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Abstract— Aim: This study analysed the immunization 

coverage in east Ethiopia. Methods: A multiple database 

search of published studies from BioMed Central as search 

engine was found on immunization coverage for the routine 

Expanded Programme on Immunization (EPI). Following a 

staged exclusion process, studies that met the inclusion 

criteria were extracted for this meta-analysis.  

Results: Three studies done at Ethiopia were included in the 

review. The risk of prevalent unvaccinated children is less 

than 100%. 
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I. INTRODUCTION 

Before the modern era of childhood immunizations, parents 

would have been surprised at the thought that future 

generations would be able to protect their children from 

many of the most serious childhood infectious diseases (1). 

There are a lot of viruses feared as childhood diseases, 

claiming more than 10,000 lives a year during the 1920s. In 

the 1940s and 1950s, polio paralyzed and even killed 

thousands of children. At one point in time, the measles 

affected nearly a half-million children every year (1, 2, 3). 

In 1974, the World Health Organization (WHO) established 

the Expanded Program on Immunization (EPI) to ensure that 

all children have access to routinely recommended vaccines 

(4). The importance of EPI as an essential component of 

maternal and child health and primary health care was 

emphasized in WHO resolution number 31.53 adopted in 

May 1978 and in the Declaration of Alma Ata in September 

1978 (2). Since 2000, an estimated 15.6 million child deaths 

have been prevented through measles immunization (4, 5). 

In 2012, WHO and United Nations Children’s Fund 

(UNICEF) says that approximately 84% of children around 

the world were immunized against measles (3, 5).  

In Africa, the past ten years have shown steady 

progress for routine immunization, with DTP3 increasing 

from 55% in 2000 to 77% in 2010. (4) Currently, it is 

estimated that vaccines prevent two to three million deaths 

among the world’s children each y1ear.  With new vaccines 

against pneumonia and diarrheal disease now available and 

rapidly being introduced in many African countries, 

vaccines now have the potential to prevent 17% of 

childhood mortality (4, 5, 6). An estimated 19 million 

children went unvaccinated in 2010 and 1.5 children still die 

of vaccine-preventable diseases each year. No single 

strategy will address all the problems (5). 

II. METHODS 

BioMed Central was used as search engine. Key words 

entered as text words such as “Immunization, Nursing, 

Vaccine, Public Health Ethiopia” limited the search. Where 

studies selected focused on the Ethiopian setting, the 

selection became easier.  

The search terms are presented on table 1 guided 

by the Population, Intervention, and Outcome (PIO). 

Truncation (*) options and Boolean operators such as AND 

and OR were used to ensure that all possible endings were 

identified.    

Population Ethiopian 48069 

 AND  

 Children 55226 

 AND  

 5 years 92913 

 OR  

 12 months 89038 

Intervention Immuniz*tion 15,000 

 OR  

 Vaccination 20,000 

Outcome EPI 4000 

 OR  

 Immunization coverage 5300 

Table 1: PIO guide and number of hits 

The patient groups are Ethiopian AND Children – 

this gave the search specific hits. However, in order to 

expand the search further, 5 years or 12 months were 

included. The intervention groups are Immuniz*tion 

(truncation options were used) or vaccination.  The outcome 

measure chosen was the EPI and immunization coverage. 

III. RESULTS AND FINDINGS 

The search yielded a total of 100 studies. Five additional 

studies were identified from other sources obtained from a 

non-database search and three studies from scanning of 

reference lists. These were included in the review. After 

removal of 60 duplicates, 40 abstracts were screened. 10 

full-text articles were assessed for possible inclusion and 30 

articles were excluded. A total of 3 studies were included in 

the review.  

According to Mohamud et al (7) 74.6% of the 

children surveyed were ever vaccinated, whereas 36.6% 

were fully vaccinated. The immunization coverage rate from 

card assessment for Bacillus Calmette-Guérin (BCG) was 

41.8%, while for Oral Polio Vaccine (OPV), 1 to 3, 

Pentavalent 1 to 3, and measles were 10.4%, 41.1%, 33.9%, 

27.5%, and 24.9%, respectively. Maternal literacy (AOR = 

3.06, 95% CI = 1.64, 5.71), Tetanus Toxoid Vaccine (AOR 

= 2.43, 95% CI = 1.56, 3.77), place of delivery (AOR = 

2.02, 95% CI = 1.24, 3.28), place of residence (AOR = 2.04, 

95% CI = 1.33, 3.13), and household visits by health 

workers (AOR = 1.92, 95% CI = 1.17, 3.16), were found to 

be factors significantly associated with full immunization.   

