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Abstract

Background: Compliance with age-appropriate receipt of immunization is critical for providing maximum 
effectiveness against the vaccine-preventable diseases. The Advisory Committee on Immunization Practices 
recommends specific ages and intervals for vaccines to be administered to maximize their effectiveness. Till 
now in Misan (South East of Iraq); a considerable proportion of morbidity and mortality was detected in 
children under the age of 5 years due to vaccine-preventable diseases.

Objectives:

zz To determine the rate of adherence to the immunization schedule in the first year of life in order to generate 
a baseline data that can be used to improve the vaccination uptake in Misan, thus, saving more lives.

zz To determine the causes and risk factors influencing the pattern of immunization adherence.

Patients and Method: A cross-sectional study was conducted in Misan Hospital for Child and Maternity. 
By a random selection, the study enrolled 250 mothers having infants aged 1-2 years attending the hospital 
as out-patient visitors. Through an interview with the mother, the required data were collected.

Results: Among 250 infants; 22.8% with complete adherence to the national immunization schedule during 
the first year of life, 68% with partial adherence, and 9.2 % with no adherence. Statistically, immunization 
adherence was significantly associated with mother’s education, residence, and place of delivery.

Conclusion: Adherence to the national immunization schedule in the first year of the life in Misan province 
was low and not the promising rate. Efforts toward the primary health care centers to raise the awareness 
and education about immunizations are still required to further reduce the vaccine-preventable morbidity 
and mortality in children.
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Introduction

Childhood immunization is one of the most important 
public health strategies in the control and prevention of 
infectious diseases (1,2). In spite of these facts, some parents 
may delay vaccinating their children or may follow an 
alternative immunization schedule or may even reject the 
administration of some vaccines because of some beliefs 
or medical, religious, or socioeconomic causes (2, 3, 4).

However, this attitude will make their children 
at more risk to have communicable diseases and will 
increase the chance of having outbreak via the loss of 
the herd immunity with the reemergence of the vaccine-
preventable diseases (5, 6).

Furthermore, the World Health Organization has 
reported that about ten millions of children under the 
age of five years are still dying every year in the world 
and more specifically in developing countries. The 
communicable diseases are still representing 7 out of 10 
major causes of death in children, and reach about 60% 
of all child deaths (7, 8, 9).

Annually, the Advisory Committee on 
Immunization Practices recommends specific ages and 
intervals for vaccines to be administered to maximize 
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their effectiveness. Therefore, compliance with age-
appropriate receipt of immunization is critical for 
providing maximum effectiveness against the vaccine-
preventable diseases (10).

Iraq is one of the Middle East countries of over 30 
million populations who have faced a lot of challenges till 
now. Misan province is located in the South East region 
of Iraq with about 1.1 million individuals according to 
the annual report at 2017 (11).

In spite of the limited data, it was reported that the 
major causes of death in Iraq at 2009 were respiratory 
tract infection followed by diarrhea forming 34.0% 
and 24.4% respectively from the total mortality rate in 
children under the age of 5 years (12).

It is of note that in Iraq, 2011; the rate of immunization 
uptake in infants (less than 1year) was 78% only (13). 
Currently, in Misan at 2017, the total hospitalization due 
to gastroenteritis in children younger than 5 years was 
approximately 21.5% from the total inpatient admission 
whereas the total mortality rate in children under the age 
of 5 years was 17/1000 live birth (11).

For these reasons, this study had arisen to estimate 
the rate of immunization adherence in infancy in order to 
establish an approach to improve the vaccine compliance 
in Misan, hence, more vaccination uptake, less risk of 
vaccine-preventable diseases, and saving more lives.

Patients and Method

A cross-sectional study was conducted in Misan 
Hospital for Child and Maternity during a period of 3 
months from September 2018 to December 2018.

By a random selection, the study enrolled 250 
mothers having infants aged 1-2 years attending the 
hospital as out-patient visitors. Through an interview 
with the mother, the required data were collected; infant’s 
age, gender, place of delivery, residence, education level 
of the mother, and the causes beyond the partial or non-
adherence to the immunization schedule.

Depending on the immunization card or based 
on mother recollection if no immunization card was 
available, the infants were classified into 3 groups 
according to the adherence pattern;

	 1.	Infants who received all immunization doses 
of the first year of life according to the national 

immunization schedule timing were called infants 
with complete adherence, 

	 2.	Infants who received all vaccines of the first year 
during the first year of life but did not restrict to 
the schedule timing and vaccines administration 
were frequently delayed were called infants with 
partial adherence, 

	 3.	And finally, infants with non-adherence who were 
unable to receive all the due vaccines for the first 
year of life before the first birthday.

