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Objective: Rotavirus vaccines reduced severe rotavirus disease by more than 60% during
the first year of life. In Ethiopia, however, about 28% and 6% of diarrheal disease hospita-
lizations and deaths among under-five children are associated with rotavirus, respectively.
Therefore, this study aimed to investigate rotavirus coverage and associated factors in a rural
population of the northwest, Ethiopia.

Methods: A community-based cross-sectional study was conducted from May to
June 2019, in Dabat and Gondar Zuria districts, northwest Ethiopia. Data from 603
mothers paired with children aged 12-36 months were collected through house-to-
house visits. Variables having a p-value <0.05 were considered to have a significant
association with the outcome. Odds ratio (OR) with its 95% confidence interval (CI) was
used as a measure of association.

Results: The prevalence of rotavirus vaccine coverage among children was 76.60% (95%
CI; 69.98, 83.22). The dropout rate for rotavirus vaccine dose 2 out of rotavirus vaccine
dose 1 was 1.99%. Mothers with formal education [AOR = 3.04; 95% CI: 1.63, 5.67] and
received postnatal care [AOR = 4.37; 95% CI: 2.62, 7.27] had higher odds of rotavirus
vaccine completion versus those without formal education and had not received postnatal
care, respectively. Similarly, mothers who took <1 hour to reach the vaccination center
([AOR = 2.38; 95% CI: 1.34, 4.2]) were positive predictors of rotavirus vaccine
completion.

Conclusion: Rotavirus vaccine coverage in our study area was lower than the expected
WHO target. Formal education, postnatal care, and time taken to reach vaccination centers
were predictors to achieving full rotavirus vaccine coverage of children. Health-care services
utilization after delivery should be intensified to improved child rotavirus vaccine completion
in the districts. The long travel time should be dealt with by strengthening outreach services
and increasing the number of new vaccination centers in the districts.
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Introduction

Rotaviruses are very contagious via the fecal-oral route and cause gastrointestinal
infections in under-five children worldwide.' Untreated diarrhea from rotaviruses
can lead to severe dehydration and other complications such as seizures and
encephalitis.>* Globally, one-fourth to one-third of all child deaths from diarrhea
are associated with rotavirus infection.” The Vast majority (95%) rotavirus deaths
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and hospitalizations in young children are found in low-
income countries of Africa and Asia, especially the Sub-
Saharan region.®’

Reducing childhood undernutrition, poor access to clean
water and unsafe sanitation are significantly important to
avoid deaths from diarrheal disease in children. However,
this is not sufficient to prevent all infections and an effective
Rotavirus Vaccine (RVV) against the virus should be
needed.® The world health organization (WHO) introduced
efficacy two doses of rotavirus vaccine (does 1 and 2)
against rotavirus infections.””'! Particularly, in low-income
countries with poor access to clean water and unsafe sanita-
tion, more than 60% of severe rotavirus disease is reduced
by rotavirus vaccines during the first year of life.'?
Scientific literature revealed that full rotavirus vaccine cov-
erage can avoid 53% of all deaths'® and 40% diarrhea-
related hospital admissions among under-five children
from rotavirus.'* Generally, rotavirus vaccines have led to
great reductions in child morbidity, mortality and health-
care costs worldwide.'”> However, child rotavirus vaccine
coverage and uptake are still far from universal, especially
in sub-Saharan countries, leading to preventable deaths
among infants and children.®'*!”

Factors influencing immunization status of children vary
among different sociodemographic, political, ethnic and
cultural groups. Few previous studies revealed that maternal
age above 25 years, higher maternal education, frequent
number of primary care visits and high continuity of

ca‘re18—20

were associated with higher odds of rotavirus
vaccine completion. Likewise, children of mothers with
adequate knowledge of rotavirus had increased completion
of rotavirus vaccine series.'® Geographical accessibility of
health-care services including immunization is another key
determinant in the promotion of child health and reduction
of child mortality.?! However, long-distance travel to vac-
cine providers in health facilities appeared to be a barrier to
the delivery of infant vaccines in a remote community.**=

Improving access to childhood vaccines in low-income
countries has been a major goal of public health services.**
However, Ethiopia is one of five countries with the great-
est rotavirus disease burden worldwide.”>*® Moreover,
about 28% and 6% of diarrheal disease hospitalizations
and deaths among under-five children in Ethiopia were
caused by rotavirus, respectively.’®?” A monovalent rota-
virus vaccine was introduced in the Ethiopian Expanded
Program on Immunization in 2012.*® The Ethiopian
Demographic and Health Survey (EDHS) documented
that diarrheal morbidity in under-five children has dropped

from 18% in 2005 to 13% in 2016. Despite these efforts,
nearly half (44%) of children do not receive the rotavirus
vaccine in Ethiopia, 2016.'® These children are at a high
risk of diarrheal diseases due to rotavirus. The perfor-
mance of immunization programmes is commonly mea-
sured by coverage and uptake of vaccines. Thus, ensuring
that every child is immunized at the earliest or appropriate
age is an important public health goal and the most cost-
effective public health interventions.” In resource-limited
settings like Ethiopia, there is inadequate data on the
coverage of the rotavirus vaccine since its introduction.
Assessing rotavirus vaccine coverage is a critical compo-
nent of public health. Therefore, this paper aimed to
investigate rotavirus coverage and associated factors in
the rural population of the northwest, Ethiopia.

