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Abstract

Background: Herd immunity against measles is essential to interrupt measles transmission, and this can only be attained by
reaching at least 95% coverage for each of the 2 doses of measles vaccine provided in infancy and early childhood age group. Itis
important to provide everyone with 2 doses of the measles vaccine in order to effectively safeguard the population. Despite this,
little is known about the second dosage of the measles vaccine utilization status and the factors that affect it. Therefore, this
study aimed to assess second dose of measles vaccination utilization and its associated factors among children aged 24-35
months in Jabitehnan district, 2020.

Methods: A community-based cross-sectional study design was conducted at Jabitehnan District, Northwest Ethiopia, from
September |st, 2020 to October |st, 2020. Systematic random sampling technique was used to select 845 mothers/caregivers
who had children aged 24-35 months. Both bi-variable and multivariable logistic regression was fitted to identify the de-
terminant factors of second dose measles vaccination utilization. Finally, the statistical significant variables were declared by
using 95% Cl and P value less than .05 in the multivariable logistic regression analysis. The Hosmer and Lemeshow test was used
to check the model’s fit to the data, and the variance inflation factor was used to assess multi-collinearity.

Results: The overall second dose of measles vaccination utilization was 48.1%, (95% CI: 44.7-51.6). Mothers with primary
school education (AOR = 1.91, 95% ClI: 1.15-3.17), information about MCV2 (AOR = 6.53, 95% CI: 4.22-10.08), distance from
vaccination site (AOR = 3.56, 95% Cl: 2.46-5.14), knowledge about immunization (AOR = 1.935, 95% Cl: 1.29-2.90), and
favorable attitude about immunization (AOR = 5.19, 95% CI: 3.25-8.29) were significantly associated factors with second dose
of measles vaccination utilization.

Conclusion: Second dose measles vaccination utilization in the district was lower than the national target. Maternal education,
distances from vaccination site, information about MCV2, and knowledge about immunization were significantly associated
variables with second dose measles vaccination utilization. Therefore, in order to increase the utilization of the second dose of
the measles vaccine, improved health education and service expansion to difficult-to-reach areas are required.
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children worldwide died from measles in 2015, making it a
major public health issue.” There has been progress in the
reduction of measles mortality in the last decade in Africa,’
however, the disease remains an issue in the region,“’5 re-
flecting the challenge of sufficient herd immunity levels in
areas where financial resources are limited.

Childhood immunizations are low-cost, safe, and effective
interventions for reducing infant and under-five morbidity and
mortality. The majority (90%) of the unimmunized pop-
ulation are in low- and middle-income countries, many of
whom are in South-East Asia and Africa.” In 2015, 20.8
million infants did not receive the first dose of the Measles
Containing Vaccine (MCV1) through routine immunization;
Ethiopia accounted for 3.4% of unimmunized infants® and 9%
of the global measles mortality.”'°

Ethiopia’s childhood immunization coverage has improved
through a combination of strategies that include the Reaching
Every District (RED) approach, health extension programs,
and implementation of Enhanced Routine Immunization
Activities (ERIAs)."""!® Despite the tremendous efforts done
to decrease measles disease in Ethiopia, measles outbreaks
occur repeatedly in different regions of the country. There
were 12 districts in Ethiopia where measles outbreaks were
reported in 2022, affecting a total of 650 000 children.'*
According to WHO in Africa report in 2022, in Ethiopia, a
total of 2755 cases were suspected, among which 2156 were
confirmed measles cases.'> Ethiopia introduced the second
dose measles (MCV2) vaccination into the regular immuni-
zation program on February 11th, 2019 to be administered at
15 months of age due to continued measles outbreaks, despite
the first dosage measles vaccination.'® According to the 2019
Ethiopian Mini Demographic Health Survey (MDHS) report,
immunization rates in Ethiopia remained below target, in-
cluding for the second dose of the measles vaccination. Only
9.1% of children aged 2435 months received the second dose
of the measles vaccine in 2019.'7 In addition, little is known
about the utilization and the determinant factors of second
dose measles vaccination (MCV2). Therefore, this
community-based study aimed to assess second dose of
measles vaccination utilization and its associated factors
among children aged 24-35 months in Jabitehnan district,
2020.