The new National Iraqi Immunization program 
was applied in our country from November 2015 up to 
date (14). These vaccines are free of charge and usually 
provided in the Primary Health Care Centers only.

The study protocol was approved by ethical 
committee of the Ministry of Higher Education, College 
of Medicine in Misan, Misan directorate of health 
and Misan Hospital for Child and Maternity to carry 
out this study. The data analysis was done by SPSS 
software version 21.0, and then it was formulated as 
tables and figures. Also, the Chi-square test was applied 
to determine the association between the different 
variables. Statistical significance was detected whenever 
p-value is equal or less than 0.05.

Results

Among 250 infants; the majority (68%) had a partial 
pattern of immunization adherence whereas infants with 
complete adherence were forming 22.8% as shown in 
figure 1.

Regarding the causes that affect the immunization 
adherence; it was found that more than half (52.8%) of 
infants had an acute illness during the time of vaccine 
and more than a quarter were of a busy family.

Other causes were being lived away from the primary 
health care center, had a chronic illness, and parental 
belief forming 12.4%, 4.1%, and 3.2% respectively as 
shown in table 1.

Statistically, there was a significant association 
between the pattern of immunization adherence and 
residence, place of delivery, and mother’s education in 
which p-values were 0.008, 0.013, and 0.04 respectively 
as shown in table 2.
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Figure 1: Patterns of immunization adherence in the first year of life

Table 1: Causes of non-adherence to the immunization schedule for the first year of life

Causes Number (%)
Ill infant during the time of vaccine 102 (52.8%)

Busy family 53 (27.5%)
Living away from the primary health care center 24 (12.4%)

Infant with chronic illness 8 (4.1%)
Parental belief 6 (3.2%)

Total 193 (100%)

Table 2: Relationship between the immunization adherence and risk factors

Risk factors
Immunization adherence Total

No. (%) P. value
Complete adherence Partial adherence No adherence

Gender:
Male 36 (26.7%) 88 (65.2%) 11 (8.1%) 135 (100%)

0.26
Female 21 (18.3%) 82 (71.3%) 12 (10.4%) 115 (100%)

Residence:
Urban 20 (18.0%) 86 (77.5%) 5 (4.5%) 111 (100%)

0.008
Rural 37 (26.6%) 84 (60.4%) 18 (13.0%) 139 (100%)

Place of delivery:
Hospital 48 (22.0%) 154 (70.6%) 16 (7.4%) 218 (100%)

0.013
Home 9 (28.1%) 16 (50.0%) 7 (21.9%) 32 (100%)

Education level:
Illiterate 22 (20.4%) 72 (66.6%) 14 (13.0%) 108 (100%)

0.04
Primary 18 (20.9%) 65 (75.6%) 3 (3.5%) 86 (100%)

Secondary 10 (25.0%) 24 (60.0%) 6 (15.0%) 40 (100%)
College 7 (43.7%) 9 (56.3%) 0 (0.0%) 16 (100%)

Discussion

Immunization is considered one of the most cost-
effective public health efforts in reducing mortality 

in children under the age of 5 years (9). The measles 
vaccination alone prevented 15.6 million deaths in 
children between 2000 and 2015 globally (15) indicating 
that the compliance to the recommended immunization 
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program is a challenge for the health care system to 
achieve Millennium Development Goal 4 (7, 9, 15).

The current study revealed that the rate of infants 
with complete adherence to the national immunization 
program was low and not reaching even one-quarter 
from the total (22.8% only). In comparison with United 
States (US) in 2016; it is lower than US rates (26%) (16).

On the other hand, vaccines administration were 
frequently delayed in infants with partial adherence 
to the national immunization program and those were 
forming the vast majority of the cases reaching 68% 
whereas the rate of no-adherence was not low forming 
about 9.2%. Approximately, the same was seen in US 
in whom the vast majority (74%) was frequently not 
restricted to the schedule timing (16). 

Consequently, the delayed vaccination would 
abate the effectiveness of immunization (10), affect the 
development of herd immunity, and lead to disease 
transmission (5) .

The present study showed that most common cause 
of non-adherence to the national immunization program 
was ill infant during the time of vaccine, thus, parents 
would decide to postpone the due vaccine according to 
their poor knowledge and these findings were consistent 
with Turkey (Istanbul) (17). So failure to administer 
vaccines for infants with minor illness will impede the 
vaccination effectiveness (10).

Lack of parental education was the second main 
barrier to the immunization as concluded by Bahari 
et al in Mosul (North Iraq) (18) and this was consistent 
with the results of the current study in which there was 
a significant relationship between the education and the 
adherence to the immunization program.

