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Background: Globally, national immunization programs are at risk of disruption due to severe health system constraints caused by 
the ongoing Corona Virus Disease 2019 (COVID-19) pandemic.
Objective: To assess the impact of COVID-19 on the availability of supplies of routine childhood immunization in the Oromia 
Regional State in Ethiopia.
Methods: A health facility-based mixed-methods of study design was conducted. Both quantitative and qualitative data were 
collected using pre-tested questionnaires and key informant interview question guides, respectively. Descriptive statistics such as 
frequencies, means, and standard deviations were performed. Binary logistic regression analysis was employed to assess the 
associations between the COVID-19 pandemic and the availability of vaccine-related supplies at health facilities in study area. The 
qualitative data were analyzed using a thematic content analysis approach.
Results: Of the total 448 study participants, 214 (47.8%) reported that COVID-19 has disrupted childhood vaccines availability. 
A significant proportion of participants agreed with the disruption of BCG (62.1%), OPV (48%), IPV (40.4%), and PENTA (36.9%) 
vaccine availabilities. These findings were also supported with key informant interviews. Fear of not maintaining physical distance 
(71.4%) followed by government lockdown (68.1%) and inadequate supply by local providers/suppliers (62.4%) were the most 
frequently reported likely causes for the observed disruptions. A large proportion of participants (87.7% and 81.7%) reported 
disruptions in the supply of face masks and hand gloves, respectively. As to the binary logistic regression analysis, the study 
participants from hospitals were 1.72 (1.01, 2.68; 95% CI) times more likely to report the impacts of COVID-19.
Conclusion: Corona Virus Disease −19 significantly disrupted the availability of supplies of childhood immunization in the Oromia 
region. The most disrupted vaccines and related supplies were BCG, OPV, IPV, PENTA, facemasks, and hand gloves. An effective 
vaccine supply management is crucial to prevent disruptions during pandemics such as COVID-19.
Keywords: availability of supplies, childhood vaccines, disruption, impact of COVID-19, Ethiopia

Introduction
Globally, vaccination prevents between 2 and 3 million deaths every year.1,2 It plays a crucial role in achieving 14 of the 
17 Sustainable Development Goals (SDGs). 1,3–5 While vaccines save millions of lives each year, an estimated 
1.5 million under-five children die from vaccine-preventable diseases (PVDs) due to low coverages in low- and middle- 
income countries in the globe.6,7

Although there has been unprecedented progress in preventing childhood mortality from infectious diseases through 
vaccination in this twenty-first century, the Corona Virus Disease 2019 (COVID-19) pandemic has disrupted routine 
childhood immunization for many vaccine-preventable diseases at the global, regional, and national levels.8 As reports 
indicated global vaccination coverage dropped from 86% in 2019 to 83% in 2020 and the proportion of children who 
completed the required childhood vaccinations was 69.21% in East Africa including Ethiopia.6,9
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Worldwide, national immunization programs are at risk of disruption due to the severe health system constraints 
caused by the ongoing COVID-19 pandemic.10 The COVID-19 pandemic caused the most widespread and largest global 
disruption of routine childhood immunization services in 20206,11 In addition, maternal, neonatal, child, and sexual and 
reproductive health services were all impacted by the restrictions imposed by the government in response to COVID-19 
including childhood immunization.12,13 A decline in vaccine coverage, in general, has been reported worldwide.14 

According to a WHO and UNICEF estimate, globally at least 80 million children are at risk of Vaccines Preventable 
Disease due to the COVID-19 pandemic.14,15

The ongoing COVID-19 impact on routine child immunization is higher in lower-income countries with limited 
health-care resources and fragile health systems.16,17 For instance, the utilization of vaccination services at the national 
level decreased by 31% in Lebanon.18 Disruption of immunization services, even for brief periods, will result in 
increased numbers of susceptible individuals and raise the likelihood of an outbreak of vaccine-preventable diseases 
(VPDs) such as measles.19

The reasons for disrupted services vary. Some parents are reluctant to leave home because of restrictions on 
movement, lack of information, or because they fear infection with the COVID-19 virus. In addition, many health 
workers are unavailable because of restrictions on travel, or redeployment to COVID response duties, as well as lack of 
personal protective equipment. Transport delays of vaccines are exacerbating the situation.15,20,21

The access to and supply for vaccination are more likely to have been affected by the lockdown measures.21,22 The 
possible factors for the effects on the coverages and supplies of childhood immunization during the COVID-19 pandemic 
are fear of contracting severe acute respiratory syndrome Coronavirus 2 (SARS-CoV-2) infection by the population due 
to interruptions in public transport or economic difficulties; and reduction in the health-care workers due to lack of 
protective equipment or reassignment to the assistance and management of patients affected by COVID-19.15