Methods
Study Design and Settings

This community-based cross-sectional study design was
conducted at Jabitehnan District in Amhara region from 1st
September 2020 to 1st October 2020. It is located 180 km from
Bahir Dar, the capital city of Amhara region and 385 km from
Addis Ababa, the capital city of Ethiopia. It is bordered on the
west by Burie district, on the southwest by Sekela district, on
the east by Dembecha district, and on the north by Quarit
district. It has a total population of 226 000 and area of

1200.5 km?. It had 39 rural and 3 urban Kebeles, 41 health
posts and 11 health centers. Health posts and health centers
give vaccination services for children based on their residence:
children who reside within 5 km radius of the health center
receive their vaccination at the health center and those who
reside beyond 5 km from the health center receive their
vaccination in health posts and outreach settings (a total of 126
sites). Mothers/caregivers who had children aged 24-35
months and who had lived at least 6 months in Jabitehnan
district were the source population, while mothers/caregivers
who had children aged 23-35 months in the selected Kebeles
of Jabitehnan district were the study population of the study.
Those mothers/caregivers who were seriously ill during data
collection period were excluded from the study.

Sample Size and Sampling Procedures

Sample size was determined by using single population
proportion formula n = (Z,/2)*(P)(1 — P)/(d)* with the
assumption of 50% proportion, 5% margin of error, 95%
confidence level of certainty, 10% non-respondent rate, 2%
design effect, and a total 845 mothers/caregivers were
included.

Multi-stage systematic random sampling technique was
used to select study participants. The district was stratified into
38 rural and 3 urban Kebeles, and 9 rural and 1 urban Kebeles
(25% of Keble’s in both strata) were selected randomly.
Samples were distributed proportionally by their number of
households (HHs) having children aged 24-35 months of
randomly selected Kebeles. Finally, eligible children aged 24—
35 months were selected using systematic random sampling
technique with “k” value of 2, and lottery method was used to
select the first household for data collection of this study. A
household having more than 1 child aged 24—35 months in this
study was studied by selecting the young child and for twin
selecting the one by lottery method.

Measurements and Variables

Second dose measles vaccination utilization was the outcome
variable of this study. Socio-demographic characteristics (age,
sex, residence, educational status, marital status, occupational
status and income, number of infants, and religion), obstetrics-
related factors (visits of antenatal care, postnatal care, illness
of mothers, type of pregnancy, place of birth and maternal
conference participation and birth attendant), access-related
factors (time to reach vaccination site, mode of transportation,
place of vaccination, and availability of electronic media and
availability of telephone), and awareness-related factors (in-
formation about measles vaccine, knowledge, and attitude)
were independent variables.

Second Dose Measles Vaccination Utilization. If a child had
received the second dose measles vaccine between the ages of
15 and 24 months in addition to a first dose of measles
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vaccination received before, he/she was considered as having
received the second dose measles vaccination, coded as “1.”

Knowledge. Eight knowledge assessment items were used and
those who scored greater than 50% of the total knowledge
measuring score were considered as having good
knowledge.'®

Attitude. For Likert-scale attitude assessment items, strongly
agree and agree were considered as positive and neutral,
disagree and strongly disagree were considered as negative
attitude. If respondents positively react, at least 75% or more
of attitude questions were considered as favorable
attitude.'”>°

Data Collection Tools and Procedure

Data were collected through an interviewer-administered
pretested structured questionnaire developed from different
literatures,zl'% and information about children’s vaccination
status was collected from children’s vaccination card and
mothers/caregivers. Socio-demographic information, mater-
nal health services, knowledge, access-related factors, and a
child’s second dose of measles vaccination status were in-
cluded in the questionnaire. Eight diploma and two BSC
qualified nurses were recruited for data collection and su-
pervision, respectively.

Data Quality Control

The questionnaire was prepared in English and translated to
Ambharic which is the local and working language in the study
area and back to English by language experts to maintain
consistency.

