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ARTICLE INFO ABSTRACT

Keywords: Background: Measles vaccination is the most important public health intervention and a cost-
SeCUf_ld d'ose of measles effective strategy to reduce morbidity and mortality in under-five children. Although Ethiopia’s
Vaccination dropout government developed a measles elimination strategic plan by 2020, the full coverage of im-

g:i:ifl?nants munization was 43 %. Therefore, this study aimed to identify determinants of second-dose
Ethiopia measles vaccination (MCV2) dropout among children aged 24-35 months in East Bale Zone,

Ethiopia.

Method: A community-based matched case-control study was conducted among 351 children (117
cases and 234 controls). Children who received the first dose of measles vaccine but did not
receive the second dose were cases, and children who received both doses of measles vaccine
were control. The matches were based on age and residence. The data were collected using a
structured questionnaire, entered into Epi Data 3.1, cleaned, exported, and analyzed using Stata
version 16.1. A multivariable conditional logistic regression analysis was performed. Variables
with a P value of <0.05 were considered significant determinants of the dependent variable at the
95 % confidence level.

Results: Mothers who were unable to read and write (mAOR: 4.0; 95 % CI: 1.59-10.2), did not
receive counseling (mAOR: 3.19; 95 % CI: 1.62-6.27), spent >30 min to reach health facilities
(mAOR; 2.76, 95 % CI: 1.25-6.1), and did not attend postnatal care (mAOR; 3.46, 95 % CI:
1.58-7.57) were significantly and positively associated with second-dose measles vaccination
dropout. In addition, mothers who had poor knowledge of second-dose measles vaccination
(mAOR; 3.20, 95 % CI: 1.50-6.70) and waited more than an hour for measles vaccination at
health facilities (mAOR; 2.61, 95 % CIL: 1.0-6.20) were significantly more likely to experience
second-dose measles vaccine dropout.

Conclusions: The key factors associated with second-dose measles vaccination dropout are
maternal illiteracy, lack of PNC, inadequate maternal knowledge and poor counseling about
MCV2 vaccination, long distances travel to healthcare facilities and extended waiting times at
vaccination providing sites. Health extension workers emphasize strengthening home visit pro-
grams in catchment households to improve mothers’ awareness of measles vaccination.

Abbreviations: HEWs Health extension workers, HF Health Facility; mAOR Matched Adjusted Odd Ratio, mCOR Matched Crude Odd Ratio; MCV
Measles-Containing Vaccine, MCV1 first dose of the measles-containing vaccine; MCV2 second dose of the measles-containing vaccine, Penta 3
Pentavalent vaccine third dose; PNC postnatal care, TT Tetanus Toxoid.
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1. Introduction

Measles is one of the most contagious diseases [1] and a risk of death [2] in under five years of age [3]. Globally, in 2021, it was
estimated that 9 million of cases and 128,000 deaths were attributed to measles [4]. Similarly, in 2019, over 207,000 measles deaths
occurred globally, and the highest number of cases reported in sub-Saharan Africa [5].

In sub-Saharan Africa, the number of measles cases has increased by 400 % [6,7], mainly in Ethiopia, Somalia, and the Democratic
Republic of the Congo [6]. In Ethiopia, there was a nearly 5-fold increase in confirmed measles cases from 2021 to 2022, with an
incidence rate of 82 cases per 100,000 people, 16,814 confirmed measles cases and 182 deaths reported nationally from August 2021
to May 2023 [8].

In 2011, the African Regional Immunization Technical Advisory Group adopted a measles elimination strategy by 2020 [9]. The
milestone was to reduce an annual incidence of 1 per 1000,000 children and to achieve 95 % of the second dose of MCV2 [9]. Despite
these ambitious goals, nearly 14.7 million children miss MCV2 globally, and millions of them remain susceptible to measles infection
[10]. Children in low- and middle-income countries are more likely to have missed measles vaccinations [11]. Moreover, a study
conducted in 23 African countries showed that more than half (52.2 %) of the respondents reported MCV2 dropout rate was greater
than 20 %, which is alarming for the region [12].