Vaccine stocks are running dangerously low in some low-income countries as supply chains have been disrupted by 
travel bans and canceled flights23 The pool of unimmunized children is expanding during the lockdown, leaving them 
susceptible to VPDs and also the occurrence of a disease outbreak at a population level. This highlights the need for 
mitigation, tailored to promote immunization and safe service delivery, as soon as possible.24 Improving immunization 
coverage requires creating a reliable supply of vaccines, training and incentivizing health workers, and strategies to 
improve the demand for immunization.25

In many developing countries, inefficiencies in the supply chain for the WHO’s Expanded Program on Immunization 
(EPI) vaccines are of concern. These inefficiencies result in thousands of people not being fully immunized and create 
a significant risk of disease epidemics.26,27

As the findings of a systematic review and meta-analysis study showed, only about 50% of 12–23 months old children 
in Ethiopia were fully vaccinated with significant disparities among regions.27,28

Understanding the level of immunization coverages and availabilities of childhood vaccine-related supplies is vital to 
designing appropriate interventions.28 The current immunization service models of COVID-19 pandemic require adaptation, 
including physical distancing measures, personal protective equipment, and good hygiene practices for infection control at the 
vaccination clinics.10 Continuous and timely assessment of vaccine coverages as well as availabilities of related supplies can play 
pivotal roles in responding to potentially volatile changes during the COVID-19 pandemic.29 Furthermore, the impacts of 
COVID-19 on the vaccine supplies of childhood vaccines in the Oromia region, Ethiopia are not yet studied. Oromia region is not 
only the largest region in Ethiopia in both surface area and population, but also with very diversified ethnic groups which makes it 
somewhat representative to the population of the country. The main aim of this study, therefore, was to assess the impact of 
COVID-19 on the availability of supplies of routine childhood immunization at the Oromia Regional State in Ethiopia.

Methods and Materials
Study Design and Setting
This health-facility-based mixed methods research design was conducted from May to June 2021 to assess the impact of 
COVID-19 on the availabilities of supplies of routine childhood immunization in the Oromia Regional State, Ethiopia. 
Oromia is the largest and the most populous region in the country. As to the national population and housing census 
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report of 2007 of Ethiopia, the projected population of Oromia Regional State for the year 2020 was about 38.2 million, 
which comprises about 35% of the population of the country. Administratively, the Oromia region is divided into 21 
zones 19 town administrations, and 317 Woredas (districts).31–33

Study Participants and Sampling
The study units were those purposively selected health institutions in ten zones of Oromia. We randomly selected health 
workers, who directly involve in vaccine supply chain management from 10 zonal health departments, 20-district health 
offices (DHOs), 7 hospitals and 23 health centers to participate in this study. The 10 zones selected to participate in this 
study among the 21 in Oromia Regional State were: 1) Arsi Zone, 2) Bale Zone, 3) East Shewa Zone, 4) East Wollega 
Zone, 5) Jimma Zone, 6) North Shewa Zone, 7) Southwest Shewa Zone, 8) West Arsi Zone, 9) West Shewa Zone and 10) 
Oromia Special Zone Surrounding Finfinne. These ten zones were believed to represent the whole region as they were 
selected from different areas in the region.

In addition, 450 health-care workers (15 randomly selected from each of the 7 hospitals and 23 health centers) were 
taken as the study participants. Primary and secondary data were collected from all the selected health institutions using 
both quantitative and qualitative data collection methods. Quantitative and qualitative data sources and methods were 
triangulated in order to increase the validity of the study.

For qualitative data collection, 60 key informant interviews (KIIs), ie, 6 KIIs from each of the selected 10 zones were 
conducted. The key informants were health workers who directly involved in the vaccine supply chain management, ie, 
zonal supply chain managers, district health offices supply chain managers, pharmacy heads, respective immunization 
unit heads, focal health workers in respective hospitals and HCs. The participants for KIIs were purposively selected 
using the criterion purposive sampling technique.

Data Collection and Quality Control
Primary and secondary data were collected from all the selected health institutions and their respective health workers using 
both quantitative and qualitative data collection methods. Structured questionnaires were used to collect the required primary 
quantitative data from all selected health workers in selected health institutions, ie, from seven hospitals and 23 HCs in the 
study area. The KII question guides were used to collect the KIIs. The guides included all the required information to assess 
the likely effects of COVID-19 on the availability of supplies of childhood immunization in the study area. The information 
generated from the KIIs helped to understand the problems in detail from each participant’s perspective.