Prior to data collection, 1-day training was given for data
collectors and supervisors on the study objectives, data col-
lection instruments, techniques, and producers. A pretest was
done on 43 mothers/caregivers (5%) at Dembecha district,
nearby district, and necessary amendments were done based
on the pretest findings. The consistency and completeness of
data were checked by the principal investigator and super-
visors on daily basis. The reliability of the tool was checked by
investigators, and Cronbach’s a for measuring knowledge was
.97, and attitudes .78, respectively, indicating good reliability.

Data Processing and Analysis

The data was entered into Epi-data version 4.6 Software and
exported to SPSS version 23 for cleaning, coding, and
analysis. Descriptive measures were computed to sum-
marize the participants’ socio-demographic characteristics
and second dose measles utilization. Bi-variable and
multivariable logistic regression analysis was used to assess
any association between each independent variable and
second dose measles utilization. Independent variables with

a P-value of less than .2 during the bi-variable logistic
regression were entered into the multiple logistic regression
analysis. Adjusted odds ratio (AOR) with a 95% confidence
interval and P-value <.05 was used to show the association
between explanatory and dependent variables. Variables
with P-value of <.05 were considered as significant. Model
fitness was checked using the Hosmer-Lemeshow
goodness-of-a-fit test (P = .58), and multi-collinearity
was also checked using the Variance Inflation Factor
(VIF), VIF <10 and tolerance greater than .1 were used to
declare the absence of multi-collinearity.

Results

Socio-Demographic Characteristics

A total of 837 mothers/caregivers of children aged 24-35
months were interviewed with overall response rate of 98.3%.
The mean age of mothers/caregivers was 31.25 (xSD 5.702).
Majority 753 (90%) of the mothers/caregivers were rural
dwellers and nearly three fifths of(58.9%) mothers/caregivers
were unable to read and write. Two hundred seventy five
(32.9%) of mothers/caregivers were more than 5 household
family sizes (Table 1).

Obstetric History and Access Information, Maternal
Awareness, and Attitude

More over 90% of mothers and caregivers were receiving
prenatal care, and 628 (75%) of them were receiving three or
more visits. Four hundred ninety six (59.1%) mothers or
caretakers got PNC services, while three fifths (57%) of moms
gave delivery in a health facility (Table 2).

Childhood Vaccination Utilization

Overall, 48.1%, (95% CI: 44.7-51.6) of children aged 24-35
months had received their second measles vaccination. The
reasons for not receiving second dose measles vaccination
were not knowing the schedule (72.2%) and health workers
not able to open ten dose vials for 1 child (10%) (Table 3).

Factors Associated With Second Dose Measles
Vaccination Utilization

After controlling for the effects of potentially confounding
variables using multiple logistic regressions, finally, pri-
mary maternal education (AOR = 1.909, 95% CI: 1.149-
3.169), information about MCV2(AOR = 6.525, 95% CI:
4.222-10.084), knowledge about immunization (AOR =
1.935, 95% CI: 1.293-2.895), distance from vaccination
site (AOR = 3.560, 95% CI: 2.464-5.144), and favorable
attitude about immunization (AOR =5.192,95% CI: 3.250-
8.294) remained significant in the multivariate analysis
(P <.05).
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Table I. Socio-demographic characteristics of mothers/caregivers of children aged 24-35 in Jabitehnan district (N = 837).

Variables Respondents N %
Respondents Mothers 823 98.3
Caregivers 14 1.7
18-29 337 40.3
30-39 416 49.7
40 or more 84 10
Residence Urban 84 10
Rural 753 90
Educational status Can’t read and write 493 58.9
Can read and write 157 18.8
Primary level 132 15.7
Secondary and above 55 6.6
Occupation House wife 151 18.1
Farmer 628 75
Merchant 43 5.1
Government employee 15 1.8
Marital status Married 830 99.2
Unmarried 7 0.8
Sex of the child Male 406 48.5
Female 431 51.5
Household family size <5 562 67.1
5 or more 275 329
Household monthly average income <1000 ETB 44| 52.7
10002500 ETB 301 36
>2500 ETB 95 1.3
Educational status of the husband Can’t read and write 453 54.1
Can read and write 239 28.6
Primary level 65 77
Secondary and above 80 9.6
Occupation of husband Farmer 718 85.8
Merchant 58 6.9
Government employee 6l 7.3

