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 A vaccine is a biological preparation that enhances immunity to a certain 

illness. It often comprises an agent that mimics the pathogenic bacterium 

and is frequently manufactured from attenuated or dead versions of the 

microbe, its toxins, or one of its surface proteins. Studying the 

prevalence and reasons for incomplete vaccination. Identifying factors 

that contributed to the missed opportunities for vaccination among 

children less than two years of age in Baghdad city Karkh region at 

PHCCs level. A descriptive, cross-sectional study with an analytic 

element. Collection of data was carried out during period from the 

beginning of March, till end of July 2020. The total number of the 

studied children were 820; of these 400 (48.8%) were males, and 420 

(51.2%) were females, the male to female ratio was 0.95:1 and the mean 

age (±SD) was 9 (±5) months, (range 1-24 months). It was found that 

(77.7%) of the children were completely vaccinated, and (22.3%) were 

incompletely vaccinated. The study found a significant statistical 

associations between vaccination status and mother`s education 

(P=<0.001). There is no completely non vaccinated children observed in 

this study. One in every four children was found to be incompletely 

vaccinated. Male children have higher proportion of incomplete 

vaccination. Mother and father educational level affect the vaccination 

status of their children. More than two thirds of the incompletely 

vaccinated children live in extended families. More than one third of the 

incompletely vaccinated children have history of multiple delayed 

vaccination times. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

A vaccine is a biological preparation that enhances immunity to a certain illness. It often comprises an agent 

that mimics the pathogenic bacterium and is frequently manufactured from attenuated or dead versions of 

the microbe, its toxins, or one of its surface proteins [1]. 

 



Alqurishi, et.al, 2022                                                                                              Azerbaijan Medical Journal 

 

1352 
 

The Expanded Programme on Immunization (EPI) was established by a World Health Assembly resolution 

in May 1974. To guarantee that all children in all countries received life-saving immunizations, the WHO 

adopted an uniform vaccination schedule in 1984 [2]. Diphtheria, whooping cough, tetanus, measles, 

poliomyelitis, and TB were the initial illnesses addressed by the EPI. Additional immunizations have been 

added to the six vaccines originally recommended. The majority of nations, including the majority of low-

income countries, have included hepatitis B surface antigen and Haemophilus influenzae type b (Hib) 

vaccines in their routine infant immunization schedules, and a growing number are in the process of 

including pneumococcal conjugate vaccine [3]. 

 

In Iraq the EPI was initiated in 1985 and by 1987 immunization coverage in Iraq had reached 94%. Then as 

a result of military and civil conflicts and sanctions this coverage rate declined. A multiple indicator cluster 

survey for 1996–1997 reported 74% coverage in 1995. Since 2003, the Ministry of Health has bolstered its 

vaccination program, revitalizing illness monitoring and reactivating and rehabilitating the vaccine cold-

chain infrastructure [4]. According to the national vaccination campaigns in Iraq, a child should be 

vaccinated during his or her first year of life (that is, by the child's first birthday) with the following 

vaccines: BCG for tuberculosis prevention; three doses of DTP for diphtheria, tetanus, and pertussis 

prevention; four doses of polio vaccine for polio prevention; and three doses of Hep-B for hepatitis B 

prevention. MMR vaccine is also given to the kid around the age of 15 months - as part of the second round 

of measles immunization - to prevent measles, mumps, and rubella [5]. Despite decades of progress toward 

universal vaccination coverage, regional and local discrepancies persist as a consequence of limited 

resources, conflicting health goals, poor management of health systems, and insufficient monitoring and 

oversight. In 2014, an estimated 18.7 million newborns globally were unvaccinated; more than 60% of 

these children reside in ten countries: Democratic Republic of the Congo, Ethiopia, India, Indonesia, Iraq, 

Nigeria, Pakistan, Philippines, Uganda, and South Africa. Priority should be placed on enhancing regular 

immunization internationally, particularly in nations with the largest proportion of unvaccinated children. 

