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Background: In developing countries like Ethiopia, about 3 million children’s deaths are
attributed to vaccine-preventable diseases. Studies especially that try to explain the urban to
rural vaccination coverage discrepancy are limited in the study area. This study aimed to
assess full vaccination coverage and associated factors among children aged 12-23 months in
rural and urban kebeles of Pawi district.

Methods: A community-based comparative cross-sectional study among urban and rural
kebeles was conducted. A multistage sampling method was used to select 456 rural and 229
urban. Data were collected from mothers/caregivers using interviewer-administered ques-
tionnaires and vaccination cards. Full vaccination coverage was estimated for both urban and
rural kebeles. Multivariable logistic regression analysis was used to identify factors asso-
ciated with full vaccination. Adjusted Odds Ratio with a 95% confidence interval was
reported.

Results: Full vaccination coverage was 67% (95% CI 63% —71%) and 60% (95% CI: 54%
—66%) among rural and urban residents, respectively. Educational status of the father
(AOR=2.69; 95% ClI, 1.61-4.48), using postnatal care (PNC) (AOR=2.60; 95% CI, 1.58—
4.29), discussion on side effect and contraindications of vaccines (AOR=1.82 95% CI, 1.16—
2.88), and Institutional delivery (AOR=4.39, 95% CI 2.17-8.87) were factors significantly
associated with full vaccination among rural children, whereas using Knowledge on immu-
nization schedules (AOR=1.92 95% CI, 1.03-3.60), PNC (AOR=3.19; 95% CI, 1.57-6.47),
discussion on side effects and contraindications of vaccines (AOR=2.75; 95% CI, 1.4-5.3)
were notably associated with full vaccination among urban children.

Conclusion: The study reveals vaccination coverage was higher in rural compared to urban
kebeles but it is still far below the WHO recommended target. Therefore interventions shall
be made to improve the coverage especially by using the identified factors like improving
PNC service and promoting institutional delivery and health education.
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Background
Vaccine-preventable diseases are major public health problems causing a high
burden of child morbidity and mortality. Vaccination is an effective public health
children

Immunization has eradicated smallpox, lowered the global incidence of polio by

intervention that protects from  vaccine-preventable diseases.’
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99%, and achieved dramatic reductions in illness, disabil-
ity, and death from vaccine-preventable diseases.’
Immunization is key to reduce deaths among children
under 5 years old.® Globally estimated 2—3 million deaths
are averted each year through immunization.*

However, more than 3 million people still die of vac-
cine-preventable diseases each year and approximately 1.5
million of these deaths are in children less than 5 years.” A
large proportion of these deaths are also in sub-Saharan
Africa.®

Ethiopia is aiming to achieve vaccination coverage of
>90% nationally and >80% in every district by the year
2020, but reports indicated that the percentage of children
who are fully vaccinated remains far below the goal set.®
Frequent measles outbreaks and high childhood morbidity
and mortality in the country are among the consequences
of low immunization coverage.” The Ethiopian demo-
graphic and health survey of 2016 showed that the full
vaccination coverage in the country was 39% and has a
high discrepancy between urban (65%) and rural areas
(35%)."°

Full vaccination status can be affected by several fac-
tors like sex”"'! age of the mother, literacy of the mother-
1012714 residence’ ANC  follow up'®™'® Place of
delivery,"”™"” knowledge about vaccination'®2° Distance

.21 and the number of children in

from vaccination sites,
the household.'**

Pawi, where this study was conducted is one of the
districts in BenshangulGumuz region, Ethiopia is mainly
affected by vaccine-preventable diseases.”> Even though
vaccine-preventable diseases are one of the major public
health problems in the study area, studies on immunization
coverage and associated factors are lacking besides the
available studies in the country used a simple cross-sec-
tional study. Therefore, this study was done to fill the
information and methodological gap by determining the
prevalence and identify factors using comparative cross-
sectional design among urban and rural settings.

Methods
Study Design and Period

Community based comparative cross-sectional study was
conducted from April to August 2018.

Study Area and Population
Pawidistrict is located at a distance of 588 km from Addis
Ababa the capital city of Ethiopia. The district is

administratively subdivided into 17 rural and three urban
kebeles. The district has a total population of 61,902
people of which 39,864 (64.4%) are from rural and
22,038 (35.6%) are from urban. Concerning education,
39.86% of the population is considered literate. All
mothers/caregivers of children aged 12 to 23 months
who lived in the selected kebeles for at least 1 year were
included in the study.

