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ABSTRACT
 

الأهداف:  تهدف هذه الدراسة إلى تحديد ما إذا كان هناك تأثير لإجراءات 
في  التطعيم  تغطية  معدل  كوفيد19على  جائحة  مكافحة  واستراتيجيات 

المستشفى الجامعي الرئيسي في المملكة العربية السعودية.

الطريقة:  دراسة رجعية تمت في مدينة الطب بجامعة الملك سعود باستخدام 
السجلات الصحية الإلكترونية. تم تضمين حالة التطعيم لجميع الأطفال الذين 
في  شهرًا   12 و   9 و   6 و   4 و   2  ، الولادة  عند  للتلقيح  موعدهم  تحديد  تم 
التلقيح الأولية خلال مارس وأبريل ومايو بين  الدراسة لأن هؤلاء هم سلسلة 
2020-2017 ، بمجموع 15870 طفلا  و تم إجراء مقارنة بين الأفواج من نفس 

الفترة لنفس التطعيم.

النتيجة: جميع زيارات التطعيم خلال أبريل 2020 مايو 2020 أقل من الحد 
الأدنى باستثناء سلسلة لقاح الولادة. خلال أشهر مارس ومايو وأبريل 2020 ، 
كان هناك انخفاض في زيارات التطعيم بنسبة ٪49.93 و ٪71.9 و 68.48٪ 
على التوالي ، مقارنةً بمتوسط زيارات التطعيم للأشهر نفسها 2017-2019. 
في المقارنة بين وسائل الزيارات بين مارس-مايو 2019-2017 و مارس-مايو 
2020 للمواليد 2 و 4 و 6 و 9 و 12 شهرًا ، كانت هناك سلسلة انخفاض 
في الزيارات بنسبة ٪16.5 و ٪80.5 ٪74.7 ، ٪72.9 ، ٪80 ، ٪74.1 على 

التوالي.

والتي   ، الأطفال  تطعيمات  على   19 كوفيد  للوباء  الهائل  الأثر  الخلاصة: 
عمل  خطة  و  مبتكرة  مناهج  مع  للتطعيم  العاجلة  التعافي  خطط  تتطلب 

للحفاظ على تغطية التطعيم أثناء أي أوبئة في المستقبل.

Objectives: To investigate whether the coronavirus 
disease-2019 pandemic has had any effects on 
pediatric vaccination rates at the main university 
hospital in Saudi Arabia.

Methods: A retrospective study conducted at King 
Saud University Medical City, Riyadh, Saudi Arabia 
using electronic health records. The vaccination 
statuses of all children who were scheduled for 
vaccinations at birth and at 2, 4, 6, 9, and 12 months 
during March, April and May between 2017 and 
2020 were included in the study with total sample 
of 15,870 children, and comparisons between the 
cohorts were performed.

Original Article

Results: All vaccination visits during April and May 
2020 were below the lower extremes except for the 
birth vaccinations. In March, April, and May 2020 
there were respective drops in vaccination visits of 
49.93%, 71.90% and 68.48% compared with the 
mean numbers of vaccination visits during the same 
months from 2017 to 2019. In comparisons of mean 
numbers of visits from March 2017 to May 2019 
and March to May in 2020, the respective reductions 
in visits for birth and 2, 4, 6, 9 and 12-month 
vaccinations were 16.5%, 80.5%, 74.7%, 72.9%, 
80.0% and 74.1%.

Conclusions: The huge impact of the coronavirus 
disease-2019 pandemic on childhood vaccinations 
will require urgent vaccination recovery plans with 
innovative approaches and future action plans to 
maintain vaccination coverage during any subsequent 
pandemics.
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Vaccines have substantially improved health and 
reduced mortality, particularly among children in 

low-income countries.1-3 World Health Organization 
(WHO) launched the Immunization Agenda 2030 
strategy in 2020 to accelerate progress towards equitable 
access and use of vaccines over the new decade.4 
However, ensuring everyone has access to immunization 
services has been challenging, an additional challenge 
is posed by the COVID-19 pandemic, which has 
necessitated physical distancing measures to mitigate or 
delay the epidemic to avoid health-care systems being 
overwhelmed.5,6  The severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) emerged in December 
2019, when it caused cases of COVID-19 in Wuhan, 
China. As of August 9, 2020, there were 19,462,112 
confirmed cases and 722,285 confirmed deaths across 
216 countries and territories.7

On 11 March 2020, the WHO declared an 
international state of emergency to control the 
pandemic spread of SARS CoV-2. Strict control 
measures were implemented ahead of time in Saudi 
Arabia after the first case of COVID-19 was diagnosed 
in the country on 02 March 2020.8 The measures to 
alleviate the pandemic have focused on social distancing 
and quarantine policies, including stay-at-home orders, 
working from home, closing schools and mosques, and 
requiring everyone in the country to avoid gatherings. 
In the same time a clear messages were sent through the 
media stress on the availability of all medical service for 
all whom need it including the routine vaccination. 