Despite the Ethiopian government launching the Reaching Every District (RED) Health Extension Program (HEP) to reduce the
dropout of MCV2 [13] and to attain the national target of MCV2 50-80 %; recent evidence showed that only 9 % of the children
received MCV2, while 54 % of the children were vaccinated for MCV1 [14,15]. Moreover, the Ministry of Health report showed that
the second dose measles vaccination dropout was >50 % [16]. However, WHO forward if the 2-dose measles vaccine dropout is greater
than 10 % the service has a serious quality problem that needs to be addressed [17]. In Ethiopia, even if the basic immunization
coverage was good the outbreaks, morbidity, and mortality from measles vaccine-preventable disease is still high [18].

Unlike previous studies in Ethiopia, this work was a community-based matched case-control design that addressed large
geographical locations in urban and rural settings where high measles dropout rate. Moreover, previous studies in Ethiopia mainly
focused on incomplete immunization and associated factors of MCV1 [7,19,20]. Despite widespread recognition of the problem, the
predictors of second-dose measles vaccination dropout is not widely known in Ethiopia. Therefore, the current study aimed to identify
determinants of second-dose measles vaccination dropout in Ethiopia.

2. Methods
2.1. Study setting, design, and period

This study was conducted in the Southeast Bale Zone, Oromia Region, Ethiopia. It is located 557 km from southeastern Addis
Ababa, the capital city of Ethiopia. It has 32 rural and 4 urban kebeles (the smallest administrative unit in Ethiopia) with a total of 169,617
population [21]. It has also eight health centers (four urban and four rural) and 32 health posts that provide immunization services at
static and outreach program and the health service coverage was 57 % [22]. A community-based matched case-control study was
conducted among households in southwest Bale Zone Ethiopia from January 1-30, 2023.

2.2. Study population, sampling, and sample size

The study population included 24 to 35-month-old children who were living in the selected kebeles. Children who were vaccinated
first dose of measles but dropped the second dose of the measles vaccine were considered as cases, while children who received both
doses of the measles vaccine were considered as controls. If the households had more than one eligible child, the youngest child was
selected using the lottery method.

Children with mothers or caregivers who were mentally ill and unable to listen or respond during data collection house-to-house
visits were excluded. Households who were not permanent residents were also excluded. The cases and controls were matched by the
age of the child (+1 month) and residential location (urban or rural).

The sample size was determined using double population proportion formulas with their corresponding assumptions, and the
largest sample was considered. Factors significantly associated with the second-dose measles vaccination dropout were considered to
determine the sample size. Sample size was calculated using Open Epi 3.1.2 version software was used for matched case-control study
with the following assumptions: a two-sided confidence level of 95 % (za = 0.05); 80 % power (Zp = 0.84); a case-control ratio of 1:2; a
design effect of 2; and a coefficient of 0.2 phi, as suggested by DuPont [23]. Because the correlation coefficient for exposure between
the matched cases and controls was unknown, the assumption of a 3-fold greater odds ratio (OR) for the dropout of MCV2 in exposed
children relative to unexposed children and 10 % of nonresponse rate was considered. The final sample size required for this study was
357 participants (119 cases and 238 controls).

The study participants were selected using a multistage sampling technique. The district was classified into two strata: urban and
rural kebeles. In the first stage, 8 (25 %) rural kebeles and 1 (25 %) urban kebele were selected randomly from 32 rural and 4 urban
kebeles, respectively. For each selected kebele, a list of cases and controls with their full addresses was taken from the Expanded
Program Immunization (EPI) registration logbook of nearby health centers and health posts. Then, a sampling frame was prepared for
each selected kebele for the case and control groups separately and sorted in consecutive order. To provide an equal chance in the
selection of both cases and controls, a proportional allocation technique was performed across each selected kebele. All eligible
households were identified through house-to-house visits with the help of health extension workers. Finally, a random sampling
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technique was applied to access cases and age and residence-matched controls from the sampling frame of both cases and controls.