Sample Size Determination and Sampling

Procedure

The sample size was calculated using double population
proportions formula with the assumption of P=15% for
rural and 32% for the urbaln,24 5% level of significance,
power of 90%, the urban to the rural ratio of 1 to 2, design
effect of 2 and 10% non-response rate. The total sample
size was 685 which is 456 for rural and 229 urban
residents.

A multi-stage sampling method was used to select
study participants. Primarily kebeles were stratified into
urban and rural kebeles and then eight kebeles were
selected from 17 rural kebeles and two kebeles were
selected from three urban kebeles. A sampling frame of
households with children aged 12-23 months was pre-
pared after a census of households with target children
was carried out, and then by using simple random sam-
pling technique households were selected from each
kebeles. If eligible participants were not available for
two visits the next household was included in the study.

Variables of the Study

A child is considered fully vaccinated if he or she took at
least one dose of BCG vaccine, three doses of Diphtheria-
Pertussis-Tetanus-Hepatitis B and Haemophilus influenza
type B (DPT-HepB-Hib), three doses of the polio vaccine
and one dose of measles vaccine.”> A child who missed at
least one dose of the recommended vaccine is considered
as not fully vaccinated.**

Data were collected about age, sex, marital status of
mother, religion, number of children, monthly family
income, occupation, educational status, place of residence,
birth order, place of birth for index child, distance from
health service, postnatal care usage of mothers, knowledge
of mother or caretaker about vaccination schedule, and
discussion about side-effects and contraindications of

vaccines.
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Data Collection, Tool, and Quality

Assurance

Data were collected by face-to-face interviews and from
vaccination cards using a structured questionnaire. The
questionnaire was first prepared in English and translated
to Amharic the local language, and then it was again
translated back to English. A total of 10 data collectors
and 2 supervisors who are health professionals were
assigned to the data collection.

Training was given for both data collectors and super-
visors for 2 days. Every day after data collection, question-
naires were reviewed and checked for completeness by the
supervisors and principal investigator, and the necessary
feedback was offered to the data collector the next morning.

Data Processing and Analysis

Data were entered using Epi-info version 7 and analyzed
by SPSS version 20. To identify factors associated with
full vaccination, Binary logistic regression, and multivari-
able logistic regression analysis were used. In Binary
logistic regression analysis variables with a p-value <0.2
were included in multivariable analysis. Adjusted Odds
Ratios (AOR) with the corresponding 95% Confidence
Interval for variables with P-value <0.05 were used to
show the strength and direction of the association. To
assess the goodness fit of the modelHosmer Lemeshow
goodness of fit test was used.

Results
Socio-Demographic Characteristics of

the Study Participants

A total of 685 mothers/caretakers, 456 from rural and 229
from urban, were interviewed making the response rate
100%. The mean age with standard deviation (SD) of the
mothers and their children were 28 (£5) years and 17 (x4)
months, respectively. Two hundred thirty-nine (52%) and
116 (51%) of the index children were male in rural and
urban residents, respectively. Most of the respondents, 432
(94.7%) of rural and 223 (97.4%) of urban mothers, were
married. Most participants in rural 297 (65%) and urban
156 (68%) were orthodox Christians. Four hundred (88%)
of the rural and 225 (98%) of the urban deliveries were
institutional (Table 1).

Vaccination Coverage Among 12-23
Months Aged Children

Vaccination status of 514 (75%) children was assessed by
using immunization cards while the remaining 25% were
assessed by asking mothers/caregivers verbally. From
those who showed the vaccination card of their child
majority, 348 (67.7%), were from rural and the rest 166
(32.3%) were from urban. The overall vaccination cover-
age was64.5% (95% CI: 61% - 68.2%). There was a
significant difference between rural and urban residents,
which is 67% (95% CI 63% —71%) and 60% (54—66%)
respectively.

Factors Associated with Overall Full

Vaccination Coverage in Pawi District

Children who live in rural were 1.5 times more likely to
be fully vaccinated as compared to urban children
[AOR=1.5, 95% CI: (1.1, 2.3)]. Children whose father
are able to read and write were 1.7 times more likely to
be fully vaccinated than who are unable to read and write
[AOR=1.7, 95% CI (1.2, 2.6)]. Children born first were
1.8 times more likely to be fully vaccinated compared
with being second and above [AOR=1.8, 95% CI: (1.2,
2.7)]. Children born from mothers who received postnatal
service were 2.9 times more likely to be fully vaccinated
than their counterparts [AOR=2.9, 95% CI: (2.0, 4.3)].
Children born in health institutions were 3.2 times more
likely to be fully vaccinated than those born at home
[AOR=3.2, 95% CI. (1.6, 6.3)]. Children born from
mother who gets advice on side effects and contraindica-
tions of vaccines were two times more likely to be fully
vaccinated as compared with their
[AOR=2.0, 95% CI: (1.4, 2.9)] (Table 2).