Reaching the underserved, particularly those living in distant places, impoverished metropolitan areas, 

unstable nations, and strife-torn regions, will take extra effort [6]. WHO is collaborating with nations and 

partners to increase global immunization coverage, following the World Health Assembly's adoption of this 

response in May 2012. The Global Vaccine Action Plan (GVAP) is a road plan for a fairer distribution of 

vaccines that will avoid millions of lives. By 2020, countries aspire to attain national vaccination coverage 

of 90% and district vaccine coverage of 80%. While the GVAP is intended to speed control of all vaccine-

preventable illnesses, the first milestone is polio eradication. Additionally, it is intended to stimulate 

research and development for the next generation of vaccinations [7]. 

 

There are several hurdles to vaccination, including misconceptions about vaccinations, vaccine-related side 

effects, and disease development after vaccine delivery. Parental vaccination choices are critical for 

boosting vaccination rates and compliance, as well as for minimizing potential immunization mistakes. 

Parents' vaccination knowledge and behaviors are significant variables in their vaccination choices. Parents' 

lack of information about the side effects and contraindications of vaccinations often results in a high 

number of immunization mishaps. Many parents assume that minor sickness is related with vaccine 

contraindications; hence, mild illness is used as a rationale for delaying immunizations for their children. 

Communication between parents and information sources or vaccination providers is the most critical 

element determining parental practice. Enhancing communication will help parents better understand the 

advantages and hazards of immunizations [8]. 

 

Objectives: 

1. Studying the prevalence and reasons for incomplete vaccination.  
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2. Identify factors that contributed to the missed opportunities for vaccination among children less 

than two years of age in Baghdad city Karkh region at PHCCs level. 

 

2. PATIENTS AND METHODS 

A descriptive, cross-sectional study with an analytic element. 

Collection of data was carried out during period from the beginning of March, till end of July 2020.  The 

study was conducted in fifteen urban PHCCs selected by a convenient sample technique from the total one 

hundred PHCCs in Al-Karkh Directorates of Health (DOH), these PHCCs are located in areas that differ in 

their socio-economic status and these centers include (Al-Yarmouk, Al-Mansour, Al-Iskan , Al- Washash, 

Al- Salam/Tobchi, Al- Dakhiliya, Al- Salhiya, Al- Adel, Al- Jamea, Al-Khadhraa, Al- Ameriya, Al- Amel, 

Al- Bayaa, Al- Ilaam, Al- Saydiya) in Baghdad City. The study protocol was reviewed; approval and 

official permission were obtained from Iraqi Board for Medical Specialization to conduct the study. Before 

data collection, verbal consent was obtained from mothers. A sample of children attending health facility 

for immunization was used to collect data. 

 

Mothers/caregivers with children aged less than two years who attend the center for (vaccination) at the 

visited date and time were interviewed. Every immunization card was observed carefully by the researcher. 

The vaccination dates, number of doses, and dates of visits to the health facility for the kid were taken from 

the child's regular immunization card, which was required for inclusion. 

 

The mothers/caregivers were recruited to participate in the study depending on certain inclusion and 

exclusion criteria. After describing the study's goals and objectives to participants before to participation, an 

ethical consideration was acquired. Participants were free to withdraw at any time. 

 

3. Methodology 

The information was obtained from the participated mothers/caregivers through direct interview by 

researcher herself using a special questionnaire to avoid misinterpretation and to ensure clarity on all issues.  

 

Tools of the study: A structured questionnaire form which was constructed by researcher & revised by the 

supervisor and based on information obtained from previous related studies [9- 12]. The questionnaire form 

was constructed to collect information about several aspects: 

 

The first aspect: 

consist of three Domains 

Domain -A- include the relation of the caregiver to the child, presence of mother and father and the cause of 

their absence if exist. 

Domain -B- include the residence; near the PHCC or not, time needed to reach the health facility, type of 

family; nuclear, extended 

Domain -C- include Information about parents; age group, education, employment status: 

• Mother: current age group by years (less than 20, 20-29, 30- 39, more than 40), educational level 

(illiterate, primary, secondary, and high education), employment status (housewife, student and 

governmental employee). 

• Father: current age group by years (less than 20, 20-29, 30-39, 40-49 yrs, more than 50), 

educational level (illiterate, primary, secondary, and high education), employment status (unemployed, 

student, governmental employee, and nongovernmental employee). 

 

The second aspect: consist of four Domains 
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Domain -A- child`s demographic variables; age group by months (below 6, 6-12, 12-below 24), gender 

(male, female). 