Accordingly, mothers/caregivers with primary level ed-
ucation were 1.91 times (AOR, 1.91; 95% CI: 1.15-3.17)
more likely to have taken their child for the second dose
measles vaccine than those mothers/caregivers who can’t
read and write. Similarly, those respondents who had good
knowledge about immunization were 1.93 times (AOR, 1.93;
95% CI: 1.293-2.89) more likely to receive second dose
measles vaccination than their counterparts. In addition to
these, those mothers/caregivers who had information about
second dose measles vaccine were 6.5 times (AOR, 6.52;
95% CI: 4.22-10.08) more likely to take their child for the
second dose measles vaccination than mothers/caregivers
who had no information about second dose measles vac-
cine. Moreover, mothers/caregivers who reside at a distance
of less than 30 minutes journey from the vaccination site
were 3.56 times (AOR, 3.56, 95% CI: 2.46-5.14) more likely
to take their child for the second dose measles vaccination
than mothers/caregivers whose house was far from 30 minute
journey from the vaccination site. Finally, those respondents
with favorable attitude towards childhood immunization
were 5 times (AOR, 5.19; 95% CI: 3.25-8.29) more likely to

have their child vaccinated with the second dose measles
vaccine than children of mothers with unfavorable attitude
(Table 4).

Discussion

For the measles to be eradicated, a high level of population
immunity is necessary, and receiving the second dose of the
vaccine was long seen as proof of immunity. It is important to
provide everyone with 2 doses of the measles vaccine in order
to effectively safeguard the population. This study was aimed
to determine the second measles vaccination utilization and
associated factors among children aged 24-35 months in
Jabitehnan district.

The overall second dose measles vaccination utilization
among children aged 24-35 months in this study was 48.1%
(95% CI: 44.7, 51.6). This implies that the remaining 51.9%
children were unvaccinated and might be susceptible to
measles disease. The utilization of second dose measles
vaccination was below the threshold for stopping the measles
transmission, which is 95%>’ but higher than the Ethiopian
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Table 2. Obstetric history, access information, maternal awareness, and attitude characteristics of mothers/caregivers with having children

aged 24-35 months in Jabitehnan district, 2020 (N = 837).

Variables Respondents Frequency Percent
Attended antenatal care Yes 766 91.5
No 71 8.5
Number of antenatal care visit No 74 8.9
One to two 135 16.1
Three or more 628 75.0
Participated pregnancy conferences held at health facility Yes 264 315
No 573 68.5
Place of delivery Health institution 478 57.1
Home 359 429
PNC service utilization Yes 495 59.1
No 342 40.9
Got information about MCV 2 Yes 239 28.6
No 598 714
Site where child received vaccination Health institution 409 48.9
Outreach site 428 51.1
Distance of vaccination site <30 minute 539 64.4
30 minute or more 298 35.6
Mode of transport Foot 818 97.7
Vehicle 19 2.3
Season of child born Summer 206 24.6
Autumn 224 26.8
Winter 228 27.2
Spring 179 214
Maternal knowledge about immunization Good knowledge 635 759
Poor knowledge 202 24.1
Maternal attitude about immunization Favorable attitude 648 774
Un favorable attitude 167 22.6

Table 3. Childhood vaccination utilization mothers/caregivers with having children aged 24—35 months in Jabitehnan district, 2020 (N = 837).

