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expanded program on immunization target disease. Data from world health organization (2018),
20 million children miss out on lifesaving vaccinegls as measles, diphtheria and tetanus and

2 8 million children are dying annually froemasily preventable diseases and many more fall ill
Thestudy aimed to identify determinant factors of dropout from vaccination among children age
15-23 month in Gonjkollela district, North West Ethiopia 2021

Methods: Communitybased nmatched case control study was conduétech Septembér30
2021 and total of 225(75cases, IdMtrols) simple random and sysiatic samplingtechnique
wereused to reach study participants; mothers/caregivers who haveeohll&23 month of age
were included in the studyThe data wascollected house to house by using interviewer
administeredstructured and a praesed questionnaireggnd enteredcoded, cleaned with epiinfo
version 7.3 exported and analyzed using SPSS version@3.0wltivariable logistic regression
variables with Pvalue <0.05 at 95% CI were considered statistically significant.

Result: Counselingmothers about vaccination OR = 3.3, 95% CI: (1.198.92); fear of
vaccine side effects(AOR = 5, 95% CI: (043.489), primary care giver knowledge on
vaccination (AOR 8, 95% CI:(2.1629.65) anddistance to reachealth facility greater than
half hour(AOR =4.1, 95% CI(1.1-15.2))were founddeterminanbf vaccination dropout

Conclusion Counseling on vaccination, fear of vaccine side effects, primary care provider
vaccination knowledge, and a distance to a health facility of morehtiléhour were all found

to bedeterminants of vaccination droppsb district health office addeew vaccine site and
strength outreach services; health professional should counsel every mother at every opportunity

and delivewital vaccine message to assist reduce immunizatiopout among children.
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1. INTRODUCTION

1.1 Background

To combat vaccine preventable disease, the world health organization estabkpheded
program on immunization (EPI) in 192d inEthiopianit waslaunchedn 1980It was created

with the intention of lowering the mortality and morbidity caused by vaquiaeentable
diseases in children and mothaighen the program first began, the &rgudience was children
under the age of twdJntil 1986,when it was reduced to less than a year in order to meet the
global immunization targefl). According to the world health organization,” vaccine have the
power not only to save, but also to transform lkgesng children a chance wrow up healthy,
attend school, and improve their lifd )RV SHFWYV 33 F F RatEGneSQchn\WrBvext\VEKG \
of deaths among children under the age of {®e And in children, being fully vaccinated is

associated with a 22% lower mortality résg .

Childhood vaccination is one of efficient and eostfective public health intervention for
reducing morbidity and mortality in children, evergar; it saves millions of lives and prevents
debilitating illness and disabilityrfhough the immunization coverage is improving, the program

is challenged with vaccination dropouts. Immunization wittdsee more effective if the child

can receive the full course of recommended vaccination dos@side from achieving high
FRYHUDJH ZLWK SRWHQW YDFFLQH UHFHLYLQJ D FKLOGuV
doses at appropriate age is critidal reduce incidence of vaccin@reventable disease in
children as a result, ensuring that children receive all vaccine doses before 12 menthes is critical

for childhood vaccination stat{45 .

The World Health Organization (WHO) considers children to be fully vaccinated if they have
received a vaccination against tuberculosis Bacillus Chalmette Guerin (BCG), three doses of
pentavalent vaccine Diphtheria, pertussis, and Tethlepsititis BHomophles influenza type b
(DPT-Hep BHib), pneumococcal conjugated vaccine (PCV), and polio dose of Rotavirus

and two dose of measles vaccination by the age of 9, and 15 mlantmplete vaccination can

be defined as children who missed at least one dbsiee ten vaccines before the age of 15
months(5).



Pentavalent3 coverage by 12 months of age is regarded as an indicator of immunization program
performanceChildren who have not received any dosePemtavalenby age 12 months (zero

dose childra) represent a lack of access to immunization services; those who receive
Pentavalentbut do not complete the series are considered to have droppé&tnisvalerit-to-
Pentavalent3iropout, an indicator of immunization pgoam utilization, is calculate as the

percentage of children who receiviedntavalerit but notPentavalentd, 6).