Both data collection tools (questionnaire and KII question guide) were prepared in English and translated into local 
languages, Amharic and Afan Oromo. All data collection tools were pre-tested to assess their completeness in capturing 
all the variables required as per the specific objectives of the study. Quality assurance audits were carried out during the 
data collection process by field supervisors as well as the research team members by themselves. All the data collected, 
documents and reports were subject to regulatory audits and inspections without hindering confidentiality. Three days of 
training were given to both data collectors and supervisors by the researchers. The training included a discussion on the 
objectives of the study, contents of the data collection tools, data collection techniques, and maintaining the confidenti
ality of the responses. Moreover, the completeness of the filled questionnaires and checklists was checked by supervisors 
on a daily basis.

Data Management and Analysis
The collected quantitative data were first entered and cleaned using Epi Info version 7.2 statistical software and then 
exported to SPSS software version 25.0 for analyses. Various statistical methods like descriptive statistics such as 
frequencies mean and standard deviations (SDs) and also binary logistic regression tests were employed to identify the 
predictors for the impacts of COVID-19 on the availabilities of the supplies of childhood immunizations.

Qualitative data were first recorded using an audio recorder and then transcribed verbatim, translated, and exported 
into NVivo version 12.0 software for analysis. A thematic-content method was used for qualitative data analysis.
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Results
Results of the Quantitative Data Analysis from the Survey
A total of 10 zones, 20 districts, and 30 health facilities in the Oromia Regional State of Ethiopia were included in this 
study. Of the 30 public health facilities, 7 were hospitals, and the remaining 23 were health centers. Fifteen health 
workers from each of the selected 30 health facilities participated in this study.

From the total 448 study participants, 214 (47.8%) reported that COVID-19 has disrupted the availability of 
childhood vaccines in their respective health institutions. Of those 214 respondents 198 (92.5%) reported that at least 
one of the childhood vaccine availability was disrupted in their respective health facilities due to COVID-19 pandemic.

A large proportion of participants, 62.1% (123/198) expressed the disruption of BCG vaccine whereas the lowest 
(29.8%) disruption was reported as the rotavirus vaccine. The rate of identifying BCG disruptions (69.1% or 38/55) was 
highest among hospital staff compared with that of health center staff (59.4% or 85/143). The rate of PENTA disruptions 
was about 9% higher among health centers (39.2%) than that of hospitals (30.9%). The rates for BCG and OPV 
disruptions were higher among health centers than hospitals. However, among the 214 study subjects who reported as 
childhood vaccines are disrupted due to the COVID-19 pandemic, 16 (7.5%) did not specify the kind of vaccine that was 
disrupted (Table 1).

Fear of not maintaining physical distance, 71.4% (152/213) was reported as the main reason for the disruptions during 
COVID 19 followed by government lockdown decision (68.1%), and inadequate supply by local providers/suppliers 
(62.4%). Distance of health institutions; poor cold chain management system; fear to maintain physical distances and 
government lockdowns were reported as more likely causes in hospitals compared to health centers. Whereas the 
inadequate number of health workers, inadequate supplies from local providers and international donors; and inability 
to purchase vaccines were reported as more likely causes in health centers compared to hospitals. The rate for poor 
supply management system was reported somewhat in equal proportions from both types of health facilities, ie, 34% 
(health centers) versus 35% (hospitals) (Table 2).

Of those 284 (63.4% of the total study participants), who reported the disruption of at least one vaccine-related supply 
due to COVID-19, a large proportion of participants, 87.7% (249/284) reported disruptions of face masks, followed by 
hand gloves (81.7%). Except for face masks, the percentages of disruptions for other vaccine-related supplies were higher 
in health centers compared to hospitals. Except for syringes and needles, where the reported agreement was lower in 
proportion, the proportion of participants who agreed on disruptions of other vaccine-related supplies was high. However, 
a very insignificant number of participants responded that they did not know (Table 3).

Table 1 Proportions of Childhood Vaccines Disrupted in Hospitals Compared to Health Centers, Oromia Region, Ethiopia, May 2021 
(n = 198)

In Your Opinion, which of the Following Childhood Routine 
Vaccines have Been Disrupted in your Health Institution 
During the COVID-19 Pandemic?

Hospital HCa Overall

N % of  
Respondents 
(nhospital = 55)

N % of  
Respondents 
(nHC = 143)

N % of 
Respondents  
(ntotal = 198)

BCGb vaccine 38 69.1 85 59.4 123 62.1

OPVc vaccine 33 60.0 62 43.4 95 48.0

Pentavalent vaccine 17 30.9 56 39.2 73 36.9

Measles vaccine 13 23.6 57 39.9 70 35.4

PCVd vaccine 15 27.3 52 36.4 67 33.8

Rotavirus vaccine 12 21.8 47 32.9 59 29.8

IPVe vaccine 14 25.5 66 46.2 80 40.4

Abbreviations: aHC, Health center; bBCG, Bacillus Calmette-Guerin; cOPV, Oral poliovirus vaccine; dPCV, Pneumococcal conjugate vaccine; eIPV, Inactivated poliovirus vaccine.
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Fear of not maintaining physical distance, 67.3% (179/278) was the main likely cause reported by the study 
participants, followed by government lockdown (64.4%). Except for the rate for inadequate health workers, which is 
similar in both institutions 39.3% (health centers) versus 39.0% (hospitals), the rate of likely cause of the impacts of 
COVID-19 on the availability of childhood immunization-related supplies was higher in hospitals compared with health 
centers (Table 4).

