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Purpose: To assess health extension workers knowledge of child immunization schedules 
and associated factors.
Methods: A cross-sectional study design was conducted among health extension workers work-
ing in Bako Tibe Woreda. The data were collected by using semi-structured questionnaires, and 
descriptive statistics were used to summarize the data. Chi-square (χ2) was used to identify factors 
associated with the knowledge of health extension workers on the immunization schedules.
Results: The response rate of the study was 92.1% (58/63). All of the health extension 
workers included in the study were females. The majority of health extension workers 45 
(77.59%) had satisfactory knowledge of the child immunization schedule. Educational status 
(χ2 = 11.05; P= 0.001), work experience of as health extension workers (χ2 = 6.22; P= 0.045), 
on job training on immunization (χ2 = 11.12; P= 0.002), marital status (χ2 = 6.30; P= 0.019) 
were factors associated with health extension workers knowledge.
Conclusion: The majority of health extension workers had satisfactory knowledge of the 
child immunization schedule. Educational status, work experience as health extension 
worker, on job training on immunization, and marital status were factors associated with 
the knowledge of health extension workers on the child immunization schedule.
Keywords: health extension workers, immunization schedule, vaccination, community 
health workers

Introduction
Since the Alma-Ata Declaration in 1978, community health worker (CHW) cadres 
have been occurring in many countries. Nowadays, their roles in primary healthcare 
have been getting recognition due shortage of human resources in low- and middle- 
income countries. Community health workers (CHWs) are effective in the context 
of a wide variety of health programs. For effective implementation of their pro-
grams, both community health workers (CHW) and their respective supervisors 
require training that strengthens their skills, knowledge, and attitude towards the 
program package.1

To improve primary healthcare coverage and ensure accessibility of the com-
munity to basic health services, Ethiopia has launched a new community-based 
initiative called the Health Extension Program (HEP) in the year 2003. Under the 
program, female community health workers were trained for one year, named health 
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extension workers (HEWs), and deployed to rural areas.2,3 

The program has four packages: - disease prevention and 
control, family health, hygiene and environmental sanita-
tion, health education and communication, and targeted at 
household and community level.

Health extension workers (HEWs) are secondary school 
graduates selected from the communities they serve and are 
supposed to work at the health post level for 25% of their 
time and in the community for the remaining. Since 2003, 
over 38,000 health extension workers (HEWs) are employed 
in Ethiopia. They are accountable for health centers and the 
administration of kebeles (lowest administrative unit). 
A health center is linked with five health posts, and together 
they form a primary healthcare unit. A health post serves 
5000 population on average and is staffed by two health 
extension workers. Health professionals from the health cen-
ters supervise HEWs, and therefore the HEWs refer clients in 
need of upper-level healthcare to health centers. The admin-
istrations of the kebeles are responsible for giving support to 
the HEWs.4–6

Vaccination decreases the burden of infectious disease 
and health care costs and is successful in the prevention of 
childhood illness. It is an effective intervention for pre-
venting infectious diseases. An effective vaccination sche-
dule requires essential and good quality vaccines to be 
available. To deliver an effective and potent vaccine, well- 
trained professionals, a reliable transport/storage system, 
and efficient management procedures are required.7,8

In 1974, the WHO launched the expanded program of 
immunization (EPI). Even though EPI was launched long 
ago, 29% of child mortality worldwide was due to vaccine- 
preventable diseases. An assessment carried out in more than 
70 countries between 2010 and 2012 found that only 29% of 
countries meet its minimum recommended standards for 
temperature control, and merely less than 10% of countries 
met out of 24 countries in 2013. Maintaining the quality of 
vaccines has been one of the main challenges of immuniza-
tion programs in Africa.8,9 Several studies were conducted to 
estimate health professionals knowledge of immunization 
programs. A study in the United States indicates a lack of 
refrigerator temperatures that fell within the acceptable 
range.10 The other studies from Malaysia and south India 
reported that only 5.6% of clinics adhere to the guideline.11,12

Different studies reported factors affecting immunization 
programs. From these, gender, work experience, type and 
level of professionalism, training on immunization were 
factors. Although immunization coverage is high in 
Ethiopia, outbreaks, morbidity, and mortality from vaccine- 

preventable diseases (like measles, pertussis, and neonatal 
tetanus (NNT)) are still happening in different parts.13 

Studies conducted so far mainly focused on the coverage 
of the service. However, issues regarding HEWs knowledge 
on immunization schedules were not as detailed. Therefore, 
the study aimed to assess knowledge of HEWs on immuni-
zation schedules and associated factors. The finding could 
try to answer the discrepancy between high vaccination 
coverage, vaccine potency, and the occurrence of frequent 
outbreaks from vaccine-preventable diseases.

