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Abstract 

Although adhering to the timelines of childhood vaccinations is essential to achieving favorable outcomes, many previous 

investigations have reported a potential delay in vaccination schedules due to many reasons, including natural disasters, 

which may have a significant impact on public health, subsequently causing remarkable outbreaks of vaccination-

preventable diseases. The study aim is to assess the impact of the COVID-19 pandemic on routine pediatric vaccination 

and the associated factors in Saudi Arabia. A systematic review was conducted to identify relevant articles that 

investigated the impact of the COVID-19 pandemic on pediatric vaccination and the associated factors in Saudi Arabia. A 

total of three relevant cross-sectional studies were included and was conducted in three different regions: Qassim, Riyadh, 

and Eastern region. The three studies reported three variable rates for routine vaccination delays of 23.4%, 72.9%, and 

33.1%. As for prevalence per childhood vaccination schedules, two studies reported that the highest prevalence rates were 

reported in two and four month vaccinations, while the third study reported that the highest rates were noticed at 12 and 18 

months. Fear of COVID-19 infection was the most common cause of delayed or missed vaccination. Family size, having 

medical insurance, caregiver age ranges between 18-30 and being a healthcare worker were the most common factors that 

significantly influenced caregivers to vaccinate their children on time. Further efforts and innovative approaches by 

healthcare officials are needed to enhance vaccination rates during times of emergency and to implement home visit 

programs in association with the primary healthcare section. 
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Introduction 

The COVID-19 pandemic is a recent worldwide crisis 

caused by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), first reported in late 2019 

in Wuhan, China. Many public health issues have been 

aroused as a result of the heavy burden that the pandemic 

has placed upon almost all global healthcare systems(1). 

Accordingly, efforts were made to introduce innovative 

interventional approaches that may limit the transmission 

of the disease, including travel restrictions, national 

lockdowns, and broad screening for the infections (2, 3). 

Moreover, school lockdowns were also among the 

strategies that were utilized to limit the transmission of 

the disease (4, 5). Although it has been proven that such 

measures are essential in controlling the pandemic and 

reducing the rates of infection, studies have shown that 

such measures may affect the physical and mental health 

of children (2, 6). In the same context, the health of these 

children may also be negatively affected as studies have 

shown that vaccination strategies for children may have 

been delayed or missed (7-9). These effects could lead to 

significant public health concerns, including impacted 

herd immunity for certain vaccine-preventable diseases 

(10, 11). The latter was reported to constitute a 

significant threat to approximately 80 million children 

globally, as a result of the significant impact of COVID-

19 on immunization against these diseases (12). 

The importance of maintaining adequate childhood 

vaccination also extends to reducing the severity of the 

disease in patients that suffer from co-morbid 

respiratory-related infections such as influenza and 

COVID-19 (13, 14). The rates of disrupted vaccination 

programs amid the COVID-19 pandemic have been 

reported to vary globally. For instance, estimates 

indicate that only 25% of children within the United 

States received their immunization shots in a timely 

manner (14, 15). In Saudi Arabia, estimates across the 

country indicate that the rates of missed vaccinations 

during childhood are hugely variable, ranging between 

9% and 24%. Many reasons have been reported to justify 

this, including a shortage of the required immunization 

shots at the local healthcare facilities and not attending 

the vaccination appointments (16, 17). 

Although sticking to the timelines of childhood 

vaccinations is essential to achieve favorable outcomes, 

many previous investigations have reported delays in 

vaccination schedules due to many reasons, including 

natural disasters, can have a significant impact on public 

health, causing remarkable outbreaks of the vaccination-

preventable diseases (7, 18). Accordingly, many global 

and local recommendations were suggested to ensure a 

timely vaccinated children during the COVID-19 

pandemic. Many global investigations have been 

published to assess the impact of COVID-19 on 

vaccination schedules (19-21), however, not many 

studies have been conducted within Saudi Arabia. 

Therefore, we aim to conduct a systematic review to 

assess the impact of the COVID-19 pandemic on 

pediatric vaccination and the associated factors in Saudi 

Arabia. 

