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Abstract 
Introduction: The coronavirus disease (COVID-19) has led to millions of deaths around the world. The indirect effects of the pandemic, include 
disruption of routine immunization services. 
Methodology: We conducted a retrospective review to assess the impact of the pandemic on routine immunization in Yerevan and the 
vaccinations against COVID-19 in Armenia. We compared the number of administered doses of DPT/VHB/HIB/IPV1,2,3, Pneumococcal1,2,3, 
Rotarix1,2, and MMR1 vaccines in target groups in 2020 and 2021 and the total vaccination coverage in 2019, 2020, and 2021. We also 
analyzed the number of COVID-19 vaccines administered in Armenia from 17 May 2021 to 6 February 2022. 
Results: There was a decline in the number of administered doses of vaccines at the beginning of the pandemic due to restrictive quarantine 
measures: 16 ± 4.5 (95% CI, 11.8-20.2), p < 0.05, during the second wave 18 ± 2.6 (95% CI, 15.6-20.4), p < 0.05 and during the interruption 
due to COVID-19 vaccine delivery 16 ± 7.4 (95% CI, 9.1-22.9), p < 0.05. There was no significant decrease in the number of vaccinations 
during the first, third, and fourth pandemic waves (p > 0.05) Overall, the COVID-19 vaccination process was slow and only 30% of the 
population were vaccinated. 
Conclusions: The COVID-19 pandemic led to disruptions in the routine immunization process, but there was no significant decrease in the 
total vaccine coverage due to rapid scaling up of the vaccination services and catch-up vaccinations. Thus, the restrictions imposed during the 
pandemic did not affect the overall progress of vaccination. 
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Introduction 

Since its emergence in Wuhan, China in late 2019, 
the severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) that causes coronavirus disease 
(COVID-19) has spread rapidly to nearly all the 
countries of the world and has become a pandemic. This 
led to a crisis and social disruption on a global scale 
[1,2]. Millions of lives were lost around the world as a 
direct result of the pandemic. As of 25 March 2022, 
about 478 million confirmed coronavirus cases and 
about 6.1 million deaths have been recorded globally 
[3,4]. The indirect effects of the pandemic on healthcare 
programs are equally important. As governments across 
the world attempted to contain the epidemic by 
implementing lockdowns, closing borders and halting 
mass gatherings, experts started worrying about the 
indirect health impacts including disruptions of routine 
immunization services [4,5,6]. According to the World 
Health Organization (WHO), the main challenges that 

the immunization services could face due to the 
COVID-19 pandemic included fewer people visiting 
health facilities for immunization due to fear of 
coronavirus infection, concerns among health workers 
for their own safety while delivering immunization 
services, and shortage of qualified health workers due 
to diversion of resources to COVID-19 response [4,7]. 
Disruptions of routine health services are likely to 
increase morbidity and mortality, particularly in risk 
groups [4,8,9]. This has led to challenges in the case of 
vaccine-preventable infections [10]. Health systems 
have been overstretched and unable to operate 
effectively due to the rapidly increasing demand on 
health facilities [11]. Previous epidemics have 
demonstrated that when health systems are 
overwhelmed, mortality from vaccine-preventable 
diseases can also increase dramatically. COVID-19 has 
triggered a similar breakdown of immunization systems 
and the future of a hard-fought struggle to prevent 
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mortality from vaccine-preventable diseases is at stake. 
Thus, there will be challenges in the future with 
preventing deaths from vaccine-preventable diseases 
[7,12,13]. According to the data collected by the WHO, 
United Nations International Children's Emergency 
Fund (UNICEF), Global Alliance for Vaccines and 
Immunization (GAVI) and the Sabin Vaccine Institute, 
provision of routine immunization services is 
substantially hindered in at least 68 countries 
(developed and developing) and is likely to affect 
approximately 80 million children under the age of 1 
living in these countries [14-16].  

