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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: The COVID-19 pandemic limits worldwide 

healthcare access, particularly mandated childhood vaccines. 
The frequency and mean of purposefully delayed immunizations 
in infants aged ≤1 year throughout the COVID-19 pandemic in 
Nineveh, Iraq, were studied.

Methods: A retrospective observational study of vaccination 
data in Nineveh, Iraq, was conducted throughout the pre-
pandemic period in 2019, the pandemic period in 2020, and 
comparable months in 2021–2022. The study covered every 
vaccination administered at ages neonate, 2, 4, 6, 9, and 12 
months.

Results: The total number of visits mean for the period 
(Mar-May) 2020 (comprehensive lockdown period) decreased 
(-18.5%) against (March–May) 2019, and around 2726 children 
per day were missing immunization. All scheduled vaccines 
for children aged ≤12 months showed a decrease. The lowest 
monthly vaccination coverage rate was in March 2020 (61.0%), 
with the vaccine coverage rate of IPV (70.25%) being the 
lowest one, then the BCG vaccine at 70.39%, the Pentavalent 
vaccine at 70.98%, the HBV vaccine at 74.33%, OPV vaccine 
79.3%, Measles vaccine (79.45%), and for MMR vaccine 
87.34%. Conclusion: The COVID-19 pandemic's significant 
effects on childhood immunization, recovered in the months 
that followed but did not reach that before the pandemic in 
2019. Intentional vaccination disruption exposes young infants 
to avoidable infectious illnesses, emphasizing the importance 
of personalized interventions to improve immunization visits as 
well as secure the delivery of services.

Key words. Children immunization, COVID-19, pandemic, 
vaccination.
Introduction.

Vaccination is a wise investment and one of the least expensive 
ways to enhance health and, as a result, strengthen national, 
regional, and worldwide security of health. It fights infections 
and reduces mortality and morbidity among children when used 
as recommended to maintain community immunity [1]. Routine 
vaccinations that are seriously omitted or postponed might result 
in subsequent Vaccine-Preventable Diseases (VPD) outbreaks 
and related mortality [2-5]. Pandemics have a tremendous 
influence on healthcare access, resulting in high morbidity and 
mortality rates across a wide variety of geographical locations 
[6]. However, on March 11, 2020, the World Health Organization 
announced that the coronavirus disease 2019 (COVID-19) is a 
worldwide pandemic, and numerous nations have documented 
a decline in the Vaccine Coverage Rate [7].

According to the World Health Organization, a minimum of 
80 million children under 12 months are at risk of vaccine-
preventable diseases like measles, diphtheria, and polio as a 
result of COVID-19-related delays in routine immunizations [1]. 

One week following the national announcement of a pandemic 
crisis, the Centers for Disease Control and Prevention declared 
a considerable reduction in children's immunizations [8]. 

In Iraq, the pediatric vaccination program (Table 1) provides 
a variety of essential vaccinations to guard against preventable 
infectious diseases such as poliomyelitis, tuberculosis, Rubella, 
hepatitis B, Hemophilus influenza type b, Mumps, Measles, Rota 
viral infection, Pertussis, Tetanus, Diphtheria, and Streptococcus 
pneumoniae. Rotavirus and pneumococcal vaccines were not 
included in the study, as they are not available all year round.

Table 1. The routine vaccination program for children under ≤12 
months in Iraq.

Vaccine (dose)
Age (months)
≤1  2  4  6  9 12

BCG ✔
HBV (1st dose) ✔
OPV (zero dose) ✔
Pentavalent (DTaP-IPV-Hib) ✔ ✔ ✔
OPV (first dose) ✔
OPV (second dose) ✔
OPV (third dose) ✔
Measles ✔
MMR (first dose) ✔
BCG: Bacillus Calmette–Guérin; OPV: Oral poliovirus vaccines; 
DTaP: Diphtheria, Tetanus, and acellular Pertussis; IPV:  injectable 
polio vaccine; Hib: Haemophilus influenzae type b; MMR: Measles, 
Mumps, and Rubella.

All routine children’s vaccines are provided without any 
cost at government health facilities according to a vaccination 
schedule based on Ministry of Health (MOH) guidelines linked 
with World Health Organization guidelines for child vaccines 
[9]. The objective of the current study is to assess the magnitude 
of the interruptions in the schedule of vaccination due to the 
pandemic effect of COVID-19 for children ≤1 year in Nineveh 
governorate.
Materials and Methods.

Area of Study, Data Sources, and Collection Tools: This 
retrospective observational study was carried out in Nineveh, 
Iraq. Nineveh has a population of around 4,133,536 people. 
Approximately 2.59% of the people in Nineveh were equal to 
or under the age of one year. The Nineveh Health Directorate 
oversees 11 primary healthcare sectors including 168 healthcare 
facilities. These primary healthcare sectors provide regular child 
vaccinations and vaccination data to the Public Health Department, 
Nineveh Health Directorate, Ministry of Health, Iraq.