counterparts

Factors Associated with Full Vaccination

Coverage in Rural Children

Educational status of the father (AOR=2.69; 95% CI,
1.61-4.48), receiving PNC service (AOR=2.60; 95% ClI,
1.58-4.29), discussion on side effect and contraindications
of vaccines (AOR=1.82 95% CI, 1.16-2.88), and institu-
tional delivery (AOR=4.39, 95% CI 2.17-8.87) were sig-
nificantly associated with full vaccination among children
in the rural setting (Table 3).
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Table | Baseline Characteristics of the Respondent in Pawi District, 2018

Variables

Residence of the Respondent

Rural (n=456) No (%)

Urban (n=229) No (%)

Marital status of the mother Single 4 (0.9) 1 (0.4)
Married 432 (94.7) 223 (97.4)

Divorced 18 (3.9) 4 (1.7)

Windowed 2 (0.4) I (0.4)

Religion of the mother Protestant 58 (12.7) 10 (4.4)
Orthodox 297 (65) 156 (68)

Muslim 15 (3.3) 5(22)

Catholic 86 (19) 58 (25)

Educational level of the mother Not able to write and read 158 (35) 84 (37)
Able to write and read 86 (19) Il (5)

Junior school 79 (17) 12 (5)

Primary school 82 (18) 52 (23)

Secondary school 36 (8) 45 (20)

College or university 15 (3) 25 (1)

Occupation of the mother Farmer 153 (34) 28 (12)
House wife 272 (60) 162 (71)

Merchant 7(2) 15 (7)

Daily labor 13 (3) 19 (8)

Student 11 (2) 5(2)

Educational level of the father Nat able to read and write 109 (24) 56 (24)
Able to read and write 121 (27) 27 (12)

Junior school 58 (13) 20 (9)

Primary school 95 (21) 43 (19)

Secondary school 45 (10) 51 (22)

College and university 28 (6) 32 (14)

Age of the index child in months 12-18 297 (65) 130 (57)
19-24 158 (35) 98 (43)

Sex of the index child Female 217 (48) 113 (49)
Male 239 (52) 116 (51)

Place of delivery Home 56 (12) 4(2)
Institutional 400 (88) 225 (98)

(Continued)
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Table | (Continued).

Variables Residence of the Respondent
Rural (n=456) No (%) Urban (n=229) No (%)

ANC No 12 (3) 4(2)
Yes 444 (97) 225 (98)

PNC No 121 (27) 64 (28)
Yes 335 (73) 165 (72)

Advice on S/E & contraindication on Vaccination No 224 (49) 144 (63)
Yes 232 (51) 85 (37)

Abbreviations: ANC, antenatal care; PNC, postnatal care; S/E, side effects.

Factors Associated with Full Vaccination
Coverage in Urban Children in Pawi
District

In the multivariable logistic regression analysis, PNC visit
(AOR=3.19; 95% CI, 1.57-6.47), discussion on side
effects and contraindications of vaccines (AOR=2.75;
95% CI, 1.4-5.3), and Knowledge on immunization sche-
dules (AOR=1.92 95% CI, 1.03-3.60) were found to be
significantly associated predictors of full vaccination in
urban areas (Table 4).

Discussion

The overall full vaccination status among children aged
12-23 months was 65% whereas in rural and urban resi-
dents it was 67%and 60% respectively. Factors that affect
the overall full vaccination coverage were residence,
father’s educational status, being the first child, postnatal
service utilization, Institutional delivery, advice on side
effect, and contraindication of vaccines. In urban setting
PNC visit, discussion on side effects and contraindication
of vaccines, and Knowledge on immunization schedules
were found to be significantly associated with full vacci-
nation whereas the educational status of the father, receiv-
ing PNC side effect
contraindications of vaccines, and Institutional delivery

service, discussion on and
were significantly associated with full vaccination among
children in the rural setting.