In Armenia, 18 vaccine-preventable diseases are 
included in the national schedule of immunization, for 
routine vaccinations. Before the COVID-19 pandemic, 
these vaccines had at least 90% uptake at the national 
level. As a result of the successful implementation of 
the National Immunization Program vaccine-
preventable diseases have significantly decreased in 
Armenia and cases of pertussis, tetanus, and mumps 
have been rare. The incidence of bacterial meningitis 
decreased by 2.4 times among children under 5 years of 
age between 2009 and 2019 due to Haemophilus 
influenzae type B and pneumococcal vaccines. Cases of 
viral hepatitis B have not been registered among 
children under 14 years of age after the introduction of 
hepatitis B vaccine (1999). Endemic cases of measles 
and rubella have been eliminated (data from 2007) and 
poliomyelitis and diphtheria have been eradicated (data 
from 2002) [17]. Despite the successes of the 
immunization program there is vaccine hesitancy in 
Armenia, especially in the case of new vaccines and this 
can influence routine vaccination programs [18]. 

The first case of COVID-19 was registered in 
Armenia in March 2020. Since then, there have been 
five COVID-19 waves that caused 422,423 confirmed 
coronavirus cases and 8,607 deaths as of March 25, 
2022 [19]. In this study we aimed to assess the influence 
of the COVID-19 pandemic on routine vaccinations in 
Yerevan city, and vaccinations against COVID-19 in 
Armenia. 

 
Methodology 

Our analysis involved two stages. In the first stage, 
we analyzed the impact of the pandemic on routine 
immunization services. In the second stage, we studied 
the COVID-19 vaccination program.  

 
Impact of the pandemic on routine immunization 
services 

We used the National Center for Disease Control 
(NCDC) of Armenia database to collect data on the 

number of COVID-19 cases and deaths by month and 
then calculated the COVID-19 incidence and mortality 
rates per 100,000 population during the pandemic 
waves between March 2020 and December 2021. 

We calculated the total number of routine 
immunization doses administered per month to children 
aged 0–12 months and 12-24 months at the clinic of 
"Heratsi" Hospital Complex №1 of Yerevan State 
Medical University at Mkhitar Heratsi. We included the 
first, second, third administered doses of the diphtheria 
– tetanus – pertussis - hepatitis B - Haemophilus 
influenzae type B - poliomyelitis vaccine (hexavalent 
combination vaccine: DPT/VHB/HIB/IPV1,2,3), the 
first, second, and third administered doses of a 
pneumococcal vaccine (Pneumococcal1,2,3), the first 
and second administered doses of a rotavirus vaccine 
(Rotarix1,2) in children aged 0–12 months in 2020 and 
2021, and the first administered dose of the measles – 
mumps - rubella vaccine (MMR1) for children aged 12-
24 months in 2020 and 2021. We calculated the number 
of administered doses of the above stated vaccines 
according to the pandemic waves and compared the 
mean values of the administered doses of vaccines 
between months on a quarterly basis (three months) 
during the COVID-19 pandemic from 2020 to 2021.  

We compared the total vaccination coverage of 
children aged 0–12 months and 12-24 months in 2019 
(before the COVID-19 pandemic), and in 2020, and 
2021 (during the COVID-19 pandemic) in Heratsi" 
Hospital Complex №1 of Yerevan State Medical 
University at Mkhitar Heratsi. We compared this data 
with the total vaccination coverage in the same target 
groups in Armenia. 

 
COVID-19 vaccination status 

During the second stage, we collected data on the 
number of COVID-19 vaccinations per week in 
Armenia from 17 May 20221 to 6 February 2022 using 
the database of the National Center for Disease Control 
of Armenia.  

 
Statistical analysis 

Descriptive statistics including the mean value (𝑋𝑋�), 
standard deviation (SD), and population mean (μ ± σ) 
with 95% confidence interval (CI) for continuous 
parameters (the numbers of the administered doses of 
routine vaccinations in children aged 0-12 months: 
DPT/VHB/HIB/IPV1,2,3 vaccine, Pneumococcal1,2,3 
vaccine, Rotarix1,2 vaccine) were calculated using 
Microsoft Office Excel. T-test (two tailed, independent 
samples) was used to compare the mean values of the 
number of vaccinations by month in 2020 compared 
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with 2021 to assess the impact of factors disrupting 
routine vaccinations. Null and alternative hypotheses 
were employed to determine statistical significance.  

H0: There was no association between the two 
studied variables.  

Ha: There was an association between the two 
studied variables. 

p values of less than 0.05 were considered 
statistically significant when the null hypothesis was 
rejected and the alternative hypothesis was conformed.  