Materials and Methods
Study Design and Setting
The institutional-based descriptive cross-sectional study 
design was employed. Bako is located West of Addis 
Ababa and is Located in the western margin of the West 
Shewa Zone. The Woreda have a total population of 
123,558. Of which 81.5% (100,709) in rural, whereas the 
remaining was an urban population. As per the Woreda 
health bureau, there were 32 health posts during the data 
collection, of which 28 of them were in rural parts of the 
Woreda. The study was conducted from April to May 2019.

Participants and Sampling Technique
Each health posts in the Woreda have two health extension 
workers except one health post. Sixty-three (63) health 
extension workers were working in both rural and urban 
health posts of the Woreda. All Health extension workers 
who were volunteers to participate were included in the 
study. Health extension workers who were unavailable 
during the data collection period were excluded. Since all 
of the HEWs working in the study setting were eligible, 
we did not use any specific sampling technique. Rather, 
the focus was on ensuring the participation of as many 
HEWs as possible. Trained graduating pharmacy students 
collected the data. The data were collected by interviewing 
all the health extension workers during their annual meet-
ing at the Woreda Health bureau.

Data Collection Tools and Techniques
Semi-structured questionnaires were used for the data col-
lection from the health extension workers. The question-
naires were prepared in English by reviewing the World 
Health Organization (WHO) guideline for children immu-
nization schedule (https://www.who.int/countries/eth/ 
areas/immunization/routine/en/index3.html) and Ethiopian 
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Federal Ministry of Health (FMOH) guidelines for the 
national expanded program on immunization

(https://extranet.who.int/countryplanningcycles/sites/ 
default/files/country_docs/Ethiopia/ethiop_cmyp_latest_ 
revised_may_12_2015.pdf).

The questionnaires consist of the following parts: 
Socio-demographic characteristics (sex, marital status, 
educational status, years served as health extension work-
ers, on the job training on vaccination use and schedule, 
days of participation in training, and need of HEWs for 
training on immunization schedule), knowledge about 
immunization schedule (vaccine given at birth, vaccine 
given orally, vaccine given at six weeks, vaccine given at 
ten weeks, vaccines given at 14th weeks, vaccines given at 
9th months, and storage temperature of vaccines) and 
availability of infrastructures (power supply/electricity, 
refrigerator, EPI guideline).

Main Outcome Variable Measurement
We did not get a standardized guideline to evaluate the 
knowledge of health extension workers. We used previous 
literature reporting systems to assess the knowledge of 
health professionals.13 Accordingly, the knowledge was 
reported as if the HEWs had satisfactory knowledge or 
not satisfactory knowledge on the immunization schedule. 
Seven items were included under the knowledge part, and 
the maximum knowledge score is 7, and the minimum was 
0. The HEWs who answered half of the questions under 
knowledge parts are classified as they had satisfactory 
knowledge.

Data Management and Analysis
Data were entered and cleaned using Epi Info software and 
exported to SPSS version 20 for further analysis. 
Descriptive statistics were used for organizing, describing, 
and summarizing the data. Chi-square (χ2) was used to 
check the association of independent variables with the 
dependent variable. P-value <0.05 was used to declare 
significance.

Ethical Consideration
The study protocol was reviewed and approved by the 
Ethical Review Committee of Jimma University Institute 
of Health. Verbal informed consent was approved by the 
Ethical review committee and obtained from the health 
extension workers after the purpose and methods of the 
study had been explained in detail. And their response kept 
anonys.