Pediatric vaccination programs depend on a high 
level of uptake at specific time and age to achieve a 
successful reduction in the prevalence and incidence of 
vaccine-preventable diseases,9 and the above described 
strict social distancing strategies may result in reduced 
accessibility of routine immunization services which 
started to be observed and reported. This may in turn 
result in children being put at risk of contracting vaccine-
preventable diseases, and the associated complications 
thereof. The present study was conducted to determine 
whether the current COVID-19 pandemic control 
measures have affected vaccine coverage rates at the 
main university hospital in Saudi Arabia.

Methods. The study is a retrospective study 
conducted after institutional review board approval at 
King Saud University Medical City (KSUMC Research 
Project No. E-20-5034), which includes the major 
teaching hospital in Saudi Arabia. The hospital has a 
capacity of 1800 beds and an average annual new-born 
delivery rate of 3800 (range 281-400 per month). All 
children who were born in KSUMC will be followed 
up in the well-baby clinic for routine vaccination. The 
early effects of the COVID-19 pandemic on routine 
childhood vaccination visits were assessed via electronic 
health records system (ESIHI), which can retrieves 
vaccination visits in the well-baby clinic and correlate 
these visits with the consumption of vaccines from the 
pharmacy store with vaccine batch number for any child. 
The data were collected by nurses and physicians. The 
vaccination statuses of all children who were scheduled 
for vaccinations at birth and at 2, 4, 6, 9 and 12 months 
were included in the study because these are considered 
to be components of the primary vaccination series that 
prevent serious tuberculosis, hepatitis B, poliomyelitis, 
rota virus, pertussis, diphtheria, tetanus, Haemophilus 
influenzae type b, Streptococcus pneumoniae, Neisseria 
meningitidis, measles, mumps, rubella and varicella. 
Recommended primary vaccination series in Saudi 
Arabia: i) Birth, 1st dose of hepatitis B vaccine (HepB) 
within 2 days of life. ii) Two months old, 2nd dose of 
HepB, 1st dose of rotavirus vaccine (Rota), 1st dose of 
diphtheria, tetanus, and acellular pertussis combination 
vaccine (DTaP), 1st dose of Haemophilus influenzae 
type b vaccine (Hib), 1st dose of pneumococcal 
conjugate vaccine (PCV) and 1st dose of inactivated 
poliovirus vaccine (IPV). iii) Four months old, 3rd dose 
of HepB, 2nd dose of Rota, 2nd dose of DTaP, 2nd 
dose of Hib, 2nd dose of PCV and 2nd dose of IPV. iv) 
Six months old, 4th dose of HepB, 3rd dose of DTaP, 
3rd dose of Hib, 3rd dose of PCV, 2nd dose of IPV, 
1st dose of oral poliovirus vaccine (OPV) and BCG 
vaccine. v) Nine months old, 1st dose of quadruple 
conjugated meningococcus vaccine (MCV4) and 1st 
dose of measles vaccine. vi) Twelve months old, 1st dose 
of measles, mumps, rubella vaccine (MMR), 2nd dose 
of MCV4, 2nd dose of OPV and 4th dose of PCV.
 Eighteen-month, 24-month, and school-age 
immunization series were excluded from the study, 
as were seasonal vaccines such as those for influenza, 
and pre-travel vaccines as they are the booster for the 
primary vaccination series. As the WHO declared 
COVID 19 as pandemic in March 2020 all children 
who received the primary vaccination series during 
March, April, and May between 2017 and 2020 were 
included in the study, and comparisons between the 
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cohorts during the same period were performed. Data 
management, calculations and analyses were performed 
using Microsoft Excel software, bar charts, measures of 
dispersion, and box, and whisker plots.

Results. A total of 15,870 children were included 
in the study. The number of vaccination visits during 
the study months in 2017 was 5,041 (1,786 in March, 
1,627 in April, 1,628 in May), followed by 4,593 in 

2018 (1,361 in March, 1,338 in April, 1,210 in May), 
then 4,501 in 2019 (1,556 in March, 1,493 in April, 
1,452 in May). The lowest number was 1,735 in 2020 
(820 in March, 442 in April, 473 in May).

The mean number of monthly immunization visits 
during March-May 2017-2020 irrespective of vaccine 
series was 220.4. The median was 235.5, the upper 
quartile was 290, the lower quartile was 190, the upper 
extreme was 399, and the lower extreme was 43. All 
vaccination visits during April 2020 and May 2020 were 
below the lower extreme except for birth vaccinations 
(Figure 1).