Ethics Considerations: The study follows the rules of the 
Declaration of Helsinki on the ethical principles for medical 
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d=(M1-M2)/SD pooled
where SD pooled= √ [(n1-1)SD1

2+(n2-1)SD2
2)/n1+n2-2]

(M1): 1st group mean, (M2): 2nd group mean, (n1): 1
st group 

sample size, (n2): 2
nd group sample size, (SD1): 1

st group standard 
deviation, (SD2): 2

nd group standard deviation.
Results.

The drop in the number of vaccination visits to the healthcare 
institutions in Nineveh, Iraq, began in November 2019, resulting 
in a reduction in vaccine coverage. Then there was an apparent 
drop throughout the curfew period, which lasted from March to 
August 2020 (Figure 1).

The total number of children vaccinated was 904198 in 2019 
as a baseline, and the total number of visits for vaccination 
decreased to 830837 in 2020, representing a reduction (-8.11%), 
and for 2021, 887361 was observed as the total number of 
vaccine visits and a drop in vaccination by (-1.9%), while for 
2022, demonstrating an increase of (+18.9%) with total child 
vaccination visits, it was 1075229.

The average vaccination decreased from 94.83% in 2019 to 
77.93% in 2020, and Cohen’s d=2.13 (very large effect size); the 
P-value was very highly significant differences (about 0.0005), 
while the average vaccination was 86.7% in 2021 and 93.06% 

research in human beings and it involves the electronic 
collection of data approved by the Ethics Committee of Nineveh 
Health Directorate/ Ministry of Health (Moh/ REC/2021/024).

Study Measures: This study covered every vaccination given 
at ≤1, 2, 4, 6, 9, and 12 months of age, except those that were not 
fully available for a whole year. 

Statistical Analyses: The number of children who have had 
vaccinations based on their age, as well as the type and dosage 
of those vaccinations, were all collected electronically from the 
Public Health Department, Nineveh Health Directorate. Data 
were sorted and cleaned in Microsoft Excel 365.

Total dosages, percentages, mean, and difference, were 
determined and summarized as descriptive statistics. Column 
charts were used for assessing variations in vaccination coverage 
rates and the number of visits for 2019, 2020, 2021, and 2022.

The Student's t-test was implemented to compare means to 
assess change over time. The significance level was established 
at 5%, and a P-value of 0.05 indicated that there was a significant 
difference. As a result of the nature of the presented and gathered 
data, no adjustment for possible confounders or effect modifiers 
could be made. Furthermore, Cohen’s (d) to measure the effect 
size was determined using the formula [10]:

Figure 2. Vaccine coverage rate for BCG, OPV, HBV, Pentavalent IPV, Measles, and MMR vaccines during 2019, 2020, 2021, and 2022. (n.s.= 
P-value not significant, * very highly significant difference  with P-value <0.001, **  highly significant difference with P-value <0.01, *** 
significant difference P-value <0.05).

Figure 1. Vaccines Coverage Rate per month for 2019, 2020, 2021, and 2022.
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for 2022, and Cohen’s d=0.99; the P-value was 0.0014 (highly 
significant) for 2020-2021, and Cohen’s d=0.87 (moderate 
effect size); and the P-value was 0.018 (significant differences) 
for 2020-2022 (Table 2).

Table 2. Routine vaccination overage for children under or equal to 
one year throughout the COVID-19 pandemic (2020 in comparison to 
2019, 2020, and 2022).

Month
Vaccine Coverage Rate %
2019 2020 2021 2022

Jan 96.94 87.31 89.93 86.32
Feb 94.11 76.57 79.8 86.06
Mar 89.58 61.0 79.95 79.96
Apr 97.74 74.78 79.48 80.27
May 93.9 81.8 80.12 82.88
Jun 89.67 82.1 82.55 84.26
Jul 95.61 68.77 78.3 78.80
Aug 113.57 67.92 79.6 90.41
Sep 99.39 87.07 99.94 99.07
Oct 95.86 82.33 98.94 98.29
Nov 85.21 85.59 88.25 87.84
Dec 86.38 79.94 104.37 162.54
For all 
months 94.83 79.93 86.7 93.06

P-value 2020 vs 
2019 *

2020 vs 
2021 **

2020 vs 
2022 ***

* p-value <0.001 indicates very highly significant differences.
** p-value <0.01 indicates highly significant differences.
*** p-value <0.05 indicates significant differences.

In March 2020, a comprehensive curfew was announced. All 
routine vaccinations for children aged ≤1 year demonstrated 
a decrease in vaccination doses provided and the vaccine 
coverage was (61.0%), vaccinations had the biggest decrease 
in HBV vaccine (45.8%), then IPV vaccine (54.4%) for the 1st, 
and 2nd doses, Measles vaccine (58.5%), Pentavalent vaccine 
(62.2%), and MMR vaccine (73.2%), and OPV vaccine (88%) 
for all doses of OPV vaccine.

The analysis of vaccine coverage for each vaccine in 2020 
in comparison with 2019, 2021, and 2022 is demonstrated in 
Figure 2.