2.3. Data collection

The English version of the questionnaire was developed by reviewing relevant literature and standard questionnaire [24-26],
translated into the local language (Afan Oromo), and checked by bilingual experts to ensure the consistency and accuracy of the
translation. The questionnaire was pretested among women who were residing in a similar setting outside of the study area. Before
data collection, questions and the translation were refined based on the feedback obtained during the pretest.

The data were collected by health professionals who were familiar with the local language and sociocultural conditions of the
community. Three-day training focused on the content of the questionnaire, the data collection techniques, and the ethical conduct of
human research was offered. The field supervisors closely supervised the data collection processes and checked daily base for the
completeness of the questionnaire.

The data were collected using a pretested structured questionnaire through face-to-face interviews with the mother/caregiver of
the child. The immunization history was collected in two ways based on the availability of the immunization card and the verbal report
of the mother/caregiver. After identifying a child’s age, the mother/caregiver was asked if they had a child immunization card.

2.4. Variables and measurements

According to Ethiopian national immunization guidelines, MCV2 is given as a final vaccine at two years of age [18]. We obtained
information about measles vaccine among those who had an immunization card. However, data collectors asked the mother-
s/caregivers on immunization history for those whose did not have immunization cards. Knowledge related to measles vaccination was
assessed using nine items. Study participants were asked “yes or no” questions about knowledge at the time of the survey. If mothers
responded with a correct answer, we coded it as one, and if mothers responded with an incorrect answer, we coded it as zero.

Sociodemographic characteristics such as the age of the mother and the child, marital status, religion, ethnicity, parity, educational
status, occupation, residence, household income, and family size were measured through face-to-face interviews. In addition, maternal
and child health services utilization like antenatal care (ANC) follow-up during the last pregnancy, place of delivery, postnatal care
(PNC), tetanus immunization status, pentavalent vaccine third dose (Pant 3) and pneumococcal conjugate vaccine third dose (PCV3),
vaccination schedule, waiting time for vaccinations, distance to the nearest health facility, counseling services and knowledge of the
MCV2 vaccination were also assessed using chart review and/or face to face interviews.

2.5. Operational definitions

Distance to health facility refers to the distance between the service user’s residence and the immunization facility. It was
classified as a walk of <30 min or >30 min [27].

Knowledge of vaccine: This scale contains nine items ranging from 0 to 1 that sum to a total score ranging from 0 to 9. A total score
of four and above indicates good knowledge of the measles vaccine and poor knowledge if the score is less than four [28].

The waiting time for immunization: mothers who wait >30 min for immunization services after arrival at facilities was
considered as a long waiting time, and <30 min as an acceptable waiting time [29].

2.6. Data processing and analysis

The data were entered into EpiData version 3.1, cleaned, coded, and checked for missing data and outliers before being exported to
STATA version 16.1 for further analysis. Descriptive statistics like frequencies, mean, cross-tabulations, and percentages were per-
formed to summarize the data and present categorical variables. A conditional logistic regression model was used for the analysis. The
fitness of the model was checked by the Hosmer-Lemeshow statistic (P = 0.476) and omnibus tests. All variables with p < 0.25 in the
bivariable analysis were candidates for the multivariable conditional logistic regression analysis to control confounders. A multi-
collinearity test was performed to determine the correlation between independent variables using the variance inflation factor was
0.46. The backward regression was used with selected variables in the final model. Explanatory variables that were significantly
associated with the outcome variables in the multivariable analysis with a P value < 0.05 were identified. To measure the strength of
the association between predictors and outcome variables the odds ratios were calculated with a 95 % confidence interval.

2.7. Ethical considerations

Ethical approval was obtained from the Institutional Research Ethics Review Committee (Ref. No. IHRERC/119/2020) of the
Haramaya University College of Health and Medical Sciences. A supportive letter was taken from the School of Graduate Study to the
southwest administrative. Data were collected after informed voluntary written consent was obtained from the mothers or caregivers.
No personal identification was used in the data collection form, and the collected data were analyzed confidentially and anonymously.
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3. Results
3.1. Sociodemographic characteristics

