional comparative study was done on all sectors of Anbar province; the participants were those who visited the health centers during a two-month period.  The data was collected from mothers or caregivers of children, and a list of oral questions was prepared for this purpose. The data includes the age of the mother, educational level, job, economic status of the family, number of children, and availability of transportation. The study includes 2 groups of participants, one of families with complete childhood vaccinations and the second of incomplete. 
Result: The total number of participants was (966)mothers or caregivers for the complete childhood vaccination group and (850) for the incomplete group. Low maternal level of education, low economic status of the families, and low maternal age are recorded as possible causes of incomplete childhood vaccinations in this study.
Conclusion: Educational sessions about the benefits of childhood vaccinations are recommended in all sectors of Anbar province to encourage families to immunize.
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INTRODUCTION 
  Childhood vaccination is one of the most effective and cost-efficient public health interventions for preventing infectious diseases and reducing child morbidity and mortality worldwide (Hind et al., 2022). The World Health Organization (WHO) estimates that routine immunization prevents millions of deaths each year and plays a central role in achieving global child health targets. Despite the availability of free vaccination services in many countries, incomplete vaccination remains a significant challenge, particularly in low- and middle-income settings1,2.
Evidence from studies conducted previously on childhood incomplete vaccination identified some possible risk factors like socioeconomic status disparities, residential areas, mother’s level of education, number of children in a family, birth weight, mother’s age, and media exposure 3-5. Limited evidence attributes incomplete vaccination among children to factors such as vaccine stock-outs, lack of awareness of the vaccination schedule by mothers or caregivers, and non-attendance of antenatal care during pregnancy 5.
  Vaccination has been a part of Iraq's healthcare system for decades, with programs aiming to protect children from preventable diseases like polio, tuberculosis, and measles, supported by organizations such as UNICEF and the World Health Organization. However, historical challenges, including conflict, poverty, and disparities in access, particularly affecting rural and hard-to-reach areas, have led to low vaccination coverage and disruptions in services6.
   Therefore, this study aims to investigate the impact of maternal education, maternal employment, place of residence, and family economic status on childhood vaccination completeness in Anbar province, Iraq.

METHODOLOGY 
 Study Design: A cross-sectional comparative study was done on mothers or caregivers of children on childhood vaccination.
Study Setting and Period: The study was done in all sectors of Anbar governorate, sample was taken randomly from all health centers over a period of 2 months, from the first of September 2025 to the first of November 2025.
Data Collection: From all participants, a list of information was taken orally and  directly from mothers or caregivers.
These data include;
1. Age of the mothers, which was divided into 3 groups: <25 years, from 25-35 years, and >35 years.
2. Residence: rural or urban.
3. Maternal level of education, divided into 3 groups;  1. Illiterate, primary school education. 2. Intermediate, secondary school. 3. college or higher education.
4. Maternal job. Divided into 2 groups: housewives or employees.
5. Means of transportation. If available or not.
6. Economic status of the family: divided into poor, intermediate , or rich families. According to the salary income, family size, and living in their own house or not.
7. Number of children in the family: single child, from 1-3 children, and more than 3 children.
Inclusion and Exclusion Criteria: All mothers or caregivers who accepted the study were included in this study. Families who refused the study were excluded .
Data Analysis: A Chi-square (X2) test was performed for all the data to check for a relationship between different variables  by using the Statistical Package for Social Sciences (SPSS) Version 26.0. The differences were considered significant only when P ≤ 0.05.

RESULTS 
  A cross-sectional comparative  study was done on 2 groups of participants, complete and incomplete vaccination children's families .( 850) participants were from mothers or caregivers with incomplete vaccination of their children, and (966) participants were from complete vaccination. Table 1 , explains the relationship between the state of vaccination and the educational level of their mothers or caregivers. A high percentage of people escaping from vaccination was recorded among those with low levels of education, as compared with those who completed their vaccinations. The p-value was significant <0.05.
   Maternal age had a significant effect on achieving complete childhood vaccination, as shown in table 2. There was a tendency to achieve complete vaccination in older age mothers. P-value was significant in higher age groups, <0.05.Table 2.
   Regarding maternal jobs, there was a non-significant relationship between childhood vaccination and the mother's job. P-value >0.05. Table3 .  
  Table 4, study the relationship between the number of children in the family and incomplete vaccination, the p-value was non-significant >0.05.
  The means of transportation was reported as a non-significant effect on childhood completing vaccination . P-value>0.05. Table 5.
  Table 6, studies the relationship between incomplete childhood vaccination and the economic status of the family. The number of people escaping from vaccination tends to curve toward poor families, and the p-value was significant <0.05.
  Table 7 , shows that there was no significant relation between residence and the escaping from childhood vaccination p-value >0.05.