Methods
Study Design and Setting

A community-based cross-sectional study was conducted
from May to June 2019 in the two (Dabat and Gondar
Zuria district) northwest Ethiopian Districts. Dabat and
Gondar Zuria districts are the two neighboring districts
among 23 districts in the north Gondar Zone of the
Amhara region, consisting of 30 and 38 kebeles (smallest
administrative unit in Ethiopia), respectively. The two
districts are found in different ecological zones (high
land, middle land, and low land), and have 145,509 inha-
bitants (Dabat district) and 231,324 inhabitants (Gondar
district). For their livelihood, the residents largely depend
on agriculture.

Population, Sample Size Determination,

and Sampling Procedure

All children aged 12-36 months who lived in the study
area for at least 6 months were included in the study. Of
the total kebeles, eight kebeles in the Dabat district and ten
kebeles in Gondar Zuria district were selected using the
lottery method. A systematic sampling technique was used
to select study participants. For households with multiple
children fulfilling the inclusion criteria, a child was
selected using lottery method. The sample size was calcu-
lated using Epi-info version 3.7 by considering the follow-
ing assumptions: 50% as the prevalence of rotavirus
vaccine coverage among children, 95% level of confidence
and 5% margin of error. A design effect of 1.5 and 10%
non-response rate were also anticipated which gives a final
sample size of 633.
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Data Collection Tools and Procedure
Data from the mothers or caregivers of the children were
collected through home to home visits using a structured
interviewer-administered questionnaire. The questionnaire
was designed to capture socio-demographic characteris-
tics; health service utilization; physical access to maternal
health services, family planning and immunization status.
The questionnaire was prepared in English, translated to
Ambharic (the local language), and retranslated back to
English to maintain consistency. The questionnaire was
administered in Amharic. Two days of training regarding
data collection and sampling techniques were given to data
collectors and supervisors. During pre-testing, the accept-
ability and the logical structure of the questionnaire were
checked. Fifteen diploma nurses and three BSc nurses
were recruited for data collectors and field supervisors,
respectively. The data collection assesses for the presence
of a child’s immunization card. Data on child vaccination
(rotavirus vaccine dose 1 and 2) were collected from
vaccination cards and, if unavailable, by parents’ interview
only, as suggested. Data were checked for completeness
and its quality daily by the field supervisors and
investigators.

Measurements of Variables
RVYV is administered orally with an interval of at least four
weeks between the two doses. The recommended vaccina-
tion is a two-dose schedule, administered at 6 weeks (first
dose, rotavirus dose 1) and 14 weeks (second dose, rota-
virus dose 2) of age along with other EPI vaccines.”® The
outcome variable was rotavirus vaccine (RVV) coverage,
with receipt of 2-dose monovalent RVV series classified as
complete. RVV coverage was calculated as; a 12-36
months old child who received the two doses of rotavirus
vaccine divided by the total children included in this study.
A partial series (1 dose of RVV) was categorized as an
incomplete RVV series. Children who did not receive any
rotavirus vaccine before this study was considered to be
not immunized.'®'® The dropout rate was calculated by
subtracting the number of children receiving the last dose
of the RVV from the number of children receiving the first
dose of the vaccine and dividing the difference by the
number of children receiving the first dose of the
vaccine.®® This proportion was then multiplied by 100 to
obtain the dropout percentage.

In this study, Health Extension Workers (HEWs) fre-
quency of home visits was assessed by the number of

HEW visits made in a month. Accordingly, we categorized
it into weekly visits if there were at least four visits per
month, sometimes if there were less than four visits per
month, and no visits if there was no visit at all in a month.

Data Processing and Analysis

Epi-data version 3.1 was used for data entry and data were
exported to SPSS version 21 for analysis. Descriptive
statistics were presented using texts and tables. Binary
Logistic regression model was used to assess the relation-
ship between the dependent (rotavirus vaccine coverage)
and independent variables. Those variables which were
significant in the bivariable analysis (p-value < 0.2) were
entered into the multivariable analysis. In the final model,
a significant association was declared at a p-value less than
0.05 with an adjusted odds ratio (AOR) and the corre-
sponding 95% confidence interval.