Among 357 sampled women, 351 (117 cases and 234 controls) were interviewed, with a 98.3 % response rate. The majority, 315
(89.7 %) of the study participants were from rural areas, and 190 (54.1 %) were female. The total mean age of the mothers was 27.7
(SD =+ 5.89) years. The mean age of the mothers in the case group was 27.6 years (SD + 6.01), and in the control group was 27.9 years
(SD =+ 5.80). Regarding educational status, 41 mothers of cases (35 %) and 38 mothers of controls (16.2 %) were unable to read or
write. Among mothers, 64 (54.7 %) cases and 114 (48.7 %) control were housewives. The majority of mothers, 101 (86.3 %) cases, and
211 (90.2 %) control were married. Most of the children age, 65 (55.6 %) of cases and 130 (55.5 %) of control were 28-31 months
(Table 1).

3.2. Maternal health service utilization and MCV2 vaccination knowledge

Of the total study participants, 25 (21.4 %) cases and 40 (17.1 %) control mothers did not attend ANC visits during pregnancy. Only
38 (32.5 %) cases and 75 (32.1 %) control mothers had received at least one dose of the TT vaccine. A total of 64 (54.7 %) cases and 105
(44.9 %) control mothers delivered the index child at a health facility. Furthermore, 57 (48.7 %) cases and 54 (23.1 %) control did not
attend postnatal care follow-up for the index child. Regarding MCV2 vaccination knowledge, 50 (42.7 %) cases and 140 (59.8 %)
control mothers had good knowledge. Furthermore, 24 (6.8 %) cases and 46 (13.1 %) control had experienced five or more births
(Table 2).

3.3. Access to health services

A total of 72 (61.5 %) cases and 113 (48.3 %) control mothers had received home visits. About half (47.9 %) of cases and two-third
of (76.5 %) control mothers were advised about the measles vaccine being administered in two doses and at what age the second
vaccine should be administered. Regarding the distance among the study participants, 50 (42.7 %) cases and 160 (68.4 %) control walk
less than 30 min from their houses to health facilities. Of all the study participants, 24 (20.5 %) cases and 22 (9.4 %) control mothers
mentioned more than 1 h waiting time to vaccinate immunization services after arriving at the health facility. Furthermore, 39 (33.3
%) cases and 70 (29.9 %) control mothers were reported that they had experience of went to home without receiving the immunization
service for their children due to lack of measles vaccine at the health facility (Table 3).

Table 1
Socio-demographic characteristics of mothers and children aged from 24 to 35 Months in ginnir district, east bale zone Ethiopia January 2023 (n =
351).

Variable Category Cases n =119 (%) Control n = 238 (%)
Age of child 24-27 months 44 (37.6) 90 (38.5)
28-31 months 65 (55.6) 130 (55.5)
32-35 months 8 (6.8) 14 (6)
Sex of child Male 57 (48.7) 104 (44.9)
Female 60 (51.3) 130 (55.6)
Age of mother 15-24 years 37 (31.6) 75 (32.1)
25-34 years 63 (53.9) 126 (53.9)
35 and above 17 (14.5) 33(14)
Residency Rural 105 (89.7) 210 (89.7)
Urban 12 (10.3) 24 (10.3)
Mother marital status Married 101 (86.3) 211 (90.2)
Divorce/separated 9(7.7) 13 (5.6)
widowed 7 (6) 10 (4.3)
Occupation Farmer/housewife 64 (54.7) 114 (48.7)
Merchant 44 (37.6) 96 (41)
Govnt/employee 9(7.7) 24 (10.3)
Ethnicity Oromo 97 (82.9) 184 (78.6)
Ambhara 17 (14.5) 42 (18)
Others 3(2.6) 8(3.4)
Religion Muslim 81 (69) 160 (68.4)
Orthodox 24 (20.5) 58 (24.8)
Protestant 12 (10.5) 16 (6.8)
Educational status of the mother Unable to read and write 41 (35) 38 (16.2)
Primary (grade 1-8) 60 (51.3) 119 (50.9)
Secondary and above 16 (13.7) 77 (32.9)
Family size <5 87 (74.4) 188 (80.3)
>5 30 (25.6) 46 (19.7)
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Table 2
Maternal health service utilization, and maternal knowledge determinants of MCV2 vaccination dropout among children aged 24-35 Months in ginnir
district east bale zone Ethiopia January 2023 (n = 351).