Methods 

Search strategy 

The bulk of the search strategy is comprised of online 

searching of databases including Scopus, PubMed, 

Google Scholar, Cochrane Library, The World Health 

Organization Virtual Health Library, Embase, and Web 

of Science, to find all the potential articles that could 

help us achieve our outcomes. The main search term that 

was used was ("COVID-19" OR "Coronavirus disease 

2019" OR "SARS-CoV-2" OR "Coronavirus" OR 

"2019-nCoV") AND ("vaccine" OR "vaccines" OR 

"vaccination" OR "immunization" OR "immunizations")  

AND ("pediatric" OR "pediatrics" OR "childhood" OR 

"children") AND ("Saudi" OR "Saudi Arabia"), which 

was also modified based on the search strategy per each 

database. Our search included articles that were 

published after the COVID-19 pandemic was first 

reported in late 2019 in China. Moreover, after 

completing the search strategy, we conducted a manual 

search in the references of the included citations for their 

potential citations from relevant journals to identify any 

potentially missed articles that could help us discuss the 

current outcomes of this study.  
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The Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) guidelines were followed 

to design and conduct the current study (22). 

Outcomes and inclusion criteria 

The present study aims to identify the impact of the 

COVID-19 pandemic on routine childhood vaccination 

in Saudi Arabia. Accordingly, the main outcomes 

include the prevalence of delayed vaccination procedures 

and the associated factors for such delays.  

Therefore, we decided to include original articles that 

were published during the COVID-19 pandemic in Saudi 

Arabia that investigated the impact of COVID-19 on 

routine childhood vaccinations. Articles that were not 

original (as thesis, reviews, perspectives, commentary, 

editorials, protocols, abstracts, etc.) were excluded from 

the current review. We also excluded articles that were 

not published during COVID-19 and others that were not 

conducted in Saudi Arabia. 

Screening and retrieval of the relevant 

articles 

Following the search strategy, the results from all 

databases were imported to one single Endnote sheet, 

which was used to eradicate the duplicated citations. The 

remaining articles were then grouped and exported to 

one excel sheet that was standardized to facilitate 

title/abstract screening by exhibiting all the articles with 

their identifications (IDs), DOIs, journal names, URLs, 

authors, and abstracts.  

After excluding the irrelevant articles, full texts of the 

remaining IDs were then downloaded for another round 

of screening to finally include all the relevant articles 

that suited our intended outcomes. All of these steps 

were undertaken by at least four reviewers with blinding 

of the results from each other to prevent any potential 

bias in the results and under the supervision of the study 

senior author who made sure that all steps were 

undertaken in agreement with all authors and following 

the PRISMA guidelines. 

Data extraction and quality assessment 

A unified excel sheet to obtain all the relevant 

information from the included studies was constructed 

by the two authors. The sheet was formed of three tabs 

that included 1) outcomes: including the prevalence of 

delayed immunization during childhood and the 

associated factors that may influence the prevalence rate, 

and 3) quality assessment tab: which included the 

domains of the modified Newcastle-Ottawa Scale (NOS) 

for cross-sectional studies (23). The domains of the tool 

were established primarily to assess the compatibility 

and assessment of the studies, the methodology, and 

reporting of the outcomes. It was designed to score 

articles from 0 to 10 based on their quality and degree of 

bias. All articles were finally rated as good, excellent, 

satisfactory, or non-satisfactory based on their degree of 

bias and the estimated scores according to the NOS tool. 

All of the extraction steps were conducted by four 

reviewers and conflicts were resolved using a public 

discussion under the supervision of the main study 

author. 

Results 

Search results 

We found a total of 242 articles from the databases as 

well as the manual searching which was conducted in 

this study. The flow of search and screening until final 

inclusion is presented in Figure 1. Briefly, among the 

included 242 studies, 169 were screened for title and 

abstract relevance, of which only 18 were eligible for 

full-text screening and only three articles were eligible 

for inclusion in this study, based on our aforementioned 

criteria. 

Risk of bias 

The quality assessment results for the included studies 

are presented in Table 1, which shows the detailed 

domains and scoring for each study according to the 

NOS tool. In summary, all studies showed good quality 

with minimal risk of bias as all of the included studies 

had a total quality score of 8. 
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Table 1. The results of the assessed quality for the included studies using the modified Newcastle-Ottawa scale (NOS) for cross-sectional studies. 

Author Year 

Selection Comparability Outcome 

Total 

score 

 

Represe

ntativen

ess of 

the 

Sample 

Sample 

size 

Non 

Respondents 

Ascertai

nment of 

the 

Exposure 

The Subjects in 

Different 

Outcome 

Groups are 

Comparable 

Assessment 

of outcome 

Statistica

l analysis 

Alsuhaiba

niet al. (24) 2020 + + + ++ + + + 8 Good 

Alrabiaah 

et al. (25) 2020 + + + ++ + + + 8 Good 

Zainab et 

al. (26) 2020 + + + + ++ + + 8 Good 
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Baseline characteristics 

We have included three studies that were conducted in 

Saudi Arabia in three different regions, including 

Qassim, Riyadh, and the Eastern regions. The two 

studies by Alsuhaibaniet al. (24) and Almoosa et al. 

were survey-based cross-sectional studies that depended 

on the reporting of the healthcare givers in their findings  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and included a total of 749 and 378 caregivers in their 

studies. The other investigation by Alrabiaah et al. (25) 

reported that their sample size encompassed children 

only, with a recruited sample size of 15,870 children. 