Moreover, the rate of being fully vaccinated infants 
is approximately nine times more in educated mothers 
than non- educated mothers as concluded by Torun et al 
study in Istanbul (17). 

The second cause affecting the parental adherence 
to the immunization was the busy family (27.5%) and 
this agreed with Sporton et al study (19). This can be 
attributed to the importance of parental education about 
the importance and effectiveness of vaccines against 
communicable diseases. 

Living away from the primary health care center was 
the third cause affecting the immunization adherence as 

agreed by 12.4% of the total sample. This obstacle was 
also seen at a higher rate (43.6%) in Istanbul in those 
with poor knowledge about vaccinations and living in 
the villages (17).

In Turkey, Topuzoglu et al concluded that the ability 
to reach the primary healthcare center is one of the 
important factors that should be taken in consideration 
when planning the immunization program in the 
developing countries (20).

In Misan, there was a misunderstanding by mothers 
that any infant with chronic illness should not receive 
any vaccine as seen in 4.1%. Additionally, to date, there 
was 3.2% not adhering to the national program because 
of their belief that there is no benefit from the vaccine 
and this was in accordance with Greek study in which 
there was less than 5% of parents omit or postpone 
immunization secondary to their beliefs (21). Again this 
affected by the educational level of the parent and would 
need more communication efforts with the immunization 
provider to clarify the precaution and contraindication 
of the vaccines and highlight the important value of 
immunization adherence (22). 

Regarding the place of delivery; the current study 
showed that there was a significant association between 
immunization adherence and the place of delivery. There 
was more chance to have good compliance with infants 
who delivered in hospital and this can be explained by the 
policy of a routine initiation of immunization by giving 
hepatitis B vaccine to all delivered newborns in the Iraqi 
governmental hospitals. This significant association was 
compatible with Mosul study which reported that infants 
who delivered in the general hospitals were 12.9 times 
more possible to have complete immunizations than 
infants born at homes (23). Also, it is agreed with Istanbul 
(17) which revealed that the delivered infant at home 
would be at a double risk to have delayed vaccination 
than the delivered infant in the hospital.

Moreover, Hospitalization could be used as an 
opportunity to provide the recommended immunizations 
and efforts should be considered to administer vaccines 
during admission or at discharge (24). 

In studying the different associated risk factors; the 
present study reported no significant association between 
the immunization adherence and gender which was 
incompatible with Istanbul and Ghana which showed that 
the gender would affect the immunization uptake (17, 25).
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Misan is consisting of urban (74%) and rural groups 
(26%) (11). The present study revealed a significant 
relationship between the residence and the pattern of 
immunization adherence in which there were more 
infants with complete adherence in rural than urban 
areas and this was compatible with Turkey (20).

Lately, the incidence and the associated risks of 
communicable diseases have been significantly declined 
in the Western countries due to the immunization 
strategies that focused on infants and children (2 ).

Different studies emphasize the important role 
of education about immunization in achieving more 
parental compliance with immunization schedule, thus, 
increasing the immunization rate of their children as 
demonstrated by different studies in Iraq (18), Istanbul (17), 
Greece (21), and Ghana (25). 

In addition, educational and reminders interventions 
have a recognizable role in achieving appropriate 
immunization adherence, as well as, increasing 
immunization rates as shown in different studies (18, 26). 

Finally, the effective role of immunization in 
decreasing the morbidity and mortality in children and 
achieving Millennium Development Goal 4 cannot be 
launched without parental compliance and appropriate 
adherence to the immunization schedule (4, 7, 9, 15). 

Conclusion

Adherence to the national immunization schedule in 
the first year of the life in Misan province was low and 
not the promising rate. Efforts toward the primary health 
care centers to raise the awareness and education about 
immunizations are still required to further reduce the 
vaccine-preventable morbidity and mortality in children.

Conflict of Interest: The authors have no conflict of 
interest with any organization

Source of Funding: Research is not funded.

References

	 1.	Campos-Outcalt D. Immunization update: 
what’s changed, what’s on the way. J Fam Pract. 
2015;64(3):177–80.

	 2.	Khabbaz RF, Moseley RR, Steiner RJ, Levitt AM, 
Bell BP. Challenges of infectious diseases in the 
USA. Lancet. 2014;384(9937):53–63.

	 3.	Sharts-Hopko NC. Issues in pediatric 
immunization. MCN Am J Matern Nurs. 
2009;34(2):80–8. 

	 4.	Oldfield BJ, Stewart RW. Common 
Misconceptions, Advancements, and Updates in 
Pediatric Vaccination Administration. South Med 
J. 2016;109(1):38–41. 