Domain -B- the current and previous vaccines according to the immunization card in time or not; delayed, 

period of delay and reasons of delay. 

Domain -C- possible reasons of incomplete vaccination, categorized as follow: Family related, PHCC 

related, accessibility related, and any other possible reason. 

Each health facility was visited once or twice per week, in the working time hours (9am-1pm). In each visit 

(15-20) children were seen, (mean= 18) children.  Each interview lasts about (10 to 15) minutes. 

 

Pilot study: A pilot study was carried out on 25 children who attended Al-Yarmouk PHCC for 

immunization, (these children were not included in the study group). 

The purposes of the pilot study were: to have an idea about time needed for the interview, to find if there is 

any difficult or unclear question, and to figure out any difficulty or obstacles facing the researcher.    

 

Statistical analysis: Each child is granted a unique serial number. The data were analyzed using SPSS 

version 20. - Frequency and percentage tables for categorical data. The Chi-square statistic was employed to 

determine the relationship between category data. - Multivariate adjusted odds ratios for risk variables were 

calculated using binomial logistic regression. A significance threshold of less than 0.05 was utilized. 

 

Operational definitions 

Missed opportunities for vaccination: The child did reach a health facility, but did not receive the 

vaccination for which he/she was eligible [12]. 

Nuclear family: Family consists of the father, mother and their own children [9]. 

Extended family: Family includes the father, mother, children and other family relative [9]. 

Father not exists: The father did not present with the family; either due to (divorce, death or travelling). 

 

4. RESULTS 

The total number of the studied children were 820; of these 400 (48.8%) were males, and 420 (51.2%) were 

females, the male to female ratio was 0.95:1 and the mean age (±SD) was 9 (±5) months, (range 1-24 

months). 

 

It was found that 637 (77.7%) of the children were completely vaccinated, and 183(22.3%) were 

incompletely vaccinated, as shown in figure [1]. 
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Figure 1: Distribution of the study group according to vaccination status 

 

Distribution of children according to vaccination status, age and gender is demonstrated in table [1]. The 

result of this study shows that the proportion of incomplete vaccination significantly increase with age, 

reaching the maximum at age group 12-24 months (43.7%) (P=<0.001). The proportion of incomplete 

vaccination was significantly higher among males (55.7%) than female (44.3%), (P=0.033) 

 

Table 1: Distribution of study group, according to vaccination status with age and gender 

 

Variable

s 

Vaccination status   

2 

 

P value Completely 

vaccinated 

Incompletely 

vaccinated 

Total 

N= 

637 

(%) N= 

183 

(%) N= 

820 

(%) 

Age category by months 

1 -  6 286 (44.9) 39 (21.3) 325 (39.7)  

64.74 

 

<0.001

* 
7  -  12 243 (38.1) 64 (35) 307 (37.4) 

13 – 24 108 (17) 80 (43.7) 188 (22.9) 

Gender 

Male 298 (46.8) 102 (55.7) 400 (48.8) 4.56 0.033* 

Female 339 (53.2) 81 (44.3) 420 (51.2) 

*Significant at 0.05 levels 
 

97% of the interviewees were mothers, while the rest of them were relatives (father or grandmother), the 

absence of the mother from the vaccination cession was mainly due to busy or sick mother, there were a 

significant statistical association between presence of the mother in the interview and vaccination status 

(P=0.014).[Table2] 

 

Concerning mother`s education, the study found a significant statistical associations between vaccination 

status and mother`s education  (P=<0.001), the proportion of incompletely vaccinated children were high 

among children of the highly educated mothers (47%), Similarly regarding mother`s employment status, the 

study found a significant statistical association between vaccination status and mother`s employment status 

(P=<0.001), the proportion of incompletely vaccinated children were highest among children of working 

mothers (governmental employee) (51.4%). [Table 2] 

Completely 

vaccinated

77.7%

Incompletely 

vaccinated

22.3%
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Table 2: Distribution of study group, according to vaccination status with certain maternal characteristics 

 

Variables 

Vaccination status  

Total 

 

2 

 

P value Completely 

Vaccinated 

Incompletely 

vaccinated 

N= 

673 

(%) N=183 (%) N= 

820 

(%) 