In addition, the frequency (percentage) for 
categorical variables (total vaccination coverage of 
children aged 0-12 months and 12-24 months) was also 
calculated. Chi-square test was used to compare the 
categorical variables before the pandemic (2019) and 
during the pandemic (2020-2021). p values less than 
0.05 were considered statistically significant. 

 
Ethical compliance 

This research did not involve the use of human 
subjects or animal experiments and does not require 
ethical approval. 

 

Results 
Prevalence of COVID-19 disease during COVID-19 
waves in Armenia 

The first case of COVID-19 was registered in 
Armenia on March 1, 2020. The disease spread rapidly, 
and by April, 571 cases and 3 deaths were reported. 
COVID-19 cases and deaths continued to increase until 
June (16,573 cases, 450 deaths), and was characterized 
as the first coronavirus pandemic wave in Armenia. The 
number of cases decreased by August (5,037 cases, 428 
deaths), after which it began to slightly increase in 
September (6972 cases, 82 deaths). There was a sharp 
increase in cases and deaths in October (41,404 cases, 
400 deaths) and November (43,713 cases, 830 deaths) 
and this led to the second wave of coronavirus infection. 
Later, the number of cases decreased until February 
2021, but deaths continued to increase (5,128 cases, 
1002 deaths). There was again an increase in the 
number of cases in March (21,520 cases, 338 deaths) 
and in April (22,860 cases, 595 deaths) and this was the 
third epidemic wave. The fourth epidemic wave was in 
October 2021 (46,766 cases), and was more severe than 
the previous ones during which the highest number of 
coronavirus cases and deaths were recorded due to the 
B.1.617 "Delta" type coronavirus; 1,040 deaths in 
October and 1,231 deaths in November. 

All cases were confirmed in the laboratory by real 
time polymerase chain reaction (RT-PCR) test provided 
in the reference laboratory of NCDC of Armenia. 

The number COVID-19 cases and deaths are 
presented in Figure 1. We assessed the dynamics of 
COVID-19 incidence rates and COVID-19 mortality 
rates per 100,000 population in Armenia between 
March 2020 and December 2021.  

 

Figure 1. Dynamics of the COVID-19 incidence rates and 
COVID-19 mortality rates per 100,000 people in Armenia from 
March 2020 to December 2021. 

Figure 2. Dynamics of the number of vaccinations of 
DPT/VHB/HIB/IPV1,2,3, Pneumococcal1,2,3, and Rotarix1,2 
vaccines in children aged 0–12 months, and MMR1 vaccine in 
children aged 12-24 months in the clinic of "Heratsi" Hospital 
Complex №1 of Yerevan State Medical University (2020-2021). 
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Impact of the pandemic on routine immunization 
services 

Figure 2 shows the variation in numbers of 
administered doses of DPT/VHB/HIB/IPV1,2,3, 
Pneumococcal1,2,3, and Rotarix1,2 vaccines in 
children 0-12 months and MMR1 vaccine in children 
12-24 months in the clinic of "Heratsi" Hospital 
Complex №1 of Yerevan State Medical University at 
Mkhitar Heratsi from 2020 to 2021. A decrease in the 
number of vaccinations can be observed and this 
coincides with the early stage of the pandemic and with 
some COVID-19 waves. This decrease in vaccination 
was observed in both the age groups. The differences in 
the number of individual vaccines in the same target 
group (children aged 0-12 months) was due to the 
refusal of specific vaccines. 

Table 1 summarizes the means and standard 
deviation (SD) of the total number of vaccines 
administered to children aged 0–12 months in the clinic 
of "Heratsi" Hospital Complex №1 of Yerevan State 
Medical University on quarterly bases and population 
mean values with 95% confidence interval during the 
early stage of the pandemic and the peaks of the waves. 
The mean 16 ± 4.5 (95% CI, 11.8-20.2) of administered 
doses of vaccines declined at the beginning of pandemic 
in March 2020 compared to February and increased in 
April (p < 0.05). During the first pandemic wave, in 
June 2020, the mean was 23 ± 2.9 (95% CI, 20.3-25.7), 
which is lower compared to the mean in May and July. 
However, this decrease was not statistically significant 

(p > 0.05). In October 2020, during the second wave, 
the mean 18 ± 2.6 (95% CI, 15.6-20.4) was significantly 
lower than September and November (p < 0.05). During 
the third pandemic wave, in April 2021, the mean 
declined to 25 ± 4.5 (95% CI, 20.5-29.2) in comparison 
with March and May of the same year. However, this 
decline was not statistically significant (p > 0.05). 
Finally, the fourth wave in October 2021 had a 
relatively non-significant decline (p > 0.05) in mean [22 
± 1.6 (95% CI, 21-24)].  