	 5.	Omer SB, Salmon DA, Orenstein WA, Dehart 
MP, Halsey N. Vaccine refusal, mandatory 
immunization, and the risks of vaccine-preventable 
diseases. N Engl J Med. 2009;360(19):1981–8. 

	 6.	Blumberg S, Enanoria WTA, Lloyd-Smith 
JO, Lietman TM, Porco TC. Identifying 
postelimination trends for the introduction and 
transmissibility of measles in the United States. 
Am J Epidemiol. 2014;179(11):1375–82. 

	 7.	World Health Organization (WHO). The world 
health report 2002: reducing risks, promoting 
healthy life. World Health Organization; 2002. 

	 8.	Black RE, Morris SS, Bryce J. Where and why 
are 10 million children dying every year? Lancet. 
2003;361(9376):2226–34. 

	 9.	World Health Organization (WHO). The world 
health report 2003: shaping the future. 2003. 
World Heal Organ Geneva. 2011;3–22. 

	 10.	Centers for Disease Control and Prevention 
(CDC). Recommended immunization schedules 
for persons aged 0 through 18 years—United 
States, 2012. MMWR. 2012; 61 (5): 1–4. 

	 11.	Ministry of Health and Environment, Iraq. Annual 
Statistical Report 2017, Directorate of Planning 
and Resource Development, Department of 
Information and Statistics, 2018.

	 12.	Awqati NA, Ali MM, Al-Ward NJ, Majeed 
FA, Salman K, Al-Alak M, et al. Causes and 
differentials of childhood mortality in Iraq. BMC 
Pediatr. 2009;9(1):40. 

	 13.	Ministry of Health, Iraq. Annual Statistical Report 
2011, Directorate of Planning and Resource 
Development, Department of Information and 
Statistics, 2012. 

	 14.	Iraqi Ministry of Health, Public Health Directorate. 
National Iraqi Immunization Schedule. Available 
at:www.phd.iq. 



     464      Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3

	 15.	Sachs JD, McArthur JW. The millennium project: 
a plan for meeting the millennium development 
goals. Lancet. 2005;365(9456):347–53.

	 16.	Kurosky SK, Davis KL, Krishnarajah G. 
Completion and compliance of childhood 
vaccinations in the United States. Vaccine. 
2016;34(3):387–94. 

	 17.	Torun SD, Bakırcı N. Vaccination coverage 
and reasons for non-vaccination in a district of 
Istanbul. BMC Public Health. 2006;6(1):125. 

	 18.	Bahari MB, Salih MRM, Basher AY. Iraqi parents 
’ views of barriers to childhood immunization. 
East Mediterr Heal J. 2013;19(3):295–7. 

	 19.	Sporton RK, Francis S. Choosing not to immunize : 
are parents making informed decisions ? Fam 
Pract. 2001;18(2):181–8. 

	 20.	Topuzoglu A, Ozaydin GAN, Cali S, Cebeci 
D, Kalaca S, Harmanci H. Assessment of 
sociodemographic factors and socio-economic 
status affecting the coverage of compulsory and 
private immunization services in Istanbul, Turkey. 
Public Health. 2005;119(10):862–9.

	 21.	Papaevangelou V, Koutsoumbari I, Vintila 
A, Klinaki E, Zellos A, Attilakos A, et al. 
Determinants of vaccination coverage and 

adherence to the Greek national immunization 
program among infants aged 2-24 months at the 
beginning of the economic crisis (2009-2011). 
BMC Public Health. 2014;14(1):1–9. 

	 22.	Kao CM, Schneyer RJ, Bocchini Jr JA. Child and 
adolescent immunizations: selected review of 
recent US recommendations and literature. Curr 
Opin Pediatr. 2014;26(3):383–95. 

	 23.	Al-Lela OQB, Baidi bahari M, Al-abbassi MG, 
Salih MRM, Basher AY. Influence of health 
providers on pediatrics’ immunization rate. J Trop 
Pediatr. 2012;58(6):441–5. 

	 24.	Kroger AT, Duchin J VM. General Best Practice 
Guidelines for Immunization. Best Practices 
Guidance of the Advisory Committee on 
Immunization Practices (ACIP). 2017;1–191.

	 25.	Baguune B, Ndago JA, Adokiya MN. 
Immunization dropout rate and data quality 
among children 12–23 months of age in Ghana. 
Arch Public Heal. 2017;75(1):18. 

	 26.	Harvey H, Reissland N, Mason J. Parental 
reminder, recall and educational interventions to 
improve early childhood immunisation uptake: 
a systematic review and meta-analysis. Vaccine. 
2015;33(25):2862–80.