While according to Animaw et al (8) 73.2% of 

children in Arba Minch Town and Arba Minch Zuria district 

were fully immunized. The 20.3% were partially immunized 

and 6.5% received no vaccine. Mother education, mothers’ 

perception to accessibility of vaccines, mothers’ knowledge 

to vaccine schedule of their site, place of delivery and living 
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altitude were independent predictors of children 

immunization status. The EPI coverage at Arba Minch town 

and Arba Minch Zuria district is better than the national 

immunization coverage but still below the goal. Educating 

mother, promoting institution delivery could help to 

maintain and enhance current immunization coverage. More 

emphasis should be given to the highland areas of the area.   

Lastly, Etana and Deressa (9) say that about 96% 

of the mothers heard about vaccination and vaccine 

preventable diseases and 79.5% knew about the benefit of 

immunization. About 76% of children aged 12–23 months 

were fully vaccinated and 23.7% children were 

unvaccinated. Factors significantly associated with complete 

immunization were antenatal care follow-up (adjusted odds 

ratio(AOR = 2.4, 95% CI: 1.2- 4.9), being born in the health 

facility (AOR = 2.1, 95% CI: 1.3-3.4), mothers’ knowledge 

about the age at which vaccination begins (AOR = 2.9, 95% 

CI: 1.9-4.6) and knowledge about the age at which 

vaccination completes (AOR = 4.3, 95% CI: 2.3-8), whereas 

area of residence and mother’s socio-demographic 

characteristics were not significantly associated with full 

immunization among children.  

Table 2 highlights the probability of each analyzed 

EPI while table 3 shows the risk ratio. 

EPI 

Etana 

and 

Deressa

,  2012 

Anima

w et al., 

2014 

Mohamu

d et al., 

2014 

Probability 

BCG 597 573 243 0.00006895 

OPV1 616 578 239 0.00008817 

OPV2 569 567 197 0.0001801 

OPV3 489 541 160 0.0002990 

Pentavalent1 556 585 239 
0.0000671

6 

Pentavalent2 516 579 197 0.0001731 

Pentavalent3 448 562 160 0.0003292 

Measles 454 485 145 0.0003253 

Unvaccinate

d 
49 38 90 0.00109 

Table 2: Populations and probabilities of the enumerated 

vaccines 

Full-immunization coverage among children aged 

0-59 months remains very low in many parts in Ethiopia. 

This highlights the urgent need to address inadequacies in 

the effective delivery of vaccinations in order to reduce the 

number of new cases for certain communicable diseases in 

the whole population and to reduce the impact of the 

existing ‘double-burden of disease which stretches the 

capacity of the health system (10). Failure to ensure 

adequate immunization coverage could have far-reaching 

adverse consequences (11). It will create clusters of under 

vaccinated children within populations which may affect 

herd immunity; impede efforts towards control and 

eradication of polio, measles and other vaccines; increase 

the vulnerability of the rest of the population to major 

disease outbreaks and potentially reverse the gains of 

decreasing child mortality. 

Table 3 summarizes the 3 selected studies and their 

risk ratio. There is a low risk (≤100%) of unvaccinated child 

in Ethiopia.  

Studies 
Population 

(n) 
EPI 

Risk 

ratio 

Animaw, et 

al. 2014 
630 

BCG, Polio, 

Pentavalent, PCV, 

Measles 

0.732 

Etana and 

Deressa  

2012 

536 
OPV, Pentavalent, 

TT, Measles, BCG 
0.96 

Mohamud et 

al. 2014 
582 

OPV, Pentavalent, 

DPT, Measles, 

BCG, TT 

0.746 

Table 3: Summary of the Three Selected Studies 

IV. CONCLUSION 

There is a low risk (≤100%) of unvaccinated child in 

Ethiopia.  However, there is low awareness among mothers 

about age at when child immunization begins and completes 

immunization as well as total sessions needed to complete 

immunization. Antenatal care follow up by mothers, health 

care institution delivery and mothers’ knowledge about age 

at child immunization begun and completed were found to 

be independent predictors for full child immunization status 

of children in many areas in Ethiopia. 
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