The sharp decline in vaccinations registered in June 
and July 2021 [mean 18 ± 9.01 (95% CI, 9.6-26.4) and 
16 ± 7.4 (95% CI, 9.1-22.9)] were significantly lower 
than in May and August. There was no increase in the 
number of the coronavirus cases during this time. This 
was associated with the over-stretched immunization 
services and medical workers due to the launch of 
COVID-19 vaccinations. The delivery of Rotarix 
vaccine was also interrupted during these months. 

In order to assess the interruption of routine 
vaccinations during the pandemic, we compared the 
total vaccination coverage of children aged 0-12 
months and 12-24 months during the pandemic phase in 
the clinic of "Heratsi" Hospital Complex №1 of 
Yerevan State Medical University in 2020, 2021, and 
before the pandemic in 2019. This analysis showed that 
in 2020 there was a slight decline in the total coverage 
of vaccinations in children up to the age of 1 year, from 
84% to 83%, p > 0.05. In 2021, the coverage rate 
increased from 83% to 87%. In 2020, the total coverage 

Table 1. Number of routine total vaccinations among children aged 0–12 months in the clinic of "Heratsi" Hospital Complex №1 of the Yerevan 
State Medical University during the COVID-19 pandemic (2020-2021). 

Risk factors for disruption 
of routine vaccinations Period of time 

Mean number of 
vaccinations 

(𝑋𝑋�± SD) 95% CI 

Population mean of the 
number of vaccinations 

(μ ± σ) 95% CI 

Statistical 
significance* 

Beginning of the pandemic, 
March 2020 

February 2020 21 ± 1.8 19.4-22.6 
p < 0.05 March 2020 16 ± 4.5 11.8-20.2 

April 2020 23 ± 3.4 19.8-26.2 

First pandemic wave, 
June 2020 

May 2020 27 ± 3.7 23.6-30.4 
p > 0.05 June 2020 23 ± 2.9 20.3-25.7 

July 2020 24 ± 3.7 20.6-27.4 

Second pandemic wave, 
October 2020 

September 2020 34 ± 3.2 31-37 
p < 0.05 October 2020 18 ± 2.6 15.6-20.4 

November 2020 37 ± 4.3 33-41 

Third pandemic wave, 
April 2021 

March 2021 30 ± 6.9 23.5-36.5 
p > 0.05 April 2021 25 ± 4.5 20.5-29.2 

May 2021 29 ± 3.7 25.5-32.5 

Fourth pandemic wave, 
October 2021 

September 2021 24 ± 1.4 22.7-25.3 
p > 0.05 October 2021 22 ± 1.6 21-24 

November 2021 25 ± 2.7 22.5-27.5 

Launch of COVID-19 
vaccinations, June, July 2021 

May 2021 29 ± 3.7 25.5-32.5 
p < 0.05 June, July 2021 18 ± 9.01, 16 ± 7.4 9.6-26.4, 9.1-22.9 

August 2021 31 ± 5.7 25.7, 36.4 
*T-test was used to compare the mean values of the numbers of routine vaccinations administered to children aged 0-12 months in a given month in the presence 
of disruption factors of vaccination with the mean values of months before and after disruption. 
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of vaccination in children aged 12-24 months decreased 
from 84% to 80%, p > 0.05, but it increased to 83% in 
2021 (Table 2). However, these fluctuations in 
coverage were not statistically significant. Next, we 
compared these values with the total coverage of 
vaccinations in the same target groups in Armenia: 92% 
in 2019, 86% in 2020, 92% in 2021 among children 
aged 0-12 months and 95% in 2019, 94% in 2020, 94% 
in 2021 among children aged 12-24 months. 

In order to catch up on the routine vaccinations, the 
Ministry of Health of Armenia introduced the 
guidelines on the implementation of immunization 
measures during the pandemic and these guidelines 
were adopted in April 2020. The guidelines included 
recommendations on routine vaccinations during the 
pandemic, maintenance of strict anti-pandemic regime 
in medical institutions and public awareness. These 
measures have led to increase in vaccinations and 
restoration of total coverage in children aged 0–12 
months and 12-24 months in the clinic of "Heratsi" 
Hospital Complex №1 at the Yerevan State Medical 
University and in Armenia. 