The review of coverage rates for each vaccine in 2019 as a 
base and comparison in 2020 revealed a very highly significant 
difference for BCG, Oral Polio, HBV, Pentavalent, IPV, and 
Measles vaccines with P-values=0.00008, 0.001, 0.0009, 
0.006, and 0.0001, respectively, and significant differences 
(P-value<0.05) for the MMR vaccine.  

For 2021, the statistical analysis for each vaccine in comparison 
with 2020 demonstrated a very highly significant difference 
for BCG, HBV, and Measles vaccines with P-values=0.004, 
0.0009, and 0.005 respectively, and a significant difference 
for the Pentavalent vaccine and IPV with P-value <0.05, while 
for the oral polio vaccine, and MMR vaccine there was no 
significant difference. 

The statistical analysis for 2022 in comparison to 2020 
demonstrated a very highly significant difference for BCG, 
and HBV with P-value=0.007, 0.003 respectively, and highly 
significant for both Pentavalent and Measles vaccines with 

P-value=0.005, while for OPV, IPV, and MMR vaccines there 
are no significant differences.
Discussion.

As demonstrated by the significant overall drop in adopted 
data for vaccination coverage during 2020 by 16.9% as 
opposed to 2019, this study demonstrates that compliance with 
childhood vaccination programs in 2020 was an issue. These 
findings, along with those from the World Health Organization 
and other cross-sectional research, reveal a worldwide decrease 
in vaccination uptake during 2020 [11-13]. An upsurge in 
COVID-19 widespread infections following the adoption of 
the comprehensive lockdown, as well as the shutdown of most 
agencies, and stores, except those serving vital amenities such as 
shopping centres and healthcare institutions, led to a reduction 
in vaccine visits and vaccination coverage rate to reach its peak 
in the period between March and April 2020. The current study 
demonstrates the mean of vaccination visits in (March-April) 
2019 and (March-April) 2020 (the comprehensive lockdown 
period) dropped (by 25.8%), and this is what happened as the 
United Nations Children's Fund published a warning in April 
2020 [14], and around Jul 2020, the World Health Organization 
warned of a most likely drop in scheduled vaccination rates 
around the world as a result of COVID-19 pandemic [15]. 

The findings of this research were in line with reports on 
significant drops in vaccination rates that were scheduled across 
many countries at the beginning of the pandemic, such as studies 
from Italy, where preliminary analyses revealed that over the 
initial 10 weeks of lockdown, the total number of vaccine doses 
supplied in Rome decreased by 16% [16]. In Spain, there was 
an (8%) to (20%) decrease in the total number of babies who 
had their routine immunizations [17]. In the U.S., vaccination 
coverage declined in all age cohorts except for the birth dose 
of hepatitis B coverage (which is administered in the hospital 
at birth) [18,19]. 

The majority of countries, except the exception of South Korea 
and Australia, observed an impairment in Vaccine Coverage 
Rate, according to a large-scale vaccination effect evaluation 
study of 19 countries in the Western Pacific and Southeast 
Asian areas performed in June 2020 [20] during the COVID-19 
curfew, the mean of scheduled vaccination visits dropped by 
52.8% in Karachi, Pakistan [21].

In the Middle East region, the findings of this study, however, 
are in line with publications from other countries in this area 
that emphasize the downside of vaccination programs. In April 
2020, the number of immunizations dropped by 72% in Riyadh, 
Saudi Arabia [22]. In Kuwait, the mean of total visits from 
March 2020 to May 2020 dropped 28.9% compared with the 
visits from March 2019 to May 2019 [23].

In May 2020, Qatar reported a 40% decrease in the overall 
dosage of pediatric vaccines [24] due to worry about COVID-19 
infections, 27.2% of Egyptian children failed to receive their 
required vaccinations [25].

In March 2020, Lebanon recorded a 47% decrease in 
vaccination distribution as opposed to levels in 2019 [26]. 
Furthermore, a review of Moroccan clinicians' vaccination 
records found that most regularly planned kid vaccinations were 
delayed during the beginning of the pandemic [27].
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The limitation of the present study includes the absence of 
the results involving analysis of vaccinations administered 
to children above the age of one year. Future research should 
track the rising number of vaccination schemes and campaign 
rednecks by geography and determine the most probable 
residential regions and vulnerable demographics that are at 
risk. Moreover, trophic factors released from the cells in the 
surrounding milieu could contribute further to immunological 
response boosting the response to vaccination resulting in 
variation in the response between different patients [28-30].
Conclusion.

The COVID-19 pandemic's significant effects on childhood 
immunization recovered in the months that followed but did not 
reach the initial level in 2019. Consequently, the COVID-19 
pandemic has repercussions that extend beyond the actual viral 
contagion, such as the endangerment of essential public health 
services. These outcomes might assist public health authorities 
with an understanding of the impact of the COVID-19 pandemic 
on preventative measures and the necessity of creating 
mechanisms for monitoring the usage of vital vaccination 
services during an upcoming pandemic.
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