Ethical Considerations

Ethical approval was obtained from the Institutional
Review Board of the University of Gondar (Ref. No.
IPH/180/06/2011). Informed consent was also obtained
from children’s parents or guardians. Confidentiality of
information was guaranteed by using code numbers and
data was locked in a safety cabinet. Participants could opt
out of the study at any time if they felt uncomfortable.
Finally, the study was carried out in accordance with the
Helsinki Declaration.

Results
Socio-Demographic and Health-Related

Characteristics of Study Participants

In this study, 603 eligible children aged 12-36 months
were included with a response rate of 95.26%. Most of
the study participants (92.7% and 99.0 %, respectively)
were married and lived in a rural area. The great majority
of study participants were housewives (94.7%) and had no
formal education (77.9%) (Table 1).

Health-Related Characteristics of Study

Participants

Nearly one-fourth (23.2%) of the study participants tra-
veled for more than one hour to reach the nearest vaccina-
tion facility or center. However, the majority (70.0%) of
mothers gave birth in health institutions, 65.8% had
a history of postnatal care and 63.2% had a child vaccina-
tion card at the time of the interview. (Table 2).
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Table | Sociodemographic Characteristics of Study Participants
in the Rural Population of Northwest Ethiopia, 2019 (N= 603)

Table 2 Health-Related Characteristics of Study Participants in
the Rural Population of Northwest Ethiopia, 2019 (N= 603)

Prevalence of Rotavirus Vaccine

Coverage

The overall prevalence of rotavirus vaccine coverage
among children was 76.60% (95% CI; 69.98, 83.22). Of
the 603 children, 474 (78.60%) had received only a single
dose of the rotavirus vaccine. The study also indicated that
the rotavirus vaccine dropout rate was 1.99%.

Factors Associated with Rotavirus

Vaccine Coverage

In the bivariable analysis, age of the mother, source of
health information from radio, maternal education, travel
time to the nearest vaccination center, travel cost to the
nearest vaccination center, antenatal care, postnatal care
and place of delivery were factors associated with rota-
virus vaccine coverage at a p-value of less than 0.2. The
multivariable analysis revealed that maternal education,
travel time to the nearest vaccination centers and postnatal
care visits were significantly associated with rotavirus
vaccine completion. Multivariable logistic regression
revealed that mothers with formal education [AOR =
3.04; 95% CI: 1.63, 5.67] and received postnatal care

Characteristics Frequency Percent Characteristics Frequency Percent
Residence Travel time to the nearest vaccination center
Rural 597 99.0
Urb 6 10 Less | hour 463 76.8
roan ) | hour or above 140 232
Ethnicity . s
Type of transportation to go to the vaccination center
Ambhara 601 99.6
Tigray | 0.2 Public transport 117 19.5
Oromo | 0.2 On foot 465 77.1
Animal riding 7 1.2
Age of mothers (in years)
18-24 102 16.9 Participants perceived traveling cost to the vaccination center
25-35 363 602 High cost 64 10.87
3649 138 229 Intermediate cost 256 43.46
Marital status Low cost 269 45.67
Currently married 559 927 Did you receive/attend any health education session in the last 6
Single 44 7.3 months
Occupation of mothers Yes 423 70.1
Housewife 571 94.7 No 180 29.9
Outdoor worker 32 53
Satisfaction with the available services
Maternal educational status ]
No formal education 470 779 Ver.y Satisfied 18 196
Formal education 133 22.1 Satisfied 146 242
Medium 239 39.6
Dissatisfied 47 7.8
Very Dissatisfied 53 8.8

Frequency of health extension workers visit

No visits 106 17.6
Sometimes visits 461 76.5
Weekly visit 36 6.0

Antenatal care visit

Yes 574 95.2
No 29 4.8

Place of last delivery

Home 181 30.0
Health institution 422 70.0

Postnatal care

Yes 397 65.8
No 206 34.2

Place of postnatal care

Hospital 22 3.6
Health Center 267 443
Health Post 108 17.9

Child’s card availability

Yes 38l 63.2
No 222 36.8
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Table 3 Factors Associated with Rotavirus Vaccine Coverage in
the Rural Population of Northwest, Ethiopia, 2019 (N= 603)

Variables Rotavirus Odds Ratio
Vaccine

Completion

Yes | No | COR (95% CI) | AOR (95% CI)

Maternal education

No formal 347 123 |
education
Formal 115 18
education

2.26(1.32,3.88) | 3.04(1.63,5.67) *

Travel time to the vaccination centers

Less | hour | 361 102 1.37(1.2, 2.10) 2.38(1.34, 4.25) *
| hour or 101 39 |
above

Participants perceived travel cost to the vaccination centers

High cost 49 15 I

Medium 163 93 0.54(0.29, 1.09)
cost
Low cost 242 27

0.46 (0.17-1.12)

2.74(1.36, 5.54) | 2.34 (0.89-3.63)

Antenatal care visit

Yes 443 131 1.78(0.81, 3.92)
No 19 10 |

0.89 (0.35-1.72)

Postnatal care

Yes 336 6l 3.50(2.37, 5.17)
No 126 80 |

4.367(2.62, 7.27)

Place of delivery

Home 130 51 |
health 332 90 1.45(0.97, 2.16) 0.72 (0.34-1.49)
institution

Abbreviations: COR, crude odds ratio, AOR, adjusted odds ratio.