Table 2 Likely Causes for the Impact of COVID-19 on Childhood Vaccine Supplies in Hospitals Compared with That of Health 
Centers in the Oromia Region, Ethiopia, May 2021 (n = 213)

In Your Opinion, Which One of the Following is the Likely 
Cause for the Impacts of COVID-19 on the Vaccine Supplies 
of Childhood Immunization in Your Area or Health 
Institution?

Hospital HCa Overall

N % of 
Respondents  
(nHospital = 60

N % of 
Respondents  
(nHC = 153)

N % of 
Respondents  
(nTotal = 213)

Lockdown decision by the government due to COVID-9 42 70.0 103 67.3 145 68.1

Fear of not maintaining physical distancing 48 80.0 104 68.0 152 71.4

An inadequate number of healthcare workers due to COVID-19 
related more demanding situations (reassignment) in the Country, 

Region, Zone, etc.

24 40 72 47.1 96 45.1

Poor cold chain management in the health institution 28 46.7 54 35.3 82 38.5

Distance of the health institution from the capital city of Addis Ababa 23 38.3 42 27.5 65 30.5

Inability to purchase the required vaccine supplies from abroad and/or 

producers in the country due to budget shortages

18 30.0 64 41.8 82 38.5

An inadequate number of vaccine supplies from concerned higher 

health institutions in the Federal (EPSA)b, Region, Zone or (ZHD)c, 
DHOd, etc.

33 55.0 100 65.4 133 62.4

An inadequate number of vaccine supplies from donors like UNICEF/ 
WHO/GAVI f, etc.

23 38.3 73 47.7 96 45.1

Poor vaccine supplies management in the health system 21 35.0 52 34.0 73 34.3

Abbreviations: aHC, Health center; bEPSA, Ethiopian Pharmaceutical Supply Agency; cZHD, Zonal Health Department; dDHO, District Health Office; fUNICEF, United 
Nations International Children’s Emergency Fund; WHO, World Health Organization; GAVI, Global Alliance for Vaccines and Immunization.

Table 3 Percentages of Vaccine-Related Supply Disruptions as Reported by the Study Participants from Selected Hospitals Compared 
to Health Centers in the Oromia Region, Ethiopia, May 2021 (n = 284)

In Your Opinion, Which of the Following Vaccine-Related 
Supplies are Disrupted in Your Organization During the 
COVID-19 Pandemic?

Hospital HCa Overall

N % of 
Respondents  
(nHospital = 77)

N % of 
Respondents  
(nHC = 207)

N % of 
Respondents  
(nTotal = 284)

Vaccine Carriers 15 19.5 20 9.7 35 12.3

Syringe and Needle 30 39.0 48 23.2 78 27.5

Alcohol Wipes 52 67.5 131 63.3 183 64.4

Gloves 71 92.2 161 77.8 232 81.7

Face mask 62 80.5 187 90.3 249 87.7

Others 2 2.6 2 1.0 4 1.4

Abbreviation: aHC, Health center.
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In order to look for the associations between the impacts of the COVID-19 pandemic and the availabilities of 
childhood vaccines and vaccine-related supplies in the study area independently with the type of health institutions, 
a binary logistic regression model was employed. Results of the binary logistic regression revealed that types of health 
institutions have shown statistically significant association with the impact of COVID-19 on childhood vaccines and 
vaccine-related supplies (p-value <0.05).

Participants working in hospitals were 1.72 times more likely than health center staff to report the impacts of COVID- 
19 on childhood vaccine availability (COR = 1.72; 95% CI, 0.01, 2.68) at p-value 0.016. That was to say the impacts of 
COVID-19 on disrupting childhood vaccine supplies increased by 72% in hospital settings than health centers. Moreover, 
those study subjects working in hospitals are 1.98 times more likely than health center staff to report the impacts of 
COVID-19 on disrupting vaccine-related supplies (COR = 1.98; 95% CI, 1.20, 3.26) at p-value 0.007. That was to say 
the effects of COVID-19 on disrupting vaccine-related supplies increased by 98% in hospitals compared to health 
centers. The chance of vaccine-related supplies in hospitals being affected by COVID-19 was almost double compared to 
health centers.