Results
Socio Demographic Characteristics
Out of 63 HEWs working in Bako Tibe Woredas, 58 
(92.1%) had participated in the study. All of the HEWs 
were females, and all of them had EPI books for 
Immunization use and schedule. The majority, 39 
(62.24%), were unmarried/single. Nearly half of respon-
dents, 27 (46.5%), served as HEWs for 4–6 years; the 
majority, 30 (51.7%) them had 10+2+ educational status, 
and 43 (74.1%) of them took on job training given on 
immunization use and schedule. Of these participating in 
the training, 37 (72.5%) participated for less than four 
days. All of the HEWs reported they need refresher train-
ing on the immunization schedule. All of the health exten-
sion workers participated in the study had EPI guideline 
for immunization schedule supplied by Ethiopian Federal 
Ministry of Health (Table 1).

Availability of Infrastructure
From 32 health posts included in the study, only 8 
(27.59%) of them had a refrigerator. Of those, only 3 
(37.5%) of them had a functional refrigerator, and nearly 
one-fourth 6 (10.34%) of the health posts had a power 
supply and/electricity (Table 2).

Knowledge of Health Extension Workers 
About Child Immunization Schedule and 
Factors Associated with Their Knowledge
More than half, 45 (77.59%) of the health extension work-
ers had satisfactory knowledge of the immunization sche-
dule. Educational status, year of experience as a health 
extension worker, on job training on immunization sche-
dule and marital status were factors affecting the knowl-
edge of health extension workers on Immunization 
schedules (Table 3).

Discussion
Vaccination is one of the most efficient and successful 
health interventions for the reduction of child morbidity 
and mortality.14 The Health Extension Program is one of 
the most innovative community-based health programs in 
Ethiopia. The program is based on the assumption: access 
to and quality of primary healthcare in rural communities 
can be improved by transferring knowledge and skills to 
households. The program enabled Ethiopia to increase 
primary health care coverage from 76.9% in 2005 to 
90% in 2010.15,16
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This study provides insight into Health Extension 
Workers knowledge of immunization schedules and their 
related factors. The study showed that 77% of health exten-
sion workers had satisfactory knowledge of the child 
Immunization schedules. Around 79% of the health exten-
sion workers described the correct storage temperature range 
for vaccines. The finding is nearly comparable with the study 
conducted in Ethiopia Gurage zone in 201913 and western 
India,17 in which around 71% and 80% of the participants 
described the correct storage temperature for vaccines, 
respectively. However, it is different from the study con-
ducted in Bale zone Ethiopia in 2018, in which 67.8% of 
the respondents were able to describe the correct temperature 
range for vaccine storage.10 This difference might be due to 
differences in professional qualifications and availability of 
infrastructures like electricity and refrigerator.

One-tenth (9.34%) of the health post had a functional 
refrigerator. The finding was different from the study done 
in the Ethiopia Gurage zone in 2019,13 central Ethiopia in 
2016,18 North-West regions of Cameron19 and Ethiopia 
Bale zone9 in 2018 in which 22.8%, 19%, 95.1% and 
62.5 of the health facilities had functional refrigerators, 
respectively. This difference might be due to the difference 
in study sites as the above studies include the different 
types of health facilities. But, the present study only 
includes the health posts and differences in study purpose.

The majority (77.9%) of the health extension workers had 
satisfactory knowledge of child immunization. This finding 
was higher than the study conducted in Thailand to assess 
health workers knowledge and practice regarding expanded 
immunization programs, in which 55.6% of the participants 
had provided the correct answer for immunization 
schedule.20 And the study was also conducted in India to 
assess the mother’s knowledge of the immunization schedule 
of their child and reported 76% of the participants had poor 
knowledge.21 The discrepancy might be due to differences in 
the study unit and sample size. The finding was comparable 
with the study conducted in Nigeria reporting, 76% of the 
participants had adequate knowledge of the National 
Immunization Schedule for children with accurate knowl-
edge of vaccine dosages, routes of administration and inter-
vals between doses.22 The finding was lower than the study 

Table 1 Sociodemographic Characteristics of Health Extension 
Workers Working in Bako Tibe Woreda

Sociodemographic Characteristics Frequency (%)

Sex

Female 58 (100)

Marital status

Single 39 (67.2)

Married 19 (32.8)

Educational status

10+1 28 (48.3)

10+2+ 30 (51.7)

On job training on vaccination use and schedule

Yes 43 (74.1)
No 15 (25.9)

For how long do you participate on the training in days (n=51)

1 8 (15.7)