 
Progress of COVID-19 vaccination 

We also studied the progress of vaccination against 
COVID-19 in Armenia. Mass vaccinations against 
COVID-19 have been carried out since April 2021 with 
the Sputnik V and AstraZeneca vaccines. Later on, 
CoronaVac, Moderna, Sinopharm, and Pfizer-
BioNTech vaccines were also provided. Total 
vaccinations in Armenia reached 1,925,556 by 
February 6, 2022, out of which 1,054,178 were first 
dose, and 858,981 were second dose, and 12,397 were 
booster dose. A total of 29% of the population were 
vaccinated with at least one dose of the COVID-19 
vaccine. However, the vaccination rate was rather low 
from April to September 2021 (Figure 3), involving an 
average of about 1900 people daily, which is 0.08% of 
the target population (>18 years). In October 2021, the 
Armenian Government introduced restrictions on 
unvaccinated people to speed up the vaccination 
process. These restrictions included mandatory 
presentation of a vaccination certificate or a RT-PCR 

negative test every 14 days for Government employees. 
This restrictive measure led to an increase in the 
participation of the population in vaccination programs 
in October (p < 0.05) compared to the previous months 
(April to September). An average of 14,700 people 
received the COVID-19 vaccine daily which represents 
0.67% of the target population. This relative activation 
of the vaccination process continued until December 
2021, but it did not contribute to the development of 
significant immunity in the population.  

To ensure high vaccination coverage, the Armenian 
Government continued to tighten measures in 
December 2021, changing the 14-day period of the 
PCR-negative test of unvaccinated workers to 7 days. 
However, this measure did not contribute to an increase 
in the number of vaccinations (p > 0.05). The increase 
in number of vaccinations was not affected by other 
restrictions imposed by the Armenian Government in 
January 2022 and there was a decrease in the number of 
vaccinations compared to October-December (p < 0.05) 
(Figure 3). 

Thus, analysis of vaccinations in different age 
groups indicated low vaccination rates in the age group 
≥ 65 years, which is the primary risk group for the 
coronavirus disease. The primary changes in 
vaccination rates in response to Government restriction 
and guidelines occurred in lower age groups (35-64 and 
18-34 years) (Table 3).  

 
Discussion 

Our data indicate that there were four COVID-19 
waves from March 2020 to December 2021. The 

Table 2. Total vaccination coverage among children aged 0–12 months and 12-24 months in the clinic of "Heratsi" Hospital Complex №1 of 
Yerevan State Medical University (2019, 2020, 2021). 

Years 

Children aged 0–12 months 
Statistical 

significance 

Children aged 12-24 months 
Statistical 

significance 
Size of 
target 
group 

Total number 
vaccinated 

Vaccination 
coverage (%) 

Number of 
target group 

Total number 
vaccinated 

Vaccination 
coverage (%) 

2019 351 295 84% 
p > 0.05 

348 292 84% 
p > 0.05 2020 335 277 83% 363 292 80% 

2021 332 290 87% 346 286 83% 
 

Figure 3. Dynamics of the total number of vaccinations against 
COVID-19 in Armenia (17.05.2022-06.02.2022). 
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decrease in the number of vaccinations in March 2020 
was associated with incidence of coronavirus cases, 
restrictive quarantine measures which included 
restrictions on the movement of people, and panic 
among people who limited contact with others. 
Armenia, and some other countries, adopted guidelines 
to catchup the routine vaccinations in April 2020. The 
guidelines set up unified prevention and control 
mechanisms for the COVID-19 pandemic and 
mobilized awareness programs through local health 
establishments, community (marz) centers with weekly 
meetings and discussions to inform parents of children 
regarding vaccination, and strengthened and 
encouraged staff safety and protection. In addition, the 
guidelines promoted maintenance of strict pandemic 
protocols in medical institutions that provide routine 
vaccination services, and established a reasonable 
vaccination catch-up process by identifying individual 
children in need of catch-up vaccinations. Pre-
examination and consultation on vaccinations and 
activation of vaccination services according to 
dynamically-adjusted coronavirus risk levels were 
encouraged; measures were taken to avoid crowds at 
vaccination clinics by using appointments, Mobile 
vaccination centers were established, daily service 
hours were increased and vaccination services were 
offered during the weekends, and the number of 
accompanying persons were reduced [20,21]. This led 
to the resumption of the pace of vaccination process and 
the number of vaccinations began to rise. In June 2020, 
during the first wave of the pandemic, there was no 
significant decrease in the number of vaccinations 
while there was a rapid increase in cases. In October 
2020, during the second COVID-19 wave, a significant 
decrease in the number of vaccinations was observed, 
which was the result of a crisis in the country caused by 
a significant spread of coronavirus cases and a tense 
military situation. As a result, the healthcare system was 
overloaded, and there was a high demand for medical 
workers. However, this situation was adjusted in the 
next month and the vaccination process resumed. 
During the third COVID-19 wave in April 2021, an 
increase in the number of cases did not significantly 