Age of the mother by years 

Less than 

20 

104 (16.3) 35 (19.1) 139 (17) 5.81 0.121 

20 – 29 320 (50.2) 100 (54.6) 420 (51.2) 

30 – 39 187 (29.4) 46 (25.1) 233 (28.4) 

40 or more 26 (4.1) 2 (1.1) 28 (3.4) 

Education of the mother 

Illiterate 6 (0.9) 4 (2.2) 10 (1.2) 18.7 <0.001

* Primary 229 (35.9) 46 (25.1) 275 (33.5) 

Secondary 203 (31.9) 47 (25.7) 250 (30.5) 

University 

or higher 

199 (31.2) 86 (47) 285 (34.8) 

Employment status of the mother 

Housewife 358 (56.2) 73 (16.9) 431 (52.6) 23.4 <0.001

* Student 76 (12.8) 16 (17.4) 92 (11.2) 

Employed 203 (31.9) 94 (31.6) 297 (36.2) 

Interview carried out with 

Mother 626 (98.3) 174 (95.1) 800 (97.2) 6.8 0.014* 

Others 11 (1.7) 9 (4.9) 20 (2.4) 

Current marital status of the mother (the presence of father with family) 

Married 586 (79.2) 154 (84.2) 740 (90.2) 9.93 0.002* 

Others** 51 (63.8) 29 (15.8) 80 (9.8) 

*Significant at 0.05 levels, **Divorced, widowed or travelled husband 

 

Concerning the current marital status of the incompletely vaccinated children, the study revealed a 

significant statistical association between vaccination status and marital status (the presence of the father 

with his family) (P=0.002). Among the incompletely vaccinated children, (15.8%) of the fathers were 

currently not present with their family; due to (divorce, death or travelling), as it shown in [figure 2]. 
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Figure 2: Distribution of mothers of incompletely vaccinated children in respect of marital status 

 

Regarding paternal characteristics, the study found an statistical association between vaccination status with 

father`s education, the highest proportion of incomplete vaccination was among children of highly educated 

fathers (58%) (P=0.042). There were no statistical associations between vaccination status of the studied 

children with paternal age and employment status of the fathers. [Table 3]  

 

Table 3: Distribution of study group, according to vaccination status with certain paternal characteristics 

Variables Vaccination status Total 2 P value 

Completely 

vaccinated 

Incompletely 

vaccinated 

N= 

637 

(%) N= 

183 

(%) N= 

820 

(%) 

Age of the father 

Less than 20 4 (0.6) 1 (0.5) 5 (0.6) 1.17 0.076 

20 – 29 341 (53.5) 101 (55.2) 442 (53.9) 

30 – 39 247 (38.8) 67 (36.6) 314 (38.3) 

40 or more 45 (7.1) 9 (4.9) 9 (6.6) 

Education of the father 

Illiterate 41 (6.4) 5 (2.7) 46 (46) 8.2 0.042* 

 

 

 

Primary 97 (15.2) 26 (14.2) 123 (15) 

Secondary 111 (17.4) 46 (25.1) 157 (19.1) 

University or 

higher 

388 (61) 106 (58) 494 (60.2) 

Employment status of the father  

Unemployed 53 (8.3) 7 (3.8) 60 (7.3) 5.33 0.149 

Student 34 (5.3) 7 (3.8) 41 (5) 

Governmental 

Employee 

280 (44) 89 (48.6) 369 (45) 

Nongovernme

ntal employee 

270 (42.4) 80 (43.7) 350 (42.7) 

*Significant at 0.05 levels 
 

Regarding family housing characteristics, there were a significant statistical association between 

vaccination status with type of family (P=0.008), the highest proportion of incomplete vaccination were 
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seen among children live in extended families (75.6%). Also there were significant statistical association 

between vaccination status and the number of family members, the highest proportion of incomplete 

vaccination was seen in children live in families of 6-10 members (81%). [Table4]. About (48%) of 

incompletely vaccinated children live far from the health facility. [Table 4] 

 

Table 4: Distribution of study group, according to vaccination status and family housing characteristics 

Variables Vaccination status Total 2 P 

value Completely 

vaccinated 

Incompletely 

vaccinated 

 

N=637 (%) N=183 (%) N=820 (%) 