The overall coverage (65%) is below the WHO recom-
mended coverage of 90%.?° This was similar to many
results in different parts of Ethiopia.®'*** A significant
difference in vaccination coverage between urban and
rural children was found. This result was in line with a

study conducted in the Tselemti district that showed full

vaccination coverage to be higher in rural (80%) than in
urban areas (67.5%).'* Similarly, a study conducted in
Ambo district central Ethiopia indicated that full vaccina-
tion coverage was higher among rural children than that of
the urban, 21%, and 15%, respectively.9 The full vaccina-
tion coverage among rural residents was higher when
compared to a study conducted in rural Nigeria®’ but it
was low when compared to a study from Istanbul.*®

The odds of full vaccination among rural children were
nearly two times higher than urban children. This finding
was consistent with findings in Burkinafaso and the rural
District of Ethiopia,'®'* but it is against studies conducted
in Lay Armachiho and Jigjiga Districts.”*®> The higher
coverage in rural arecas might be due to the health exten-
sion program which is mainly focused on improving rural
health programs.*’

Children whose father can read and write were more
likely to be fully vaccinated than children whose father is
not able to read and write. This association was observed
in the overall model and for the rural residents but it was
not significant among the urban residents. This result was
consistent with the study conducted at Mizan Aman Town,
Sinana district, and Nigeria.®'®*” Those who read and
write could have better information about vaccine-preven-
table diseases and the use of vaccination which they get
from written sources and other sources.

Birth order of children showed a significant association
with full vaccination status, being the first child in the
family had nearly two times higher odds of full vaccina-
tion than being the second and above. This is in line with
finding in Ethiopia, Kenya, and Zimbabwe.'****° The first
child in many cultures is the favourite one this helps them
get a better attention and time which enables him/her
complete full course of vaccination.
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Table 2 Factor Associated with Overall Full Vaccination Coverage in Pawi District, 2018

Variables Vaccination Status COR (95% CI) | AOR (95% CI)
Partial No. (%) | Full No. (%)

Residence of the respondent

Urban 92 (40.17) 137 (59.83) 1.00 1.00

Rural I51 (33.11) 305 (66.89) 1.4 (1.0, 1.9) 1.5 (1.1, 2.3)*
Sex of the index child

Female 131 (39.7) 199 (60.3) 1.00 1.00

Male 112 (31.55) 243 (68.45) 1.4 (1.0, 1.9) 1.5 (1.0, 2.1)
The educational level of the father

Not able to write and read 76 (46.06) 89 (53.94) 1.00 1.00

Able to read and write 167 (32.12) 353 (67.88) 1.8 (1.2, 2.6) 1.7 (1.2, 2.6)*
The educational level of the mother

Nat able to write and read 105 (43.39) 137 (56.61) 1.00 1.00

Able to read and write 138 (31.15) 305 (68.85) 1.7 (1.2, 2.3) 1.0 (0.7, 1.5)
Having radio/television

No 152 (43.68) 196 (56.32) 1.00 1.00

Yes 91 (27.00) 246 (73.00) 2.0 (1.5,2.8) 1.6 (1.0, 2.2)
Birth order of child

Second and above 188 (39.50) 288 (60.50) 1.00 1.00

First 55 (26.32) 154 (73.68) 1.8 (1.3, 2.6) 1.8 (1.2, 2.7)*
PNC service

No 107 (57.84) 78 (42.16) 1.00 1.00

Yes 136 (27.20) 364 (72.80) 3.7 (26,5.2) 2.9 (2.0, 4.3)*
Place of delivery

Home 42 (70.00) 18 (30.00) 1.00 1.00

Health institution 201 (32.16) 424 (67.84) 4.9 (2.8, 8.8) 3.2 (1.6, 6.3)*
Advice on side effects and contraindication of vaccination

No 157 (42.66) 211 (57.34) 1.00 1.00

Yes 86 (27.13) 231 (62.87) 2.0 (1.4, 2.8) 2.0 (1.4, 2.9)*
Time to reach the nearest health facility

More than 30minute 38 (46.91) 43 (53.09) 1.00 1.00

Less than 30 minute 205 (33.94) 399 (66.06) 1.7 (1.0, 2.7) 1.5 (0.9, 2.4)
Know the immunization schedules

No 81 (45.51) 97 (54.49) 1.00 1.00

Yes 153 (31.61) 331 (68.39) 1.8 (1.2, 2.5) 1.3 (0.8, 2.0)

Note: *P-value <0.05.

The odds of full vaccination among children born to
mothers who had PNC follow-up was higher as compared
to their counterparts. This holds true in all the three mod-
els; the overall, rural and urban settings. This finding
agrees with studies conducted in the Amibara district in
Ethiopia and rural Nigeria.'>?” This shows provision of
health education for the mother and vaccination service for

the baby during postnatal visits play a significant role in
increasing the full vaccination coverage.®'

Institutional delivery was found to increase the odds
of full vaccination compared to home delivery in the
overall and rural settings but it was not significant
among urban residents. This result is in line with pre-

vious studies in Ethiopia and Nigeria.'®'**” The reason
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Table 3 Factor Associated with Full Vaccination Coverage in the Rural Area of Pawi District, 2018

Variables Vaccination Status COR (95% CI) AOR (95% CI)
Partial No. (%) Full No. (%)