affect the vaccination process, and in October (the 
fourth wave) a higher number of COVID-19 cases was 
registered, which also did not impact on the vaccination 
process. A considerable decrease in vaccination was 
observed in June-July 2021 when there was a 
significant decrease in COVID-19 cases (Figure 1). 
This situation was associated with the interruption due 
to the Rotarix vaccine delivery, and the increase in 
COVID-19 vaccination during this time led to an 
overload of immunization services (Table 1). 

The study shows that rapid activation of the routine 
vaccinations after disruptions led to catch up 
vaccinations and total coverage in children aged 0–12 
months and 12-24 months was restored in the healthcare 
facility and in Armenia. In 2020, the coverage rate was 
slightly reduced; however, this was not associated with 
the pandemic. In 2020, total coverage of vaccination in 
children aged 12-24 months decreased, but it increased 
and was restored in 2021 (Table 2). 

Similar findings have been presented in previous 
studies. A decline in the number of administered doses 
of diphtheria–pertussis–tetanus-containing vaccine 
(DTP3) and the first dose of the measles vaccine 
(MCV1) in the first half of 2020 was noted. The lowest 
number of vaccine doses administered was observed in 
April 2020, when 33% fewer DTP3 doses were 
administered globally, ranging from 9% in the WHO 
African region to 57% in the South-East Asia region. 
Recovery of vaccinations began by June 2020, and 
continued into late 2020. WHO regional office reported 
substantial disruption to routine vaccination services in 
April 2020, related to interrupted vaccination demand 
and supply, including reduced availability of the 
healthcare workforce. It has been reported that 45 
(69%) of 65 countries showed disruption in outreach 
services compared with 27 (44%) of 62 countries with 
disrupted fixed-post immunization services [4]. 

Slowing or stopping the immunization process, 
even in the short term, can lead to an increase in the 
susceptibility of the population and increase the risk of 
vaccine-preventable infection outbreak [7,13,22]. 
Outbreaks can lead to an increase in morbidity and 
mortality, especially among children and high-risk 

Table 3. Vaccination rates by age groups among Armenian population. 

December 2021 to March 2022 (Month/week) 
Age groups 

> 65 35-64 18-34 12-17 
Vaccination rates (%) 

01.12.2021 - 13.12.2021 15.2 60.5 24 0.01 
13.12.2021 - 20.12.2021 15.2 60.1 24.6 0.07 
20.12.21 - 17.01.2022 15.2 58.9 25.7 0.1 
17.01.2022 - 31.01.2022 15.2 58.5 26.2 0.1 
31.01.2022 - 02.02.22 15.2 58.4 26.3 0.1 
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groups, and cause additional strain on the health system, 
which is already overloaded by the COVID-19 
pandemic [10]. In 2021-2022 a mutated strain of 
poliovirus was reported in more than 30 countries 
including Afghanistan, Pakistan, and Congo [22,23], 
and in 2020 diphtheria cases were reported in Pakistan, 
Bangladesh and Nepal [22]. Measles cases are being 
reported around the globe, including in Bangladesh, 
Brazil, Cambodia, Central African Republic, Iraq, 
Kazakhstan, Nepal, Nigeria and Uzbekistan [22,24]. 
GAVI estimated that more than 117 million children in 
37 countries have not been vaccinated against measles 
in 2020 due to the COVID-19 pandemic. Measles 
immunization campaigns in 24 countries have already 
been delayed [24].  