The mean number of child vaccination visits during 
the month of March in the years from 2017 to 2019 
was 1,638. The total number of child vaccination visits 
during March 2020 was 820, representing a reduction 
of 49.93%, p<0.00001 (Figure 2). The mean number 
of child vaccination visits during the month of April in 
the years from 2017 to 2019 was 1572.7, and the total 
number of child vaccination visits during April 2020 
was 442, representing a reduction of 71.9%, p<0.00001 
(Figure 3). 

The mean number of child vaccination visits during 
the month of May in the years from 2017 to 2019 was 
1,501, and the total number of child vaccination visits 
during May 2020 was 473, representing a reduction of 
68.48%, p<0.00001 (Figure 4).

The respective mean numbers of visits for birth 
series and 2, 4, 6, 9 and 12 month vaccinations from 
March to May during the years from 2017 to 2019 
were 348.1, 281.5, 248.1, 258.1, 202.1 and 232.6. 
The corresponding mean numbers of visits and the 
differences in means correspond to respective reductions 
are shown in Table 1.

Discussion. The extended vaccination program 
was initiated in 1979 in Saudi Arabia, and it originally 
included vaccines for tuberculosis and poliomyelitis, 
and a combination vaccine for diphtheria, tetanus, 
and pertussis. It was subsequently expanded to include 
additional vaccines.10 According to the immunization 
coverage data published by the Saudi Ministry of Health 
in 2017 the respective coverage rates for hexavalent 
(hexavalent vaccine includes hepatitis B, diphtheria, 
tetanus, acellular pertussis, Haemophilus influenzae 
type b and inactivated poliovirus) vaccines were 98%, 
oral poliomyelitis 96%, pneumococcal conjugate 98%, 
Bacillus Calmette-Guérin (BCG) 97% and measles, 
mumps, and rubella (MMR) 96%.11 These  coverage 
rates were significantly reduced during the COVID 19 
pandemic lockdown.

Figure 1 - Box and whisker plot representing monthly vaccination visits 
during March-May 2017-2020. 

http://www.smj.org.sa/index.php/smj/index
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Figure 2 - Bar chart representing vaccination visits for the primary vaccination series during the month of March 
from 2017 to 2020. There were substantial drops in the numbers of all types of vaccinations during March 
2020 except for birth vaccinations. Hexavalent vaccine includes hepatitis B, diphtheria, tetanus, acellular 
pertussis, Haemophilus influenzae type b and inactivated poliovirus, MCV4: quadruple conjugated 
meningococcus vaccine, PCV13: pneumococcal conjugate vaccine, MMR: measles, mumps, rubella

Figure 3 - Bar chart representing vaccination visits for the primary vaccination series during the month of April  from 
2017 to 2020. There were substantial drops in the numbers of all types of vaccinations during March 2020 
except for birth vaccinations. Hexavalent vaccine includes hepatitis B, diphtheria, tetanus, acellular pertussis, 
Haemophilus influenzae type b and inactivated poliovirus, MCV4: quadruple conjugated meningococcus 
vaccine, PCV1: pneumococcal conjugate vaccine, MMR: measles, mumps, rubella
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As the Saudi government continues efforts to 
prevent community transmission of SARS CoV-2, 
the disruption of essential health services may occur-
including outpatient services. Many providers have 
transitioned to telemedicine practices where possible, 
in an effort continue to provide medical homecare. 
Although some types of pediatric medical consultations 
can be conducted via telemedicine conferencing, 
immunization services require an in-person visit.

While the COVID-19 pandemic social distancing 
strategies have been in place the administration of the 
standard 2, 4, 6, 9 and 12-month pediatric vaccinations 
have declined by more than 72.9%. One possible 

explanation is that COVID-19 directives with regard 
to staying home overrode the message that the pediatric 
immunization program would remain operating as 
usual. It is also possible that parental concerns about 
potentially exposing their children to SARS-CoV-2 
infection during hospital visits contributed to the 
declines reported herein.12

The decline in birth vaccination coverage during 
the COVID-19 lockdown regimes was 16.5%. Birth 
vaccinations are typically administered in a hospital 
within 24 hours of birth and before discharge, and this 
explains the huge difference in decline between the 
birth vaccines and the other standard pediatric vaccines 

Figure 4 - Bar chart representing vaccination visits for the primary vaccination series during the month of May from 
2017 to 2020. There were substantial drops in the numbers of all types of vaccinations during March 2020 
except for birth vaccinations. Hexavalent vaccine includes hepatitis B, diphtheria, tetanus, acellular pertussis, 
Haemophilus influenzae type b, and inactivated poliovirus, MCV4: quadruple conjugated meningococcus 
vaccine, PCV13: pneumococcal conjugate vaccine, MMR: measles, mumps, rubella.