Variable Category Cases n = 119 (%) Control n = 238 (%)
ANC visit No ANC Visit 25(21.4) 40(17.1)
Only 1st Visit 42 (35.9) 84 (35.9)
Second Visit 33(28.2) 72 (30.8)
3rd visit-4™Mvisit 17 (14.5) 38 (16.2)
Number of TT vaccination No TT vaccination 48 (41) 96 (41)
1st dose only 38 (32.5) 75 (32.1)
2nd dose 23 (19.7) 45 (19.2)
3rd and above dose 8(6.8) 18 (7.7)
Delivery place Home 53 (45.3) 129 (55.1)
Health institution 64 (54.7) 105 (44.9)
Numbers PNC check-up No PNC visit 57 (48.7) 54 (23.1)
1st check-up 35 (29.9) 95 (40.6)
2nd and above 25 (21.4) 85 (36.3)
Parity Paral 32(27.4) 60 (25.6)
Para 2-4 61 (52.1) 128 (54.7)
Para 5 and above 24 (20.5) 46 (19.7)
Childbirth order 1st birth order 32(27.4) 60 (25.6)
2nd - 4th 61 (52.1) 124 (53)
>4 24 (20.5) 50 (21.4)
Mother knowledge Poor 67 (57.3) 94 (40.1)
Good 50 (42.7) 140 (59.8)

Legend: ANC, Antenatal Care; TT, Tetanus Toxoid.
3.4. Determinants of second-dose measles vaccination dropout

According to the bivariable conditional logistic regression analysis educational status of mothers, family size, place of delivery,
postnatal care utilization, maternal knowledge, counseling on the MCV2 vaccine, distance to reach the health facility, waiting time and
postponed vaccination schedule were variables that fulfilled the criteria to be included into the multivariable conditional logistic
regression.

The odds of second-dose measles vaccination dropout were 4 times greater among mothers who were unable to read and write
(mAOR: 4.0; 95 % CI: 1.59-10.2) than mothers who attended secondary school and above. The odds of second-dose measles vacci-
nation dropout were 3.2 times greater among mothers who did not receive measles vaccination counseling (mAOR: 3.19; 95 % CI:
1.62-6.27) than mothers who received counseling. Moreover, mothers who spent >30 min to reach nearby health facility were 2.8
times more likely to drop out of second-dose measles (mAOR; 2.76, 95 % CI: 1.25-6.1) than their counterparts. The odds of second-
dose measles vaccination dropout were 3.5 times greater among mothers who did not attend postnatal care (mAOR; 3.46, 95 % CI:
1.58-7.57) than among mothers who attended postnatal care. Mothers who had poor knowledge of second-dose measles vaccination
were 3.2 times more likely to drop out than mothers who had poor knowledge (mAOR; 3.20, 95 % CI: 1.50-6.70). In addition, mothers
who await more than 1 h for measles vaccination at health facilities (mAOR; 2.61, 95 % CI: 1.0-6.20) were 2.6 times more likely to
drop out of second-dose measles vaccination than mothers who await less than half an hour for vaccination (Table 4).

Table 3
Health service accessibility-related determinants of MCV2 vaccination dropout among children aged 24-35 Months in ginnir district east bale zone
Ethiopia January 2023 (n = 351).

Variable Category Cases n = 119 (%) Control n = 238 (%)
HEW/HW home visit No visit 72 (61.5) 113 (48.3)
Monthly 19 (16.2) 42 (17.9)
Every 2 month 14 (12) 51 (21.8)
Quarterly 12 (10.3) 28 (12)
Counseling on MCV2 yes 56 (47.9) 179 (76.5)
no 61 (52.1) 55 (23.5)
Distance traveled to the health facility <30 min 50 (42.7) 160 (68.4)
>30 min 67 (57.3) 74 (31.6)
Waiting time for vaccination at HF <30 min 33(28.2) 113 (48.3)
30-60 min 60 (51.3) 99 (42.3)
>1h 24 (20.5) 22 (9.49)
Schedule postponed yes 60 (51.8) 99 (42.3)
no 57 (48.7) 135 (57.7)
Absent of vaccine on schedule day yes 39 (33.3) 70 (29.9)
no 78 (66.7) 164 (70.1)