Type of family 

Nuclear 249 (39.1) 52 (28.4) 301 (36.7) 6.97 0.008* 

Extended 388 (60.9) 131 (75.6) 519 (63.3) 
Type of residence 

House 478 (75) 150 (81.9) 628 (76.6) 3.84 0.147 

Pavilion 123 (19.3) 25 (13.7) 148 (18) 
Apartment 36 (5.7) 8 (4.4) 44 (5.4) 

Home owners 

Owned 431 (67.7) 119 (65) 550 (67.1) 0.45 0.504 

Rented 206 (32.3) 64 (35) 270 (32.9) 

Rooms number 

1 53 (8.3) 9 (4.9) 62 (7.6) 3.78 0.287 

2 213 (33.4) 55 (30.1) 268 (32.7) 

3 276 (43.3) 89 (48.6) 365 (44.5) 

4 or more 95 (14.9) 30 (16.4) 125 (15.2) 

Family members 

3 14 (1.3) 9 (4.9) 23 (2.8) 20.5 <0.001

* 

 
4 – 5 97 (15.2) 45 (24.6) 142 (17.3) 

6 – 10 259 (40.7) 81 (44.3) 340 (41.5) 
More than 10 267 (41.9) 48 (26.2) 125 (38.4) 

Crowding index 

3 or less 456 (71.6) 116 (63.4) 572 (69.8) 4.53 0.033* 

More than 3 181 (28.4) 67 (36.6) 248 (30.2) 

PHCC is near 

Yes 546 )85.7) 135 (73.8) 681 (83) 14.41 <0.001

* No 91 (14.3) 48 (26.2) 139 (17) 

*Significant at 0.05 levels 
 

Concerning the vaccination history of the incomplete vaccinated children, (91.1%) of these children have a 

delay in the current vaccination session, (38.8%) had a history of previous delayed vaccination(s) too. 

(62%) of the incompletely vaccinated children have only one vaccination session delayed, while (11.3%) 

have a delay in four or more vaccination sessions. [Table 5]. 

 

Table 5: Distribution of study group, according to the vaccination history of the incompletely vaccinated 

children 

Variables Incomplete vaccination status 

N= 183 (%) 
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Current delay 

Yes 168 (91.1) 

No 15 (8.9) 

Previous delay 

No 112 (61.2) 

Yes 71 (38.8) 

Previous Delayed vaccines N = 71 

Previous delay times Number (%) 

1 44 (62) 

                    2 10 (14.1) 

                    3 9 (12.6) 

4 or more 8 (11.3) 
 

Table [6] demonstrates the type of missed vaccine, it had been found that (30.1%) of incompletely 

vaccinated children were missing the 9-month vaccine (measles), (29.5%) was missing the 6-month 

vaccines (TOPV3, pentavalent2, Rota3), while only (11%) were missing the 1st week vaccines (BCG, 

TOPV0, HBV1). 

 

Table 6: Distribution of incompletely vaccinated children, according to the type of missed vaccines 

 

Type of delayed vaccines 

Incompletely 

vaccinated children 

N = 183 (%) 

1. 1st week vaccines     (BCG, TOPV0, HBV1) 20 (11) 

2. 2nd month vaccines  ( TOPV1, Pentavalent1,Rota1) 27 (14.8) 

3. 4th month vaccines   (TOPV2, Tetravalent1,Rota2) 42 (23) 

4. 6th month vaccines  ( TOPV3, Pentavalent2, Rota3) 54 (29.5) 

5. 9th  month vaccine     (Measles) 55 (30.1) 

6. 15th month vaccine   (MMR) 50 (27.3) 

7. 18th month vaccines (TOPV*, Tetravalent*) booster 38 (20.8) 

 286*  

* children might miss more than one vaccine 
 

The reasons for incomplete vaccination is demonstrated in table [7], it has been found that out of 183 

incompletely vaccinated children, (96.2%) of the reasons were related to family, only (7.7%) were related to 

PHCCs (missed opportunity). About (7%) of the children have both family and PHCC related reasons. 