Table 1 - Comparison between the mean of vaccination visits for all primary vaccination series between March and 
May 2017-2019 and March-May 2020. A clear drop in the vaccinations rate is noticeable during March-May 
2020.

Vaccination series Mean of vaccination 
visits during 
March-May 
2017-2019

Mean of 
vaccination visits 

during 
March-May 2020

Reduction in 
vaccination rate 
percentage %

P-value 

Vaccination at birth 348.1 290.3 16.5   0.0019

Vaccination at 2 months 281.5 54.7 80.5 <0.00001

Vaccination at 4 months 248.1 62.7 74.7 <0.00001

Vaccination at 6 months 258.1 70 72.9 <0.00001

Vaccination at 9 months 202.1 40.3 80.0 <0.00001

Vaccination at 12 months 232.6 60.3 74.1 <0.00001

http://www.smj.org.sa/index.php/smj/index
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administered at later ages. The decline in March 2020 
was 49.9%, which was lower than the declines in April 
(71.9%) and May (68.5%) 2020. This can be explained 
by the fact that the social distancing strategies were 
effectively implemented after the first 10 days of March 
2020. The observed declines in vaccination coverage 
may leave young children and communities vulnerable 
to vaccine-preventable diseases such as measles. It has 
been surmised that measles vaccination coverage of 
95% is required to establish herd immunity, and if this 
level of coverage is not maintained measles outbreaks 
can occur.13

The burden of vaccine-preventable diseases could 
exert huge pressures on healthcare systems, particularly 
those that have already been substantially depleted 
by the COVID-19 pandemic. As well as that, some 
vaccines such as those for rotavirus are time-dependent 
and should not be administered after the age of 8 
months. The current situation may potentially result 
in there being a huge number of children for whom 
rotavirus vaccine becomes contraindicated because 
they have missed the crucial age-specific window for its 
administration, and they will subsequently be at high 
risk of severe gastroenteritis.

Because the physical distancing policies applied in 
Saudi Arabia amidst the current COVID-19 pandemic 
differ slightly from one region to the other, the effects 
of the pandemic and physical distancing measures on 
vaccination coverage may vary by region. This may occur 
as a result of differences in disease burdens associated 
with reductions in healthcare capacity or preventing 
attendance at healthcare facilities, or behavioral changes 
(including physical distancing measures), or local 
initiatives to promote the continuation of vaccination. 
Strategies to maintain vaccination services for children 
include segregating different clinics for visitation by sick 
patients and healthy vaccines, reducing the numbers of 
patients on site at any given time, closing waiting and 
registration areas, and having patients register and check 
in by phone and receive vaccinations from within their 
vehicles in a car park. Providers can also use electronic 
health records and immunization information systems 
to identify children who have missed their scheduled 
vaccinations, and remind their parents of the vital 
need to protect their children against serious vaccine-
preventable diseases-despite the current COVID-19 
pandemic.

The results of the present study are consistent 
with reports of reduced vaccination rates in other 
high-income countries including Israel,14 the United 
States,15,16 and Britain.17 In Karachi Pakistan the mean 
number of daily immunization visits decreased by 

52.8% during the COVID-19 pandemic lockdown 
compared with baseline.18

 In the United States routine pediatric vaccinations 
decreased after a national emergency was declared on 13 
March 2020, but rates of measles vaccination in children 
aged <2 years have subsequently recovered somewhat.19 

This may reflect measures to promote the maintenance 
of scheduled vaccinations in this age group despite the 
COVID-19 pandemic, including actively contacting 
patients whose children are overdue for vaccinations, 
and changing office workflows to minimize contact 
between patients. Childhood vaccination coverage in 
King Saud University Medical City in Saudi Arabia 
is routinely monitored biannually, but more timely 
monitoring is required during this unprecedented 
COVID-19 pandemic.

Study limitation. We consider conducting this study 
in one center one of the limitations and we encourage 
a wider study to assess the impact of the COVID-19 
pandemic lockdown on the vaccination rate.

In conclusion, herein we have reported the huge 
impact of the COVID-19 pandemic on childhood 
vaccinations in Saudi Arabia. Based on our finding and 
on reports for other countries we think that numerous 
countries will require urgent vaccination recovery plans 
and innovative approaches to ensure that adequate 
pediatric vaccination programs are maintained in the 
midst of physical distancing requirements. Moreover, 
continuous and timely assessment of vaccine coverage 
will be required to respond to potentially volatile 
changes during the COVID-19 pandemic. Action plans 
should be formulated to maintain a sufficient level of 
vaccination coverage to prevent vaccination-preventable 
diseases and outbreaks during future pandemics.

Acknowledgment. We would like to thank Charlesworth 
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