Fathers educational status

Not able to read and write 53 (48.63) 56 (51.37) 1.00 1.00

Able to read and write 98 (28.24) 249 (71.76) 2.4 (1.5, 37) 2.69 (1.61, 4.48)*
Mothers educational status

Not able to read and write 68 (43.04) 90 (56.96) 1.00 1.00

Able to read and write 83 (27.85) 215 (72.15) 2.0 (1.3,2.9) 1.09 (0.66, 1.78)
Having Radio/television

No 102 (41.98) 141 (58.02) 1.00 1.00

Yes 49 (23.00) 164 (77.00) 2.4 (1.6, 3.6) 1.38 (0.86, 2.21)
PNC service

No 70 (57.85) 51 (42.15) 1.00 1.00

Yes 81 (24.18) 254 (75.82) 4.3 (2.8, 6.7) 2.60 (1.58, 4.29)*
Discussion on side effect and contraindication

No 87 (38.84) 137 (61.16) 1.00 1.00

Yes 64 (27.59) 168 (72.41) 1.7 (1.1, 2.4) 1.82 (I.16, 2.88)*
Place of delivery

Home 39 (69.64) 17 (30.36) 1.00 1.00

Health institution 112 (28.00) 288 (72.00) 59 (3.2, 10.8) 4.39 (2.17, 8.87)*
Know the vaccination schedules

Not adequate 34 (40.00) 51 (66.00) 1.00 1.00

Adequate 110 (30.64) 249 (69.36) 1.5 (0.9, 2.4) 0.71 (0.39, 1.30)

Note: *P-value <0.05.

behind could be due to the fact that after delivery health
workers provide advice for mothers on the benefit of
vaccination and some of the vaccinations are started on

the first day of the baby.

The odds of full vaccination for children whose mother
ever discussed side effect and contraindication of vaccines

with health workers was higher in all settings as compared

to their counterparts. This result was similar to the study

Table 4 Factors Associated with Full Vaccination Coverage in Urban Areas of Pawi District, 2018

Variables Vaccination Status COR (95% CI) AOR (95% CI)
Partial No (%) Full No (%)

Having radio/television No 50 (47.62) 55 (52.38) 1.00 1.00

Yes 42 (33.87) 82 (66.13) 1.78 (1.04, 3.03) 1.77 (0.95, 3.29)
PNC service No 37 (57.80) 27 (42.20) 1.00 1.00

Yes 55 (33.33) 110 (66.67) 2.74 (1.52, 4.96) 3.19 (1.57, 6.47)*
Advice on side-effects and contraindication No 70 (48.61) 74 (51.39) 1.00 1.00

Yes 22 (25.88) 63 (74.12) 2.71 (1.51, 4.86) 2.75 (1.4, 5.3)*
Know the vaccination schedule No 47 (50.54) 46 (49.46) 1.00 1.00

Yes 43 (34.40) 82 (63.60) 1.95 (1.13, 3.37) 1.92 (1.03, 3.60)*

Note: *P-value <0.05.
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conducted in the Arbegona district of southern Ethiopia.'”
This could be due to the reassurance of health care provi-
ders about the possible side-effects and the available inter-
ventions that makes the mothers comfortable to get their
children vaccinated.

Children born from mothers who had knowledge of
immunization schedules were nearly two times more likely
to be fully vaccinated than their counterparts in the urban
setting. This result was consistent with other studies in

%19 and Kenya.>® This greatly reduces missing vac-

Ethiopia
cination doses due to not availing themselves in the vaccina-
tion dates thus increases the odds of getting the full vaccines.

Since it is a cross-sectional study and the data collected
are not exclusively from the vaccination cards recall bias
cannot be ruled out. Since the study was also done in a
single district in Ethiopia, it may not reflect the whole

picture of vaccination coverage in the whole country.

Conclusions
This study reveals vaccination coverage to be higher in
rural compared to urban kebeles but it was far below the
WHO recommended target. Factors that affect the overall
full vaccination coverage were residence, father’s educa-
tional status, being the first child, postnatal service utiliza-
tion, Institutional delivery, advice on side effect, and
contraindication of vaccination. In urban setting PNC
visit, discussion on side effects and contraindication, and
Knowledge on immunization schedules were found to be
significantly associated with full vaccination whereas the
educational status of the father, receiving PNC service,
discussion on side effect and contraindication, and
Institutional delivery were significantly associated with
full vaccination among children in the rural setting.
Therefore, interventions shall be made to improve the
coverage especially by using the identified factors like
improving PNC service, promoting institutional delivery,
advising, and reassuring mothers on the side effects of
vaccinations.
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