 

Regarding family related reasons, (44.3%) of children were incompletely vaccinated because the family 

were busy at time of vaccination, (24%) because of internal displacement (change the place of residence), 

while (11.5%) due to external displacement (father or the whole family travelled outside Iraq), (19.1%) 

were because of family engagement (sickness, separation, or death), and (13.7%) due to a child illness 

(family decision to post pone the date of vaccination). 

 

Regarding missed opportunities for vaccination, (15.8%) of the children miss the opportunity to get 

vaccination in the health facility, either because of illness (4.9%) or because the vaccine was not available 

at the vaccination session appointment (10.9%). All children attend the health facility for vaccination were 

seen by doctors, if the child was ill then the vaccine session will be postponed until he/she gets well. 
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Multiple reasons were mentioned in some instances, there is substantial overlap, and the cumulative amount 

exceeds the entire number of cases (or >100 in the case of %). 

 

Table 7: Distribution of incompletely vaccinated children, according to reasons of incomplete vaccination 

status 

Reasons of incomplete vaccination Incomplete vaccination status 

N = 183 (%) 

A. Family related 

Yes 176 (96.2) 

No 7 (3.8) 

Family related reasons 

            Busy family 81 (44.3) 

      Internal displacement 44 (24) 

Family engagements 35 (19.1) 

Child illness 25 (13.7) 

External displacement 21 (11.5) 

Vaccine adverse reaction 5 (2.7) 

 211*  

B. PHCC related  (missed opportunity) 

Yes 29 (15.8) 

No 154 (84.2) 

PHCC related reasons 

Vaccine not available 9 (4.9) 

Child sickness 20 (10.9) 

 29*  

* Children may have more than one reason  
 

Table [8] shows the factors associated with incomplete vaccination where the adjusted odds of incomplete 

vaccination was shown to increase significantly with increasing age, as those aged (7-12 months) and (13-

24) have 1.3 times (AOR=1.31, P=0.011), and 2.9 times (AOR=2.93, P=0.001) more chance to incomplete 

their vaccination as compared with those aged less than 6 months respectively.  

 

Male gender has 1.3 times (AOR=1.26, P=0.047) more chance to incomplete their vaccination as compared 

to female gender. Children of governmental employed mothers have 2.3 times (AOR=2.31, P=<0.001) more 

chance to incomplete their vaccination than children of nonworking mothers. Children of Mothers who miss 

the vaccination session have 3.2 times (AOR=3.21, P=0.001) more chance to incomplete their vaccination 

than children came with their mothers. 

 

Children from extended families have 1.5 times (AOR=1.53, P=0.009) more chance to incomplete their 

vaccination than children from nuclear families. Children who lives far from PHCCs have two times 

(AOR=2.01, P=0.001) more chance to incomplete their vaccination than children who lives near PHCCs 

children who live in a high crowded family have 2.03 times (AOR=2.42, P=0.037) more chance incomplete 

their vaccination than children who live in low crowded family. 

 

Table 8: Logistic regressions, factors leading to incomplete vaccination. 