Variables Respondents N %
Receiving second dose measles vaccination Yes 403 48.1
No 434 51.9
Source of the collected information Mothers/caregivers 132 15.8
Vaccination cards 705 84.2
Reason for not having been vaccinated Not knowing the schedule for MCV2 487 583
Work overload 44 52
Vaccination site so far 139 16.6
Vaccination time inconvenient 23 27
Health workers un able to open 10 dose vial 144 17.2

mini demographic health survey finding of Amhara region
(13%), and at Kakamega district in Kenya 17.9%.>' This
discrepancy might be due to time of the study; the MDHS was
conducted at the beginning of launching of the second dose
measles vaccine in Ethiopia, whereas the current study was
conducted after 18 months of the program endorsement. A
pool of children without immunity against measles infection is
produced as a result of the low use of MCV?2 and the constant
coverage of MCV 1. Major measles outbreaks occur as a result
of this immunity gap. It was crucial to meet the national

vaccination goal of 95% of children receiving MCV1 and
MCV?2 in order to achieve elimination of measles.

Similar finding was observed in Mtiwara, Tanzania
44.2%®. However, the finding observed in this study was
lower than results in Zhejiang province in China 93.3%,%*
Tokyo in Japan 90.8%,** South Africa 83%,”® Sudan
72%,%° and in Eretria 96.7%.%° This discrepancy might be
due to difference in health service accessibility and socio-
demographic characteristics. Another possible explana-
tion for lower coverage of second dose measles
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Table 4. Factors associated with childhood second dose vaccination utilization of mothers/caregivers who had children aged 24-35 months

in Jabitehnan district, 2020 (N = 837).

MCV2 Utilization

Variables Yes (%) No (%) COR (95% Cl) AOR (95% Cl)
Residence Rural 354 (87.6%) 399 (92.1%) | |

Urban 50 (12.4%) 34 (7.9%) 1.66 (1.04-2.62)* 1.16 (.52-2.57)
Maternal education Can’t read and write 198 (48.9%) 295 (68.3%) | |

Read and write 80 (19.8%) 78 (18.0%) 1.53 (1.08-2.22)* 1.0l (.70-1.72)

Primary 89 (22.0%) 42 (9.7%) 3.08 (2.05-4.63)*  1.90 (1.15-3.17)**

Secondary and above 38 (9.3%) 17 (4.0%) 3.06 (1.69-5.53)* .82 (.39-1.72)
Maternal occupation House wife 72 36.3%) 79 (87.1%) | |

Farmer 294 (63.7%) 334 (12.9%) .96 (.67-1.39) .84 (0.50-1.39)

Merchant 31 12 2.83 (1.35-5.93)*  2.15 (.64-7.23)

Government employee 7 8 .96 (.33-2.78) .73 (.18-2.95)
Husband occupation Farmer 331 (42.7%) 338 (79.5%) | |

Merchant 33 (57.3%) 25 (20.5%)  1.54 (.89-2.65) .76 (.31-1.81)

Government employee 40 (39.5%) 21 (56.8%) 2.23 (1.28-3.85)* .64 (.18-2.21)
House hold family size >5 114 (43.9%) 161 (57.6%) | |

<5 290 (56.1%) 272 (42.4%) .664 (49-.89)* .88 (.60-1.29)
Attending antenatal care No 22 (51.6%) 49 (25.8%) | |

Yes 382 (48.4%) 384 (74.2%) 451 (27-.76)* 313 (.02-3.97)
Place of delivery Home 122 (42.0%) 237 (61.4%) | |

Health institution 281 (58.0%) 196 (38.6%) .36 (.27-47)* .971 (.60-1.57)
Receiving PNC service utilization No 127 (70.1%) 215 (33.3%) | |

Yes 277 (29.9%) 2I8 (66.7%)  2.15 (1.62-2.85)* .93 (.63-1.36)
Number of ANC visit in health facility No ANC visit 22 (66.2%) 2 (25.8%) | |

One and two ANC visit 44 (33.8%) 9I (74.2%)  1.14 (.61-2.11) .80 (.39-1.64)

>3 ANC visit 238 290 2.75 (1.63-4.64)*  1.560 (.85-2.88)
Got information about MCV2 No 202 296 | |

Yes 202 37 10.70 (7.25-15.79)* 6.52 (4.22-10.08)**
Distance of vaccination site 230 minute 59 143 | |

<30 minute 330 209 4.905 (3.57-6.72)* 3.56 (2.46-5.14)**
Knowledge about immunization Poor knowledge 59 143 | |

Good knowledge 344 291 2.88 (2.05-4.05)*  1.935 (1.29-2.89)**
Attitude about immunization Unfavorable attitude 31 158 | |

Favorable attitude 372 376 12 (07-.19)* 5.19 (3.25-8.29)**

* Indicates significant variables having p-value of less than 0.05.

vaccination in this study might be related with lack of
awareness about second dose measles vaccination due to
time of launching of the service and time of immunization.
This study found that maternal education, getting infor-
mation about MCV2, distance from vaccination sites, and
knowledge and attitude about immunization were factors
associated with measles second dose vaccination
utilization.