Note: *Statistically significant at p-value <0.0001

[AOR = 4.37; 95% CI: 2.62, 7.27] had higher odds of
rotavirus vaccine completion versus those without formal
education and had not received postnatal care, respec-
tively. Similarly, this study showed that mothers who
took <1 hour to reach the vaccination center ([AOR =
2.38; 95% CI: 1.34, 4.2]) was another positive predictor
of rotavirus vaccine completion (Table 3).

Discussion

In this study, the prevalence of rotavirus vaccine coverage
among children was 76.60%. Formal education, postnatal
care and time taken to reach the nearest vaccination centers

were predictors of rotavirus vaccine completion of children.

In this finding, the prevalence of rotavirus vaccine
coverage was similar to a local study reported from
Sekota Zuria district, Ethiopia (80%).?" However, the cur-
rent finding was lower than reported from local studies
Minjar-Shenkora district (89.2%)** and Debre Markos
Town (93.4%).>® The difference might be due to the
study setting, the rural residence of all mothers with chil-
dren in the current study compared to the former study
settings.

The geographical inaccessibility of health facilities in
rural residences has been found to hinder immunization
uptake and difficulties encountered to reach healthcare
facilities are major barriers to child immunization
completion.> Mothers living in rural areas were more
likely to be affected by the long walking time needed to
reach the health-care facilities from the house and had
lower access to education and counseling on
immunization.>> However, RVV coverage in the study
area was higher than the national coverage of the 2016
EDHS report (56%).** The low proportion of rotavirus
coverage in the EDHS report compared to these districts
might be due to EDHS data being a national-level data and
thus a high variability of immunization services. Also,
higher rotavirus vaccine coverage is documented in
Kenya (86.3%)' compared to the current finding. This
might be explained by the higher educational status of
mothers in Kenya (about 98% of study participants had
primary and above educational status) could increase the
use of available health services, as educated women would
have a better awareness of the benefits of rotavirus
vaccination.

Children from mothers with formal education had
higher odds of completing the RVV schedule than those
without formal education. Similar findings were reported
in studies from Kenya'® and Canada.'® Educated mothers
are generally more aware of the importance of available
health and immunization services, have better communica-
tion skills, and tend to better utilize available health
services.

The multivariable analysis showed that the likelihoods
of rotavirus vaccine completion among children were
higher among mothers who had a history of postnatal
care follow-up compared with those who did not.
Likewise, a greater number of primary care visits and
high continuity of care have higher odds of rotavirus
vaccine completion in Canada.'® This implies that mothers
are getting adequate information about the child vaccina-
tion schedule during their postnatal care visits. The WHO
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guidelines for mothers and infants postnatal care include

guidance on preventive measures like that of

immunization.*®

In this study, traveling time from home to the vaccina-
tion center was another predictive factor for rotavirus
vaccine completion. Mothers who took <1 hour to reach
the vaccination center was significantly associated with
rotavirus vaccine completion. Similarly, a local study
from Sekota Zuria district, mothers/caregivers who tra-
veled for less than one hour to the vaccination center
was associated with a child being fully immunized.*!
This could be explained by the fact that as mothers often
deal with different household responsibilities, a short tra-
vel time to reach the vaccination center would reduce an
opportunity cost. In fact, the universal accessibility of
health-care services like immunization is one of the key
factors in promoting child health and reducing child
mortality.”' However, long travel time to the vaccination
center is a barrier to infant vaccines in the remote
Ethiopian community.**

Limitations of the Study

Recall bias was a limitation of this study. There is a chance
of children’s parents or caregivers that might prone to over
or under-reporting of some variables. But strong efforts
were made to minimize the over or under-reporting of
some variables, mainly through recruiting experienced
data collectors and supervisors and also assessed the pre-
sence of a children’s immunization card.

Conclusion and Recommendations
In the region, rotavirus vaccine coverage was still lower
than expected WHO targets of at least 90% by 2015.
Formal education, postnatal care, and time taken to reach
vaccination centers were predictors to achieving full rota-
virus vaccine coverage of children. Health-care services
utilization after delivery should be intensified to improved
child rotavirus vaccine completion in the districts. The
long travel time should be addressed by strengthening
outreach services and increasing the number of new vac-
cination centers/clusters in the districts.
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