Dropout rate is defined as the rate difference between the first and the last dose, or the rate
difference between thrst and the last vaccindt is an indicator of immunization program
performance, and it is estimated to be 5% in 2016éhithreedose DTP seriesiropout highest

in the African Region (11%) and lowest in the Western Pacific Region (0.A%yop-out rate

of more than 5% in routine expanded Program on Immunization (EPI) programs usually
indicates a quality problem with the program that must be addrégsBdopout rate used to
DVVHVY SURJUDP FR Q W QrépouvieRveennie @rst Rd iRiZdoses of BPT
HepB-Hib is the best indicator, as this vaccine is not typically administered during
campaigng).A child should receive all vaccines at the recommended intervals to achieve

maximum protection against vaccipeeventablalisease®) .

1.2 Statement of the Problem

In 2018,194 million childrenworldwide did not complete the-8Bose DTP seried3.5 million
(70%) received zero DTP doses, and 5.9 million (30%) started but did not complete the DTP
series; the overall DTRtb-DTP3 dopout rate was 4% andhried by region, vaccine, World
Bank economic classificatiorDTP1to-DTP3 dropout rates randegrom 1% in the Western
Pacific Region to 10% in the African Region. DF®@1DTP3 dropout rates were highest (7%)
among lowincome countries and lowest among higbome countries (3%).Hatw-reach
populations,geographic distance or terrain, whereasitasvaccinate populations include those
who are reachable but whose distrust, religious beliefs, or other factors can lead them to decide
against vaccination for theghildren. Amongthe 19.4 million children who failed to receive



DTP3, 11.7 million (60%lived in 10 countries, including 5.6 million (29%) who lived in India
and NigerigEthiopia account 4¢6).

Global estimates of coverage with the third dose of DTP (DTP3), the first dose of measles
containing vaccine (MCV1), and the third dose of polio vaccine (Pol3) ranged from 84% to 86%
during 20102019 (10) . In 2019 worldwide 19.7 million children (15%) wereat vaccinated

with DTP3. During 201@019, the number of zewose children increased in the African,
Americas, and Western Pacific regions. Global coverage with the second MCV dose increased
from 42% in 2010 to 71% in 2019. During 202019, global covege with underused vaccines
increased for the completed series of rotavirus vaccine (Rota), pneumococcal conjugate vaccine
(PCV), rubellacontaining vaccine (RCV), Homophiles influenza type b vaccine (Hib), hepatitis

B vaccine (HepB), and human papillomasrvaccine (HPV{6).

Achieving universal coverage with all recommended vaccines will require tailooedext

specific strategies to reach communities with substantial proportions ofdaseo and
incompletely vaccinated children, particularly those in remote rural, urban poor, and €onflict
affected communitiesf African ard Southeast Asian countries whigverethe most affected
regions by vacine-preventable diseasaccountedor 50 % of all undefive deaths in 2018;
Ethiopia contributes 46 %of the cases, with 51 %of deaths from measles among eight eastern

African countrieq11).

According to a casbased surveillance, the annual incidence of measles was estimated at 29.1
cases per 1 million peopl&ased on WHO and UNICEF estimates during 22009, gldal
coverage with DTP1 (89 900 %) and DTP3 (84 %85 %) remained stable; The Americas
were the only region with a decrease in DTP3 coverage (from 91 % to 84 2§19, DTP1

coverage ranged from 81 % in the African region to 97% in the European(i&)ion

The Ethiopian Demographic Health Survey (EDHS) 2016 report showed that nearly two in every
five children aged 123 months (39%) received all basic vaccinations at some time, and 22%
were vaccinated by the appropriate age. It was found that the percehtdmieren aged 123
months who are fully vaccinated increased from 24% in 2011 to 39% in(281L&Due to its






large size population, the country still has a large number of unvaccinated children and there are
huge variations in immunization coverage agoeagions. Due to the topographic and climatic

situation as well as limited capacity of the EPI progra@is

Study conducted in Ethiopia showed that 66% of the children received BCG vaccine and 56%
received measlegaccine. A relatively higher percentage of children received the first dose of
DPT (64%). However, only 37% received the third dose of DPT, reflecting a dropout rate of
42%. More than eight out of every ten children (82%) received the first dose of pdlionly

about four in ten (44%) received the third dose, reflecting a dropout rate of 46%in Ettiidpia

According to 2016 Ethiopian demographic anmealth survey(EDHS) repoi$everal factors
contribute to childood vaccination dropouspproximately 3 in 10 (31%) of children whose
mothers have no education are fully vaccinated, compared to more than 7 in 10 (72%) of
children whose mothers have a secondary education or higjh@far patterns are observed by
household wealth. The survey also indicated that there was a wide variation and discrepancies
among regions regarding full immunization coverage ranging from 89% in Addis Ababa to 15%
in Afar region (9) . Despite the governmentof Ethiopia struggling to achieve its target
immunizationcoveragedy training cargroviders, increasingaccine facilityincluding outreach
services the pooled immunization coverage wagill only 60% (15).According to 2021 Gonji

kolela district annual immunizatiorreport pentavalenticoverage was86% and pentavalent3
coveragewas 80% with dropout ratef 6% (16). Therefore, the aim of this study is to identify

determinants of vaccination dropout among children ag@3 fonths.