Findings of Qualitative Data Analyses from KIIs
Main Theme and Sub-Themes
The main theme identified during the qualitative data analyses was changes during COVID-19 and it comprises seven 
sub-themes including stock status for both vaccines and related supplies, most affected vaccines and related supplies, 
demand for immunization, and reasons (likely causes) for decreased number of vaccines and related supplies during 
COVID-19 pandemic. The findings are summarized here below.

Changes in Childhood Vaccines and Related Supplies During COVID-19 and the Likely Reasons
Some KIs reported that COVID-19 had an effect on immunization services in the first three months, but it has had no 
effect on the stock status of the vaccines. Children dropped out or defaulted from PENTA 3 and Measles due to parents’ 
fear of contracting COVID-19.

…During the early COVID-19 outbreak, children have defaulted or dropped out of immunization due to fear of infection by the 
community. Specifically, Measles and PENTA 3 dropout was observed. 

Table 4 Likely Causes of the Impact of COVID-19 on Childhood Immunization at Hospitals Compared with That of Health Centers in 
Oromia Region, Ethiopia, May 2021 (n = 278)

In Your Opinion, Which One of the Following are the Likely 
Causes for the Effects of COVID-19 on the Supplies of 
Childhood Immunization in Your Area or Health Institution?

Hospital HCa Overall

N % of 
Respondents  
(nHospital = 77)

N % of 
Respondents  
(nHC = 201)

N % of 
Respondents  
(nTotal = 278)

Lockdown decision by the government due to COVID-19 53 68.8 126 62.7 179 64.4

Fear of not maintaining physical distancing 60 77.9 127 63.2 187 67.3

An inadequate number of healthcare workers due to COVID-19 
related more demanding situations (reassignment) in the country, 

region, zone, etc.

30 39.0 79 39.3 109 39.2

Poor cold chain management in the health institution 33 42.9 53 26.4 86 30.9

Distance of the health institution from the capital city, Addis Ababa 29 37.7 45 22.4 74 26.6

An inadequate number of vaccine supplies from concerned higher 

health institutions in the Federal (EPSA)b, Region, Zone or (ZHD)c, 
DHOd, etc.

41 53.2 97 48.3 138 49.6

Poor vaccine supplies management in the health system 30 39.0 63 31.3 93 33.5

Abbreviations: aHC, Health center; bEPSA, Ethiopian Pharmaceutical Supply Agency; cZHD, Zonal Health Department; dDHO, District Health Office.
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The findings of KIIs also showed that there is variation in responses to the question “whether there have been changes in 
demand for immunization during COVID-19”. Most of KIs observed a decrease in demand for immunization from the 
mother’s (parents) side because of fear of contracting COVID-19 especially at the beginning of the pandemic and during 
the lockdown. In addition, during the lockdown health professionals were also not available at health facilities to provide 
services. But this happened for only a very brief period at the start of the lockdown. This change in demand affected the 
number of vaccines to order because monthly vaccine ordering depends on the number of vaccines consumed and stock 
at hand. Since less is consumed at the beginning of the COVID-19 pandemic and lockdown, fewer vaccines were ordered 
as one of the KI described below:

…. There was a decline as compared to the regular service. The vaccine users said that they feared coming to the town after 
everything was locked down. The number of vaccinated children and the number of vaccines decreased as compared to the 
regular one. Hence, we request the minimum amount as we had enough supply balance on hand. 

Because of a range of responses against the COVID-19 pandemic, the observed effects of COVID-19 and the demand for 
childhood vaccines were not significant. Some of the KIs stated that both the Federal and Regional Governments 
continued providing the support they needed during the pandemic and it had no effect. Some others said that the COVID- 
19 pandemic has affected immunization services. Fear of the health workers against contracting COVID-19 has an 
impact on forecasting and ordering of supplies. Fewer children were receiving the service due to the COVID-19 
pandemic as reported by some of the KIs. Among the likely causes are fear of parents contracting the infection from 
health institutions or fear of not maintaining physical distance, lockdown decisions by the government, and few number 
of health professionals working at health institutions due to COVID-19- related more demanding situations in the 
country, region or zone. Children could not continue their vaccines according to their schedule as their families have 
a high fear of COVID-19 infection. In addition, they have also stated that lack of transportation for vaccines and the 
acquisition of expired or near to expire OPV vaccines. There has been high wastage, shortage of budget to obtain the 
required amount of vaccines, lack of enough functional refrigerators, and less amount of vaccines received from donors 
or EPSA.