Legends: HEW, Health Extension Workers; HW, Health Workers; MCV2, Measles-Containing-Vaccine Second-Dose; HF, Health Facility.
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4. Discussion

This study aimed to assess the determinants of second-dose measles vaccination dropout in East Bale Zone Ethiopia. Maternal
illiteracy, lack of PNC, poor maternal knowledge and absence of counseling on MCV2, distance to reach the health facility, and waiting
time at the site of the vaccine center were identified as significant independent associated factors for second-dose measles vaccination
dropout. It has implications in terms of preventing infection and averting epidemics of measles.

This finding suggested that children born from mothers unable to read and write had greater odds of dropping out of the second-
dose measles vaccine. This work is consistent with previous studies in Ethiopia [30-32], Kenya [33], and studies in sub-Saharan Africa
[34]. A possible explanation might be that educated mothers have a better understanding and decision-making skills in child health
services like vaccination [35]. Moreover, previous studies show that being less educated and having limited basic information in-
creases the likelihood of not adhering to the vaccination schedule [36]. Inconsistent findings have been reported in Uganda, which
showed no significant association between mother’s education and completion of vaccination [37]. A possible explanation for this
could be that the Ugandan study participants had similar levels of education (79.8 % had not completed primary school) leading them
to have similar experiences [37].

This study showed that mothers with no postnatal care were more likely to drop out of the second dose of the measles vaccine. Most
rural women in Ethiopia do not attend postnatal care and a large proportion of women deliver at home [38]. This result consistent with
studies conducted in Ethiopia [39,40], and in sub-Saharan Africa [34]. A plausible explanation could be that mothers who received
postnatal care within the first 45 days started early vaccination, and received adequate information on the importance of completing
measles vaccination [41]. Health extension workers emphasize home visiting and outreach services to promote immunization activity,
trace dropout children, and collaborate with voluntary community health workers [42].

The study revealed significant odds of second-dose measles vaccine dropout among mothers who had poor knowledge of measles
immunization. In line with this result, previous studies were conducted in Ethiopia [27,31,39,43-45]. Evidence shows that mothers
who had adequate knowledge and awareness of childhood vaccination adhered to immunization schedules [25] and vaccinated their
children [7]. In contradiction to a previous study in Ethiopia reported that maternal knowledge was not statistically associated with
incomplete vaccination [46]. These discrepancies could be due to differences in the study area (country-wide), study design (secondary
data analysis), and due to sociocultural differences.

Poor counseling is another important finding in the determinant of second-dose measles vaccination dropout. Children whose
mothers/caregivers had not received counseling during the first dose measles vaccination session and other maternal health services
failed to vaccinate their children for MCV2 [47]. This result was consistent with studies in Ethiopia [45], and in Tanzania [48].
However, this finding is different from those of studies in Ethiopia [49,50]. A possible explanation for the discrepancy might be that
mothers have inadequate information on the importance of completing child vaccination and sociocultural differences in the study
population [4].

Moreover, in support of previous evidence, mothers/caregivers who had spent more than or equal to 30 min to reach a health
facility were more likely to drop out of second-dose measles vaccination. This result was in line with other previous studies in Ethiopia
[31,45,51] [52], and sub-Saharan African countries [34]. Moreover, this finding is consistent with the studies conducted in Indonesia
[53]. This may be due to onerous household duties, inability to pay for the bus fare, and lack of available transportation on the

Table 4
Determinant of measles second dose vaccination dropout among children aged 24-35 Months in ginnir district, east bale zone Ethiopia January 2023
(n=35D).