In contrast to routine catch-up vaccinations, 
COVID-19 vaccinations were rather slow in Armenia, 
despite the widespread COVID-19 infections. 
However, vaccine hesitancy is not universal to all 
vaccines and people do not have the same underlying 
concerns with regard to every vaccine; thus, refusal of 
one vaccine does not necessarily indicate complete 
vaccine denial. The vaccines against COVD-19 were 
new and had been developed more quickly than is usual 
for new pharmaceuticals [18], possibly resulting in 
vaccine hesitancy. Similar hesitancy had been observed 
in the case of the vaccine against human papillomavirus 
(Gardasil), which was introduced in Armenia in 2017.  

The restrictions introduced by the Government of 
the Republic of Armenia in October 2021 were a 
stimulus that encouraged unvaccinated people to get 
vaccinated. The relative activation continued until 
December 2021. Unfortunately, the restrictions applied 
at the later stage were not as effective; as a result, only 
about 30% of the population was vaccinated against 
COVID-19 as of February 6, 2022, which is much lower 
than the expected vaccine coverage, and also lags 
behind the vaccination coverage in other countries 
(Table 4) [25]. There were low vaccination rates 

(15.2%) in the main risk group of the population (≥ 65 
years) which can lead to a high risk of severe disease 
and death. Since November 2021, a new type of 
coronavirus BA.1 "omicron" has spread in the world, 
which, as is known, has a high rate of infectivity and 
ability to bypass the human immune system [26-28]. 
Since the effectiveness of the two doses of vaccines 
decrease in the case of the new subtypes of coronavirus, 
it is necessary to administer booster doses [29,30]. The 
administration of booster doses of theCOVID-19 
vaccine has also been slow in Armenia. 

 
Conclusions 

Our study showed that the COVID-19 pandemic 
has had substantial impact on the routine immunization 
process in Yerevan during some periods of the 
pandemic. The main risk factors for disruption of 
immunization services were during the initial stage of 
the COVID-19 pandemic, and were linked to the 
establishment of restrictive quarantine measures. 
During the second COVID-19 wave, the risk factors 
were associated with the crisis situation in the country, 
including the tense pandemic and military situations, 
overload of the healthcare system, launch of the 
COVID-19 vaccine and the demand on medical 
workers resulting in the interruption of vaccine 
delivery. The activation of immunization services lead 
to recovery of the vaccination process and there was no 
significant decrease in the total vaccination coverage 
among children aged 0-12 months and 12-24 months.  

However, this was not the case with the COVID-19 
vaccinations. The restrictions introduced by the 
Armenian Government during the pandemic did not 
affect the vaccination process against COVID-19 in 
general. We have had a low coverage of COVID-19 
vaccinations. 

In consideration for the limited healthcare 
resources, it is necessary to implement catch-up 
immunization strategies, especially for the most 

Table 4. Total vaccinations against COVID-19 in other countries (data collected on 06.02.2022). 

Country Number of doses 
administered (×1,000,000) Fully vaccinated (%) Booster dose (%) 

Daily rate of doses 
administered 

(×1,000) 
China 3.01 (billion) 86.8 - 7,600 
Portugal 9.2 90 52 77 
Singapore 4.8 85 57 20 
USA 542.0 63.4 26.6 460.1 
Russia 155.7 48.1 7.1 214.9 
Turkey 142.8 62.8 39.3 164.7 
Azerbaijan 12.2 47.2 21.8 30.8 
Iran 134.8 64.7 22.9 537.2 
Georgia 2.8 33.0 - 6.5 
Armenia 1.9 29 0.4 6.0 

 



Melkonyan et al. – Vaccinations in Armenia during the pandemic     J Infect Dev Ctries 2022; 16(11):1687-1695. 

1694 

vulnerable populations who were already at high risk 
before the pandemic, create flexible mechanisms for 
simultaneous mass vaccination against COVID-19 and 
routine vaccinations in medical institutions, strengthen 
health information systems to routinely record 
immunization coverage and ongoing vaccine-
preventable disease surveillance, and educate the 
population to change their attitude towards vaccination. 

 
Limitations 

The study on the number of routine vaccinations 
was based on only one medical institution in Yerevan; 
other medical institutions of the provinces were not 
included. Therefore, results may not represent the 
situation in the entire country.  

During the study, only laboratory confirmed 
COVID-19 cases were considered, and suspected cases 
were not included. 
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