…Fear of physical distancing was one of the first contributing factors at the time [during the early stages of COVID-19]. The 
community is afraid to meet with health professionals because they believe COVID-19 can easily be contracted from health 
professionals. The other is a health professional-related challenge, and there was an inadequate number of health workers 
because they were afraid of the disease and were absent from work… 

Additionally, an MCH coordinator from Chancho Hospitals reported decreased demand or client flow than the interrup
tion of vaccines and immunization supplies by COVID-19.

No effects on vaccine supplies but client flow to hospital decreased which resulted in decreased demand for vaccines and 
supplies and this, in turn, caused a high number of defaulters. 

Similarly, a KI from Olenchite HC reported a decrease in demand and service utilization.

The number of children taking the vaccines during the first outbreak of COVID-19 greatly decreased as it had a great impact on 
this service. Accordingly, the number of vaccine requests decreased. However, there was no problem related to the supply and 
the vaccination service. 

To sum up, most of the KIs reported that there were changes in ordering, receiving, and using both vaccines and related 
supplies as well as in immunization service coverages in the Oromia region during the COVID-19 pandemic especially at 
the beginning of the pandemic mainly due to the national lockdown decision.

Some of the KIIs of this study reported that there was no shortage of vaccines or related supplies, such as personal 
protective equipment (PPE), glove, disposable gloves, and face masks during COVID-19. This can be supported with the 
following response by a KI an EPI focal person from Oromia Special Zone Surrounding:
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Yes, COVID-19 has made society not come and use the services. The problem was not with the supply; there was low number 
of clients coming to health facilities to get immunization service. Moreover, there was a problem with the supply of COVID- 
19 personal protective equipment for the staff. 

Moreover, a KI from East Shewa ZHD expressed the impact of COVID-19 pandemic on childhood immunization 
services as stated below:

Yes, there were huge challenges regarding immunization during lockdown due to the COVID-19 pandemic. Healthcare 
professionals were not fully serving in health facilities. The immunization demand (the number of children) declined to some 
extent though it needs to refer to the actual data. The decreased number of children directly influences the number of vaccines to 
be requested because we initiate order based on the balance of vaccine at hand. 

Moreover, some key informants who were working at the district level of health-care delivery systems like Toke Kutaye 
and Adaba, districts reported that there were interruptions or shortages of vaccine such as BCG, polio, PCV, 
Pentavalent, and Rota, particularly during the first months of COVID-19 case reporting. In support of these realities, 
the following expressions can be taken from a KI from Toke Kutaye, Dodota, and Lume districts health offices, 
respectively.

There was no interruption to vaccine supplies before the COVID-19 pandemic. But during the COVID-19 emergency, there was 
a one-month interruption to OPV, PCV, and Penta vaccines. 

It has effects on immunization; it leads to drop-out of children from immunization. Particularly, polio and BCG vaccination 
were highly affected. 

There was a shortage of polio vaccine for two months which created unexpected re-visit of children due to interrupted 
vaccination schedule. Children couldn’t continue their vaccine according to their schedule as their family has high fear of 
COVID-19 infection. The stored vaccines expired, resulting in high levels of wastage. 

A key informant from Bekoji HC reported disruption of the Penta vaccine, “It didn’t result in significant impacts. But the supply 
of Penta vaccine was seriously influenced due to stockout of Penta at a higher level.” A KI from Obora HC also reported BCG 
and Penta as the most impacted vaccines 

COVID-19 had an effect. There was a condition when some vaccines become ‘overstock’ while others become ‘understock’. 
The most impacted vaccines were ‘BCG’ and ‘Penta’. We had asked for them repeatedly, but we couldn’t get them for two to 
three rounds. 

Furthermore, the disruptions of vaccine-related supplies for a few months during the early outbreak of COVID-19 were 
reported by KIs from some HCs. For instance, a KI from Tulubollo HC said, “There was a shortage of immunization 
supplies such as sanitizer, examination gloves, and alcohol” while a KI from Ejere HC added, “Yes, there was an 
interruption to vaccine supply as a whole at the beginning of the pandemic.”

As reported by the KIs from multiple HCs, there are shortages of supplies like gloves and face masks, alcohol swabs, 
needles, cold box, and refrigerators. Serious scarcities of vaccine carriers, pads, and refrigerators were also reported from 
a few HCs. The greatest logistical challenge of the region for childhood immunization was shortages of refrigerators as 
reported by some KIs.