DISCUSSION 
 The study describes the possible risk factors for escaping from the childhood vaccination program in Anbar province , and gives hints on how it can be solved.  The study was conducted on all the governorates, different residences, and different maternal educational levels. The data was selected randomly during a 2 months period from families who attend all the health centers in Anbar. The study does not record the percentage of incomplete vaccination among province children, as the escape from immunization differs from one vaccine to another; another study on each type of vaccination coverage is recommended.
  In the present study, the level of maternal or caregiver education was recorded as a risk of incomplete childhood vaccination . Another study done in Turkey 7 showed that maternal education is positively correlated with the mothers` wellbeing and the health of their children alike. A study in the US 8 revealed that higher maternal education, independent of income and race/ethnicity, is associated with improved child immunization rates, but subsidizing immunization choices diminishes the disadvantage associated with lower maternal educational achievement. In addition,  a study in India 9 revealed that mothers with at least a formal education are better placed in seeking child immunization, which is further facilitated by the mother's knowledge and awareness of immunization programs. In spite of these findings , the educational level of partners can even positively affect the achievement of complete childhood vaccination, even with low maternal educational levels. Another study on both maternal and paternal educational levels and their effect on immunization programs is even recommended. 
   The effect of maternal age on vaccination schedule achievement in this study shows a positive relationship with increasing maternal age . A statistically significant association was observed between mothers' immunization knowledge and increasing age . A study analyzing data from the National Immunization Survey  in the United States found a positive relationship between increasing maternal age and preschool immunization coverage, meaning children of older mothers were more likely to be up-to-date on their vaccinations. This relationship remained statistically significant even after accounting for many maternal, child, and household characteristics.10 Some other studies in different countries  have indicated that children of younger mothers are at increased risk of underimmunization11-13. These effects in our province can be due to many factors, like early marriage habits , lower educational levels of mothers, and poverty, living within big families, where the negative effects of grandmothers on childhood vaccination decisions. 
   Regarding the maternal job on the effect of childhood vaccination, this study showed no significant effect . This relation between maternal job and education is not necessarily compatible, as many female jobs require low-level education, and even many college-educated and highly educated mothers are housewives. This was consistent with a study in Yemen14 which  found that the impact of a mother's job on childhood vaccination was insignificant. Many studies revealed that maternal employment can have a complex relationship with childhood vaccination rates.  In a studies in Bangladish15,16 showed that unemployed mothers had a lower probability of vaccinating their children compared to employed mothers, the author concluded that the females who were house wives had less capability to immunize their children as compared to the females who were doing job explaining that mothers who are employed may have greater self-esteem, more financial resources, and wider social support networks, which can positively impact their ability to access and utilize immunization services for their children, However , this not occur in our cities as paternal job is the main source of the families.
    In this study, the number of mothers' children had slightly increase in escaping from vaccination, but with a non-significant relationship . Several researchers have found a significant association between an increasing number of family children and a higher possibility of their incomplete childhood vaccination. This is possibly due to being overburdened with demanding conditions as the number of children increases, which can make it harder for them to manage and maintain vaccination schedules for all their children, thereby negatively impacting children’s health outcomes17,18.In the last decade, most families in our province had a low number of children. Those with big families who live in remote areas rarely attend the health centers , so they need special study and special programs of education, and even  vaccination of children through mobile health teams..
  In regard to the ways of transporting and their effect on childhood vaccination in families , there was no significant relationship. This can be explained as health centers are available in all urban and rural areas in the governorate, and most families go without a car for vaccinations . Even those families who live away from health centers and do not have cars can go by taxi. In poor countries , this problem will certainly affect the schedule of vaccinations . Many studies19,20  showed that families who do not have a car significantly contribute to incomplete vaccinations because it directly impacts a family's ability to travel to vaccination sites. The lack of transportation or the long time it takes to reach a vaccination site are major factors in families missing appointments. 
   In the present study , the effect of the economic status of families was significantly associated with incomplete childhood vaccination, referring to poor families with more vaccine escaping. This is similar to another study in India 21 showing that incomplete immunization is significantly concentrated among children belonging to poorer households. Another study in Iraq 22 also revealed the same results . In  Kenya 23 a study revealed that  the socio-economic status of mothers or caretakers directly impacts their ability to finance health requirements. A low economic state significantly increases the risk of incomplete vaccination, as poverty often correlates with factors like lower maternal education, limited access to transportation, fear of side effects of vaccinations , and living in remote areas, which act as barriers to achieving full immunization coverage.24 A single studies on the effect of poverty on the impact of childhood immunizations are recommended .
   Although residence (urban vs. rural) and maternal employment were not statistically significant predictors of childhood vaccination in this study, this finding differs from reports in other countries. For example, studies in Indonesia25 and Ethiopia26 have shown that rural residence is often associated with lower vaccination coverage due to limited access to health facilities, and maternal employment may influence vaccination positively or negatively depending on time availability and resources. The lack of significance in Anbar may reflect the specific local context, where primary health care centers provide similar vaccination services across urban and rural areas, and where maternal employment patterns do not substantially affect access to free immunization services
CONCLUSION 
 From the above results, we can conclude that incomplete vaccination status among children in Anbar province is significantly affected by lower maternal education, lower family economic status, and lower maternal age. Another study on each area in Anbar province can reveal more possible causes, such as fear of side effects, distrust of vaccine storage, or distrust of the staff who give the vaccines. Programs on TV or other media to encourage vaccinations are recommended. Sessions on health centers about the benefits of vaccinations are also recommended.
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TABLES 