Variable Category Cases n = 119 (%) Control n = 238 (%) mAOR P-value
Mother Educational status Unable to read and write 41 (35) 38 (10.8) 4.0 (1.59-10.2) 0.004 **
Primary 60 (51.3) 119 (33.9) 1.8 (0.84-4.2) 0.121
Secondary and above 16 (13.7) 77 (21.9) 1
Family Size <5 87 (74.49) 188 (80.3) 1
>5 30 (25.6) 46 (19.7) 1.02 (0.47-2.2) 0.993
Delivery place Home 53 (45.3) 129 (55.1) 0.74 (0.4-1.34) 0.324
Health institution 64 (54.7) 105 (44.9) 1
No PNC checkup No PNC checkup 57 (48.7) 54 (23.1) 3.49 (1.60-7.61) 0.002 **
1st check-up 35 (29.9) 95 (40.6) 1.03 (0.47-2.24) 0.931
2nd and above 25 (21.4) 85 (36.3) 1
Mother knowledge Poor 67 (57.3) 94 (40.1) 3.16 (1.49-6.66) 0.003**
Good 50 (42.7) 140 (59.8) 1
Counseling on MCV2 yes 56 (47.9) 179 (76.5) 1
no 61 (52.1) 55 (23.5) 3.18 (1.62-6.25) 0.001%**
Distance to the health facility <30 min 50 (42.7) 160 (68.4) 1
>30 min 67 (57.3) 74 (31.6) 2.69 (1.22-5.9) 0.014*
Waiting time for vaccination at HF <30 min 33(28.2) 113 (48.3) 1
30-60 min 60 (51.3) 99 (42.3) 1.13 (0.56-2.27) 0.739
>1h 24 (20.5) 22 (9.49) 2.78 (1.17-6.59) 0.020%*
Schedule post pond yes 60 (51.8) 99 (42.3) 1.60 (0.84-3.03) 0.145
no 57 (48.7) 135 (57.7) 1

Legend: **P < 0.05; HF, Health facility; PNC, Postnatal Care; MCV2, Measles-Containing-Vaccine Second-Dose; mAOR, Matched Adjusted Odd Ratio.
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scheduled vaccination day. Traveling long distances might be a barrier for mothers who do not have caretakers for their children under
five years of age at home [29]. The health workers should be increasing the availability of vaccination opportunities near outreach sites
and mass vaccination campaigns, and reducing the barriers to measles vaccination.

Moreover, the result of this study suggests that the duration of waiting time for immunization services upon reaching a healthcare
institution is significantly associated with the dropout of second-dose measles vaccination. This finding aligns with a previous study
conducted in Ethiopia that mothers who endured a wait exceeding 1 h for their child to receive the initial vaccination upon arrival at
the healthcare facility were around 2.8 times more likely to forgo the MCV2 vaccination [7]. Furthermore, our study is comparable
with studies conducted in Ethiopia [43,54,55]. This could be because the long waiting time during the previous schedule discouraged
and demotivated children from receiving the second dose of the measles vaccine. This finding indicates that a long waiting time for
service provision could compromise the use of immunization services and result in vaccination dropout. The findings show that
healthcare providers and health facilities should reconsider waiting time to increase the second dose of measles vaccination. Thus, our
findings suggest the need for intervention programs that targeted the waiting time and counseling’s to improve vaccination service use
alongside to prevent dropout.

4.1. Strengths and limitations

The main strength of this study is community-based matched case-control, which covered large geographical areas, including urban
and rural locations. This study measured recent immunization program performance and immunization completion coverage. The
study relied on self-reported data through face-to-face interviews which introduced a bias. Thus, recall biases cannot be ruled out and
could result in under or over-reporting. Furthermore, the study could not determine the effect of the matched variables, age, and
residence on the dependent variable. This study did not address cultural and perceptions-related factors that contribute to the second
dose dropout of measles vaccination.

5. Conclusion

The findings of this study revealed several key factors associated with dropout of MCV2 vaccination, including maternal illiteracy,
lack of PNC checkups, inadequate maternal knowledge and absence of counseling on MCV2 vaccination, long distances to healthcare
facilities, and extended waiting time for vaccination. Thus results highlight the need for strengthening home visiting programs in
catchment households aimed to trace vaccination dropout and providing health education about the importance of child vaccination
completion.
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