Variables OR 95% CI p-value OR* 95% CI p-value 

  Age groups 
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1 - 6 months 1 
  

1 
  

7 - 12 months 1.74 1.20 to 2.51 0.003* 1.31 1.09 to 1.87 0.011* 

13 - 24 months 3.55 2.53 to 4.97 <0.001* 2.93 2.08 to 3.67 0.001* 

Male 1.32 1.02 to 1.71 0.034* 1.26 1.01 to 1.53 0.047* 

  Maternal education 

Illiterate 1 
  

1 
  

Primary 0.42 0.19 to 0.93 0.034* 0.49 0.21 to 1.02 0.093 

Secondary 0.47 0.21 to 1.05 0.065 0.59 0.33 to 1.16 0.119 

≥ University 0.76 0.35 to 1.66 0.491 0.83 0.49 to 1.78 0.673 

  Maternal occupation 

Housewife 1   1   

Student 2.27 1.60 to 3.23 <0.001* 2.31 1.67 to 3.32 <0.001* 

Employed 1.03 0.57 to 1.87 0.916 1.05 0.60 to 1.91 0.909 

Mother not 
interviewed 

2.02 1.25 to 3.42 0.005* 3.21 1.41 to 4.02 0.001* 

Father not with 
family 

1.8 1.1 to 2.93 0.02* 1.49 0.91 to 2.52 0.093 

  Paternal education 

Illiterate 1 
  

1 
  

Primary 1.95 0.79 to 4.76 0.145 1.78 0.63 to 3.99 0.217 

Secondary 2.7 1.14 to 6.39 0.024* 2.38 1.10 to 5.91 0.031* 

≥ University 1.97 0.85 to 4.59 0.115 1.82 0.69 to 3.82 0.186 

Extended family 1.46 1.10 to 1.95 0.01* 1.53 1.17 to 2.05 0.009* 

Far PHCC 2.13 1.43 to 3.17 <0.001* 2.03 1.36 to 2.95 0.001* 

OR= odds ratio, OR ª= Adjusted odds ratio, CI= confidence interval, * significant at 0.05 level 

 

5. Discussion 

In Iraq the Expanded Program on Immunization (EPI) was initiated in 1985, and by 1987 immunization 

coverage had reached 94%. But the coverage had significantly declined in the past few years [13]. 

 

Immunization coverage: There is no completely non vaccinated children observed in this study, other 

researchers in Iraq reported percentages of children who were not immunized at all, (17.5%) [10], (0.5%) 

[9] (6%) [14], this might be due to a difference in sampling technique and settings. Similar finding was 

reported by [15]. Much higher rates were reported by other researchers outside Iraq; Prakash in India 2006 

(35%) [16] and Nisar in Pakistan 2007 (30%) [17], this diversity could be due to the difference in the study 

settings, and the fact that this study was conducted in Baghdad city, were the chance is highest to achieve 

the best health services, while the above studies were carried out in poor urban area were the majority of the 

children came from families with poor socioeconomic status. 

 

In this study about (78%) of the studied children were completely vaccinated, this figure is slightly higher 

than that reported by UNICEF-Iraq-Statistics 2015 (72%) [18], Primary Health Care Department 

(PHCD)/MOH 2014 (73%) [19], and by a researcher in Diyala province 2012 (70%) [14]. In comparison 

with other regional countries UNICEF statistical report in 2015 shows the following results: Saudi Arabia 

(96%), Turkey (97.6%), both Jordon and Iran (98%), and in Syria (58%) [18]. 
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Age: In the current study, the immunization coverage declined from (88%) for the first week vaccination 

(BCG, HBV1, OPV0) to (70%) for the six months vaccination (OPV3, Pentavalent2, Rota3). These findings 

coincide with the result of other researchers in Iraq and elsewhere [7], [9], [11], [12]. 

 

Gender: Gender is a significant factor affecting the vaccination status in this study; female found to be more 

completely vaccinated than male, this coincide with a study in Baghdad 2008 [9]. Other workers found that 

there was no evidence to support that gender had any impact on vaccine uptake [7], [15], [20]. 

 

Education of the mother and father: educational status found to have a significant statistical association with 

the vaccination status of their children; the higher the education the lesser the completeness of vaccination, 

this coincides with a study in the United States 2004 [21]. Many other studies disagree with our finding, and 

found the majority of the incompletely vaccinated children were among low educational parents [9- 11], 

[14], [16]. This diversity might be referred to that the majority of the university plus educated parent were 

governmental employee, or probably because these parents are more aware to the potential vaccine safety 

issues. 

 

Employment status of the mother:  Mother`s employment status found to play a role in vaccination status in 

this study, this coincide with Bbaale finding in Uganda 2013 [7], but Bofarraj in Libya 2008 disagree, and 

found that maternal employment status has no relation with the immunization status [15]. Most of the 

comparable studies did not address the employment status of the mother as an important factor in the child`s 

vaccination status, this could be due to that most of these studies were carried out in a developing countries 

where the majority of the mothers were housewives. 

 

Presence of the mother in the interview session: It has been found that there is a significant statistical 

association between immunization status and the presence of the mother in the vaccination session, this 

coincides with many other studies [12], [16], [17], [21]. 

 

Presence of the father with the family: The present study reveals a significant statistical association between 

immunization status and the presence of the father with the family, same finding was reported by other 

researchers [7], [16]. 

 

Distance between health center and the place of residence:  In this study, it has been found that there was an 

inverse relationship between distance from health center and the beneficiary`s house with the vaccination 

status, many other studies were in line with this finding [7], [11], [12], [16], [17]. 