Table 1. Distribution of childhood vaccination by maternal education. 
	Educational level 
	Incomplete vaccination 
	Complete vaccination 

	Illiterate , primary education 
	554(65.2%)
	389(40.3%)

	Intermediate, secondary school
	195(23 %)
	406(42 %)

	College or higher education
	101(11.8%)
	171(17.7%)

	Total 
	850
	966


P-value  among maternal educational level is significant <0.05.

Table. 2. Distribution of childhood vaccination by maternal age.
	Maternal age 
	Incomplete vaccination 
	Complete vaccination 

	<25 years 
	278(32.7%)
	189(19.6%)

	25-35 years
	427(50.2%)
	440(45.6%)

	>35 years 
	145(17.1 %)
	336(34.8%)

	Total 
	850
	966


p-value among maternal age is significant <0.05.

Table 3. Distribution of childhood vaccination at maternal job.
	Maternal gob 
	Incomplete vaccination 
	Complete vaccination 

	Housewife 
	637(74.9%)
	714(73.9%)

	employee
	213(25.1%)
	252(26.1%)

	Total 
	850
	966


p-value among maternal jobs is not significant >0.05.
Table 4. Distribution of childhood vaccination among children.
	Number of children 
	Incomplete vaccination 
	Complete vaccination 

	One child
	189(22.2%)
	162(16.8%)

	1-3 children
	329(38.7%)
	458(47.4%)

	>3 children 
	332(39.1%)
	346(35.8%)

	Total 
	850
	966


p-value among the number of children is not significant >0.05.
 
Table 5. Distribution of childhood vaccination on family means of transportation.
	Means of transportation
	Incomplete vaccination 
	Complete vaccination 

	Available 
	411(48.6%)
	478(49.5%)

	Not available 
	439(51.4%)
	488(50.5%)

	Total 
	850
	966


p-value among ways of transportation is not significant >0.05.

Table 6. Distribution of childhood vaccination by family economic status. 
	Economic status 
	Incomplete vaccination 
	Complete vaccination 

	Poor 
	372(43.7%)
	174(18%)

	Intermediate 
	434(51.1%)
	504(52.2%)

	Rich 
	44(5.2%)
	288(29.8%)

	Total 
	850
	966


p-value among economic status is significant <0.05.
Table 7. Distribution of childhood vaccination by residence.
	Residence 
	Incomplete vaccination 
	Complete vaccination 

	Rural 
	542(63.8%)
	589(61%)

	Urban 
	308(36.2%)
	377(39%)

	Total 
	850
	966


p-value among residents is not significant >0.05.