1.3 Significance of the study

Immunization is a critical public health intervention for reducing morbidity and mortality from
vaccinepreventable disease3he primary aim of this study is to identify determinants of
immunization dropout among children agedt® months in Gonji kolleladistrict, North
Western Ethiopia 2021 so thhealth cargprovidersand district officers address those factors
and improve immunization performance

Furthermore this study provideslevantinformation for different stakeholders and program
managerdor effective tracing mechanism of vaccination dropouthe findings of this study
will also be frameworks for further investigation of underlying risk factamsmunization

dropout.





















lowest flow of average 90 days as-@y (seasonal) duration low flow and (b) highest flow from each
individual day of the year asday duration high flow; r@d highest flow of average 90 days asda®y
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Figure 3. 9NDVI of Gumara River catchment in Dry season marithlarch between 2000 ar2919 and

ODUFK (YDSRWUDQVSLUDWLRQ RYHU WKH *XPDUD FDWFKPHQW V
Evapotranspiration-8& D\ *OREDO NP- UHVROXWLRQ.ZDV.XVHG.IRYWSWKH HVW
Figure 3. 10 Average cumulative rainfall in three periods 192@L1 (a), 20122014 (b) and 2012018

(c). The cumulative rainfall records considered here lie in the sameitta20 mm cumulative runoff

depth records for each record year; that is the cumulative rainfall required for 20 mm run off generation.

Figure 3. 11 Environmental Flow Components of Gumara River; Extreme Low Flow, Low Flow, High
Flow Pulse, Small Floods and Large Floods. The horizontal line (a) shows the small flood minimum peak
flow and the horizontal lineb] shows large flood minimum peak flow...........cooovvevviiiii 47

Figure 3. 12 Duration (a) and Timing (b) of environmental flow components. Duratioreisiimber of

days a given flow component occurred and Timing is the Julian date when a given flow component
occurred. Note. The Duration (a) in 2012 iS 200 dAYS......uuvieeiiriiiiiiiiiieeeieeeeeeee e, 48

Figure 3. 13. Flow Components sasvis Spawning Migration Period (Below the line) and Reproduction
Period (Above the line) of Fish Species in Lake F@&uanara River. Spawning migration and reproduction
begin in June and Jufor most of the fish species. Migration kicks off as freshest water or flow pulses
reach the lake, i.e., between high flow pulse begin from 48%m June and small flood of 294°m ! in

Figure 4. 1. Location and sampling sites in the three reaches of Gumara River. (a) Ethiopia, (b) Lake Tana
subbasin, (c) Gumara watershed divided itticee reaches (lower in blue, middle in brown, and upper in
light green), associated flood plain wetlands (Welala and Shesher), and the Lake (Abebe et al., 2020). The

numbers indicate the different SAmMPIiNG SIEES.........coiiiiiiiiiiiiiie e 60

Figure 4. 2. Monthly flow of March for the three sites of Gumara River between 1985 and 2020. The
Gumara mouth (blue) and Gava (orange) are modelled flows where irrigatioW HU R | P V ZD\
subtracted, and Bridge (grey) is 0bServed fIOM...........ccooiiiii e 64

Figure 4. 3. Flow duration curve for the month of Maieh Higher river orders of the Gumara bridge site
(LRO5) in the lower reach, Menekuzer site (MR02) and Sensawuha site (URO06) in the upper reach; (b)
lower river orders of Guanta lower site (LR0OO) in the lower reach, Fogeda site (MR04) in the middle reach
and Debretabor site (URO04) in the upper reach. The flow duration for other sites is generated likewise to
extract the 80tpercentile flow (Q80) as the threshold for low flow and moderate to high flow separation.
LR 1 lower reach, MRf middle reach, and URUPPEr reach..........cccccooviiieiiiiiine i 64

Figure 4. 4. Water quality status in Gumara river in March 2020 based on chemical water quality
requirements of fishery (UNECE, 1994, Chapman, 1996, De Ruyter van Stevenick, 2006) and
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