2 22 (43.1)
3 7 (13.7)

5 9 (17.6)

7 5 (9.8)

Do you currently require training on vaccination use and schedule

Yes 58 (100)

Years served as health extension workers in year

<3 11 (19.0)
4–6 27 (46.5)

7–10 20 (34.5)

Table 2 Availability of Infrastructure in Bako Tibe Woreda 
Health Posts

Availability of Refrigerator in the Health Post 
(n=32)

Frequency 
(%)

Yes 8 (25.0)

No 24 (75.0)

Availability of functional refrigerator (n=8)

Yes 3 (37.5)

No 5 (62.5)

Availability of power supply and/or electricity in the health 
post (n=32)

Yes 6 (18.8)

No 26 (81.2)

EPI guideline (n=58)

Yes 58 (100.0)

Do you use EPI guideline during your work (n=58)

Yes 58 (100.0)
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conducted in Nigeria among pregnant mothers reporting 
91.8% of the participants had good knowledge of child 
immunization schedule.22

Different factors associated with the knowledge of 
health extension workers on immunization schedules in 
the study area. From which, educational status, experience, 
on job training and marital status were the factors deter-
mining the knowledge status of health extension workers 
on immunization schedules. Health extension workers who 
had an educational status of 10+1 had better knowledge of 
child immunization schedules than their friends having 10 
+2 and over. The reason might be because all health 
extension workers were using EPI guidelines during their 
work, and 10+2 and above health extension workers might 
not update themselves. But their friends might update 
themselves regularly. The other study also showed the 
association between the knowledge and practice of health 
extension workers and level of educational, year of experi-
ence and training.23 Several studies associated the knowl-
edge of health workers with level of education, year of 
experience, on the job training and marital status.7,13,18

Limitation of the Study
The study includes the health extension workers working 
only in Bako Tibe Woreda. Therefore, the finding might 
not be generalized for all health extension workers 

working in the country. The study also might have mea-
surement error as their knowledge was measured by cate-
gorizing them into two groups of satisfactory and 
unsatisfactory. In addition, the unavailability of similar 
literature makes it difficult to compare.

Conclusions and Recommendations
The majority of health extension workers had satisfactory 
knowledge of the child immunization schedule. 
Educational status, experience, on the job training, and 
marital status were factors associated with knowledge on 
the child immunization schedules. Even though 75% of the 
health extension workers had satisfactory knowledge of 
the child immunization schedule, the Federal Ministry of 
Health (Ethiopia), Woreda Health Bureau, and other sta-
keholders have to enforce the use of EPI guidelines sup-
plied for the health extension workers.

Data Sharing Statement
The data set used for analysis is available from the corre-
sponding author upon request.

Ethical Statement
The study was conducted according to the guidelines of the 
Declaration of Helsinki, and approved by the Institutional 
Review Board of Jimma University Institute of Health.

Table 3 Factors Associated with the Knowledge of Health Extension Workers on Child Immunization Schedules

Variables Category Immunization Schedule Test Statistics P-value

Satisfactory Not Satisfactory

Educational status 10+1 27 (60.0%) 1 (7.7%) χ2= 11.05 0.001*
10+2+ 18 (40.0%) 12 (92.3%)

Years served as HEWs <3 10 (22.2%) 1 (7.7%) χ2 = 6.22 0.045*
4–6 17 (37.8%) 10 (76.9%)

7–10 18 (40.0%) 2 (15.4%)

On job training Yes 38 (84.4%) 5 (38.5%) χ2= 11.12 0.001*
No 7 (15.6%) 8 (61.5%)

Marital status Single 34 (75.6%) 5 (38.5%) χ2 = 6.30
Married 11 (24.4%) 8 (61.5%) 0.019*

Availability of refrigerator Yes 5 (20.8%) 3 (37.5%) χ2= 0.89 0.35
No 19 (79.2%) 5 (62.5%)

Availability of electricity Yes 3 (13.0%) 3 (33.3%) χ2= 1.75 0.19
No 20 (87.0%) 6 (66.7%)

Days of participation on the 

training

1–3 days 30 (85%) 7 (63.7%) χ2= 3.43 0.49

>3 days 10 (15.0%) 4 (36.3)

Note: *Statistically significant at p value of 0.05.
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