 

Type of the family and the number of family members: In the present study, there were a significant 

statistical association between family type, and number of family members with the vaccination status; 

extended families with 6-10 members tend to have an inverse relation to the vaccination status; this 

coincides with many other studies [7], [8], [10], [11], [16], [21]. 

 

Reasons of incomplete vaccination: Regarding reasons of incomplete vaccination, this study revealed that 

social engagements and busy family were responsible for (63.4%) of these causes; when mother/household 

is experiencing a social event such as death or illness, participating in an immunization exercise became a 

matter of lesser priority. 

 

The second reason was changing the place of residence, which represents about (35.5%) of the causes; 

people move within the country (internal displacement 24%), and into neighboring countries (external 
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displacement 11.4%), this migration associated with low vaccine uptake which could be due to the weak 

social integration of migrating populations. 

 

The third reason of incomplete vaccination was child illness (24.6%); of these (71.4%) was due to a family 

decision, the rest (28.6%) because of medical advice at the health facility on the day of immunization 

appointment, which is considered as one of the reasons of missed opportunity for vaccination. The second 

reason of missed opportunity for vaccination, was the unavailability of the vaccine at the appointment of 

vaccination which represents only about (5%) of all the reasons. In some cases, more than one reason was 

cited, a considerable overlapping and the total sum is more than the total number of cases 

 

In comparison with other researcher in Iraq, a hospital based study carried out in Baghdad city at 2006 

found that the risk factors for delay vaccination were: large family size (30.5%), low parental education 

(27.5%), terroristic explosion (7%), displaced families (5%), and minor rates due to vaccine contaminated 

rumors (3.5%) and one parent family (1.5%) [10]. The other study was PHCCs based also carried out in 

Baghdad city at 2008 found that the reasons of incomplete vaccination were: problem of security (29.2%), 

interior immigration (31.1%), exterior immigration (15.1%), parents think that vaccines are harmful 

(13.2%), or think that vaccine do nothing to their children (1.9), and (6.6%0 due to problem of 

transportation [9]. 

 

In Nigeria, a study was carried out on rural Nigerian children at 2008 revealed that the reasons were: 

concern about the vaccine safety (38.8%), long distance walking (17.5%), long waiting time (15.2%), lack 

of money (10.6%), absence of personnel (5.4%), child sickness (3.6%), lack of vaccine (3.5%), and about 

(5%) of other minor reasons [11]. 

 

In India a study carried out in urban slums of Agra district at 2006 to demonstrate the bio-social factors 

associated with routine immunization coverage shows that (98.6%) of the incompletely immunized children 

lived in slums not covered by the Integrated Child Development services (ICDS) scheme, (81%) from a 

large size family, (60.5%) delivered in governmental hospitals, (71.4%) had an illiterate mothers, and (30%) 

of them lives  (more than one kilometer)  far from the nearest health facility [16]. 

 

The above-mentioned diversity between the current study and the comparable studies could be due to the 

difference in the sample setting and the difference in the socioeconomic and security levels of where these 

studies had been performed. 

 

6. CONCLUSIONS 

• One in every four children aged less than two years was found to be incompletely vaccinated. 

• Male children have higher proportion of incomplete vaccination than females. 

• Mother and father educational level affect the vaccination status of their children. 

• More than two thirds of the incompletely vaccinated children live in extended families. 

• More than one third of the incompletely vaccinated children have history of multiple delayed 

vaccination times. 

•  The main reasons of incomplete immunization were due to social engagements and busy family, 

displacement (internal or external) and child illness, family decides to postpone the vaccination with any 

simple illness. 

• Missed opportunity for vaccination correspond one sixth of the reason, sick child and unavailable 

vaccines were the main reasons. 
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7. RECOMMENDATIONS 

• Extra efforts are required to improve the immunization coverage in Iraq, these efforts are needed to 

raise the knowledge and participation among the community by encouraging the families to immunize their 

children through mass media, appropriate educational information given by well qualified health personnel. 

• Missed opportunities for vaccination need to be more concerned in order to increases the utilization 

of the service in children that reach the health facility. 

• Arrangement of afternoon hours for vaccination to give the employed mothers a better chance to 

vaccinate their children. 
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