Discussions
The Impacts of COVID-19 on the Availability of Vaccine Supplies in the Region
This health-institution-based mixed methods study design was conducted among selected health workers from different 
public health institutions in the Oromia regional state of Ethiopia to assess the impacts of COVID-19 on the availability 
of supplies of childhood immunization in the region. Nearly forty-eight percent (47.8%) of the study participants' health 
workers from the total 448 reported that the COVID-19 pandemic has disrupted the availability of vaccine supplies at 
their respective health institutions. The above finding on the childhood vaccines disruptions in the study area is in 
agreement with the findings of other sources of data of the same study aimed at triangulating the main findings.
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A large proportion of participants, 62.1% responded as BCG vaccine availability was disrupted whereas the lowest 
(29.8%) responded as the Rota vaccine was disrupted. Except for BCG, disruption of other vaccines is below 50%. The 
rate of BCG disruptions (69.1%) reported from hospitals was higher than that of the health centers (59.4%). However, the 
rate of PENTA disruptions was about 9% higher among health centers (39.2%) than that of hospitals (30.9%). The rates 
for BCG and OPV disruptions were higher among hospitals than health centers, while they were the opposite for the 
other vaccines.

The above findings regarding the impacts s of COVID-19 on the supplies of child immunizations were supported by 
the reports from previous studies conducted elsewhere. Various studies conducted in different countries reported that one 
of the consequences of the COVID-19 pandemic is its impact on the delivery of important health services, including 
immunizations and vaccine supplies to populations residing in low- and middle-income countries.33,34 As it was reported 
the national immunization programs globally are at risk of suspension or disruption due to the severe health system 
constraints caused by the ongoing COVID-19 pandemic and the physical distancing measures to mitigate the outbreak.10 

The routine immunization services faced stark challenges in 2020, with the COVID-19 pandemic causing the most 
widespread and largest global disruption in recent history.9 Furthermore, in the era of COVID-19, as that in many social 
services, the routine childhood immunization service in Ethiopia is believed to have serious challenges due to shortages 
of basic supplies. The COVID-19 pandemic continues to disrupt essential health services in more than 90% of countries 
across the globe.11

The Impacts of COVID-19 on the Availability of Vaccine-Related Supplies in the 
Region
As the survey data findings revealed the most disrupted vaccine-related supplies for which the disruption was agreed by 
the study participants were, face masks (85% of participants agreed), hand gloves (79.5%), alcohol wipes (62.7%), and 
syringes and needles (26.7%). These findings are also in agreement with the qualitative data results of our study as shown 
in the following expressions of the KIIs participants from various selected health institutions. For instance, an EPI focal 
person from Dodola General Hospital reported:“Yes, it caused a big challenge, due to lack of timely requesting the 
supplies. All supplies were impacted”; A key informant from Tulubollo HC said:“There were shortages of immunization 
supplies such as sanitizer, hand gloves, and alcohol”.

A key informant from Ejere HC also said the following, “Yes, there was an interruption to vaccine supplies as a whole 
at the beginning of the pandemics.”A key informant from Olanchite hospital reported, Vaccine supplies like PPE, gloves 
and masks are not received. Especially, there are critical shortages of disposable gloves and face masks. A key informant 
from Jawe HCs also said:

With regard to the immunization supplies (alcohol wipes, vaccine carriers, gloves, face masks, etc.), the major problem is the 
inability to get these supplies when needed. 

The above findings that showed the impact of COVID-19 on childhood vaccine-related supplies are in agreement with 
the reports from GAVI. As GAVI reported, fear of contracting SARS-CoV-2 infection by the population or due to 
interruptions in public transport or to economic difficulties and reduction in the health-care workers who can be 
employed in vaccination services due to lack of protective equipment are factors for the decrease in childhood 
immunization during COVID-19 pandemic.15

As reported by the KIs from different HCs, there are shortages of supplies like gloves and face masks, alcohol swabs, 
needles, cold box and refrigerators. Serious scarcities of vaccine carriers, pads, and refrigerators are also reported from 
a few HCs. In general, improving immunization coverage requires creating a reliable supply of vaccines and immuniza
tion supplies, trained and incentivized health workers, and strategies to improve the demand for immunization.25

A successful vaccination program can only occur when vaccine-related supplies are present at the same time. This 
implies the importance of each of them as the absence of any one of the supplies immediately results in missed 
vaccination opportunities. Moreover, among the required childhood vaccine-related supplies syringes, needles, vaccine 
carriers, ice packs, and hand gloves and sanitizers can be taken as mandatory.
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The Likely Causes for the Impacts of COVID-19 on the Availability of Vaccine and 
Vaccine-Related Supplies in the Region
As the survey data findings showed among the 292 respondents who reported that COVID-19 disrupted the availability of 
vaccine-related supplies in their institution, 95% reported at least one likely cause for the observed impacts of COVID-19 
on childhood immunization. Fear of not maintaining physical distance (67.3%) was the main likely cause reported by the 
study participants, followed by government lockdown (64.4%). Inadequate numbers of vaccine supplies and health-care 
workers were also among the significant causes that played roles for the observed impacts of COVID19 on the supplies 
of childhood vaccines as this study findings showed.