Accordingly, children born from mothers having primary
education were more likely to receive a second dose of
vaccine than their counterparts. This finding was consistent
with studies done in Zhejiang province east China®® and in
Brazil city.®' In contrary, this finding was inconsistent with
study done at Mtiwara district in Tanzania,*” and at Aceh
Jaya province in Indonesia.’> The possible justification
might be that educated mothers might have had better
knowledge about vaccine preventable disease and

recognized the importance of vaccine by bringing their child

to the vaccination site.

Similarly, children whose mothers/caregivers got infor-
mation about second dose measles vaccine were more likely to
receive their vaccine. This finding was supported by the study
done at Kakamega district in Kenya' and at Tokyo in Japan,**
which enumerated that lack of information as the most im-

portant barrier for second dose measles vaccine. However,
studies from Zhejiang province in China* and in Brazil city”'
did not show similar results as ours. The possible justification
might be that mothers/caregivers who have better information
about second dose measles vaccine may recognize the im-
portance of the vaccination and bring their children to the
vaccination site.

In addition, those children whose mothers/caregivers
traveling to the nearest vaccination site were more likely to
receive second dose measles vaccine compared to those who
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had to travel longer distances to get vaccination service. This
was in line with the finding of the study done at Kakamega
district in Kenya®' and finding of the study in Shenzhen east
China.?® This was inconsistent with the finding of the study
done in Aceh Jaya province in Indonesia.*® The possible
justification might be due to their given time commitment and
workload from household duties; mothers or caregivers who
traveled a great distance might choose not to bring their
children to the vaccination site.

Children whose mothers/caregivers having good knowledge
about immunization were more likely to receive second dose
measles vaccination compared to that of children whose mothers/
caregivers having poor knowledge about immunization. This was
in line with a study done at Lawra district in Ghana.”® This
suggests that mothers/caregivers having a better understanding of
childhood vaccination, and vaccine preventable diseases are more
likely to bring their child to the vaccination site. Finally, children
whose mothers/caregivers with favorable attitude towards child-
hood vaccination were more likely to be vaccinated the second
dose measles vaccine compared with their counterparts. This could
be suggested that mothers/caregivers who had unfavorable attitude
about second dose measles vaccination might not bring their
children to the vaccination site by their appointment. However, in
this study, predictor variables of other studies such as residence,
maternal occupation, husband occupation, family size, place of
delivery, and ANC & PNC utilization were not associated.** This
might be due to difference in socioeconomic, study design, and
study period.

Strengths and Limitation of the Study

This study was the first which had been conducted in a
community setup in our country, Ethiopia. Despite this, some
of the children had no vaccination cards, and information
about vaccination status had to be limited to the mother’s
verbal responses which might be liable to recall bias.

Conclusions

Second dose measles vaccination utilization was low compared to
the national immunization targets (95%). Maternal level of edu-
cation, distance from vaccination site, information about MCV2,
maternal knowledge about immunization, and maternal attitude
towards immunization had statistical significant association with
second dose measles vaccination utilization. Therefore, the regional
health bureau with zonal department should enhance matemnal
education to advance their knowledge and to change their attitudes
towards childhood immunization including second dose measles
vaccination.

Appendix
Acronyms and Abbreviations
ANC  Ante Natal Care

CDC Communicable Disease Control
EPI Expanded Program of Immunization
MCV1  First Dose Measles Containing Vaccine
MCV2 Second Dose Measles Containing Vaccine
PNC Post Natal Care
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