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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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typed on a special signed form, certified by a stamp or a seal.
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reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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].
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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.

Age (months)
Vaccine (dose) 2 4 6 9 12
BCG
HBYV (1% dose)
OPV (zero dose)
Pentavalent (DTaP-IPV-Hib) v v Y
OPV (first dose) v
OPV (second dose) v
OPYV (third dose) v
Measles v
MMR (first dose) v
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.

ANENENII

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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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]:

d=(M,-M,)/SD pooled

where SD pooled= V [(n,-1)SD *+(n,-1)SD,?/n +n,-2]

(M)): 1* group mean, (M,): 2“d group mean, (nl) 1% group
sample size, (n,): 2" group sample size, (SD): 1* group standard
deviation, (SD,): 2" 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%

180
160 2019 [2020] 2021 [2622]

140
120
100
80
60
40
20
0

Vaccines Coverage Rate

Jan Feb Mar Apr Mayv

Jun Jul

Aug  Sep Oct Nov Dec

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, ***

Vaccine Coverage Rate

140

120

100

o
—}

2

ES

=
=}

0

Figure 1. Vaccines Coverage Rate per month for 2019, 2020, 2021, and 2022.

e n.s. o it n.s. e n.s.
208 A FE T

* & Jk e e

“. |
i3

Pentavalent MNMR vaccine
vaccine

Measles
Vecine

BCG vaccine

significant difference P-value <0.05).

95

= 2019
= 2020

m 2021



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).

Vaccine Coverage Rate %

Month 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 68.77 783 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
; ‘;rnilllls 94.83 79.93 86.7 93.06
Puaue 2020V 2020vs 2020 vs
2019* 2021 0

" 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 1,
and 2" 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.

For2021, 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
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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].



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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