The above reported likely causes are supported by the findings from the qualitative data analysis or KIIs of this study 
as can be seen from the following expressions. A study participant said

…Fear of physical distancing was one of the first contributing factors at the time [during the early stages of COVID-19]. The 
community is afraid to meet with health professionals because they believe they could easily contract COVID-19 from health 
professionals. The other is a health professional-related challenge, and there was an inadequate number of health workers 
because they are afraid of the disease and are absent from work… 

The greatest logistical challenge of the region for childhood immunization was shortages of refrigerators as reported 
by some KIs.

The above findings can be supported by the following previous findings that were reported from elsewhere in the 
globe. A study on estimating global and national disruptions to routine childhood vaccine reported that the national 
immunization programs globally are at risk of suspension or disruption due to the severe health system constraints caused 
by the ongoing COVID-19 pandemic and the physical distancing measures to mitigate the outbreak.11

Various other studies from different countries such as Pakistan showed disrupted access to maternal and child health 
services including immunization services in countries with strict lockdowns.6,8,29,35,36

It was also reported that childhood immunization in Africa was directly affected by the lockdown as it discourages 
caregivers from visiting health facilities for routine immunization. Vaccine logistics and the supply chain are interrupted. 
Furthermore, community mobilization activities would decrease which in turn would cause a decrease in mass vaccina
tion campaigns.13 The pool of unimmunized children are expanding during the lockdown, leaving them susceptible to 
VPDs and also occurrence of disease outbreak at a population level. This highlights the need for mitigation, tailored to 
promote immunization and safe service delivery, as soon as possible.13 The access and supply side of vaccination was 
more likely to have been affected by the lockdown measures.21,22

Fear of contracting SARS-CoV-2 infection by the population or due to interruptions in public transport or to 
economic difficulties and reduction in the health-care workers who can be employed in vaccination services due to the 
lack of protective equipment or relocation to the assistance and management of patients affected by COVID-19 are 
factors for the decrement in childhood immunization during COVID-19 pandemic.6

Lastly, as the findings of this study revealed, the chance for the impacts of COVID-19 on childhood vaccines and related 
supplies in hospitals was higher compared to health centers in the Oromia Region. This could be due to the reason that the 
immunization service is primarily provided at health centers and health post levels in the Ethiopian health-care delivery 
system. Consequently, the health centers and health posts have better chances to get more vaccines and related supplies 
compared with that of the hospitals. In addition, as some of the hospitals were supposed to be COVID-19 centers during the 
first few months of the outbreak, the probability of health-care workers’ temporary transfers from immunization service units 
of the hospitals to the newly established COVID-19 centers could be the likely reason for the observed more impacts of 
COVID-19 on the vaccine and related supplies disruptions in hospitals comparing to health centers in the study area.

Limitations of the Study
This study is not without limitations. First, to the knowledge of the researchers, this is the first innovative research. Thus, 
it was so difficult to find the results of any other similar studies done elsewhere, in order to compare and contrast the 
current findings with those previously reported or known elsewhere; and that might be considered as a limitation that 
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may lead us to use the findings with care. Secondly, the private health institutions and health workers in the training and 
education settings were not included due to resource constraints. Moreover, the cross-sectional study is not strong to 
identify the true causality or effects of COVID-19 on the supplies of childhood immunization in the study area and that 
might be also taken a limitation. Nevertheless, to bridge the gap, it was triangulated with data from KIIs. We also 
addressed almost half of the zones in the region. Furthermore, the quantitative and qualitative data sources and methods 
were triangulated in order to increase the validity of the findings.

Conclusions
The impacts of COVID-19 on the vaccine and related supplies of childhood immunization at the Oromia region in Ethiopia 
became evident. As the findings of this study showed, nearly half of the study participants reported that COVID-19 affected 
vaccines and related supplies of childhood immunization. Even though there were variations from health facilities to other 
health facilities as reported by KIs, the most affected vaccines were BCG, OPV, IPV, PENTA, and measles. Whereas, the 
facemasks, hand gloves, alcohol wipes, and syringes and needles were the most frequently reported vaccine-related supplies 
that were affected by COVID-19 in the region. Moreover, the fear of community and health-care workers not to be infected 
by COVID-19, the lockdown decision by the government, inability to purchase adequate supplies from designated 
organizations, and poor supply chain management were the reported likely causes for the observed impacts of COVID- 
19 on supplies of childhood vaccines. Hence, the health institutions in the study region and their stakeholders should 
strengthen the current interventions against COVID-19. There is also a need for large-scale or nationwide studies with more 
representative sample sizes to consolidate much needed empirical evidence on COVID-19 impacts among health institu
tions in the country.
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