Other baseline characteristics and a summary of the 

findings of each study are presented in Table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Baseline characteristics of the included investigations in Saudi Arabia. 

Reference Year Country Region 
Study 

design 

Sample 

size 
Children 

Mothers 

(n) 

Prevalence of 

delayed 

immunization 

Investigated vaccines 

Alsuhaibani 

et al. (24) 
2020 

Saudi 

Arabia 
Qassim 

Cross-

sectional 
749 - 619 23.40% 

hepatitis B, polio, diphtheria-
tetanus-pertussis, Hemophilus 
influenzae type B, 
pneumococcal infections, 
rotavirus, bacillus Calmette–

Guérin (BCG), measles, 
hepatitis A, varicella, 
meningococcal infections, 
human papillomavirus, 
measles-mumps-rubella. 

Alrabiaah et 

al. (25) 
2020 

Saudi 
Arabia 

Riyadh 
Cross-

sectional 
15870* 15870 - 72.90% 

Tuberculosis, poliomyelitis, 
hepatitis B, rotavirus, 
diphtheria, pertussis, tetanus, 

varicella, Haemophilus 
influenzae type b, Neisseria 
meningitides, Streptococcus 
pneumoniae, and measles, 
mumps, rubella 

Zainab et al. 

(26) 
2020 

Saudi 
Arabia 

Eastern 
region 

Cross-
sectional 

378 378 283 33.10% - 

*The study did not include parents and the sample size consisted of children only. 

 
Table 3. Prevalence of pediatric immunization delays based on the perceived shots. 

Reference Year 

Prevalence of delayed immunization by month 
 

2-month 4-month 6-month 9-month 12-month 18-month 24-month Others* 

Alsuhaibani et al. (24) 2020 10.20% 7.10% 17% 11.30% 17.70% 18.60% 12.60% 5.50% 

Alrabiaahet al. (25) 2020 80.50% 74.40% 72.90% 80% 74.10% - - 16.50% 

Zainab et al. (26) 2020 41.10% 35.10% 14.40% 25.60% 7.00% 25.30% 8.80% 4.60% 

*Refers to parents reporting unknown results in the first study and refers to vaccination at birth in the following two studies. 
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Discussion 

Prevalence of delayed pediatric 

immunization 

Among the three included studies, all reported the 

prevalence of delayed routine immunization during 

childhood in their findings. The study by Alsuhaibani et 

al. (24) reported that the prevalence of delayed routine 

pediatric immunization in their population was 23.4% 

for more than one month, according to the surveyed 

parents. Moreover, the authors also reported the 

prevalence of delayed immunization shots per age. The 

authors reported that the highest prevalence rates of 

delayed pediatric immunization shots were at six months 

(shots: Diphtheria, Pertuss is, and Tetanus (DTaP), 

Inactivated Poliovirus Vaccine (IPV), Human Papilloma 

virus (HPV), Haemophilus Influenzae Type b (Hib), 

Pneumococcal Vaccine (PCV), Bacillus Calmette–

Guérin Vaccine (BCG), and Rota), 12 months (shots: 

Measles, Mumps and Rubella (MMR), Oral Poliovirus 

Vaccines (OPV), Meningococcal Conjugate Vaccine 

(MCV4), and PCV), and 18 months (shots: OPV, Hib, 

DTaP, MMR, Hepatitis A Vaccine (HAV), and Measles, 

Mumps, Rubella, Varicella Vaccine (MMR-Var) 

recording 17%, 17.7%, and 18.6% prevalence rates, 

respectively (Table 3). 

Another cross-sectional investigation was conducted by 

Alrabiaah et al. (25) that included a total of 15,870 

children to determine the impact of the COVID-19 

pandemic on childhood vaccination. The authors 

reported that the total reduction at 2, 4, 6, 9, and 12 

months for vaccination shots was 72.9% as compared to 

the prevalence of vaccination delays for the same months 

prior to COVID-19. The authors also reported that the 

rates of vaccines given dropped in March, April, and 

May 2020 were 49.39%, 71.9%, and 68.48% as 

compared to the same months from 2017-2019 (before 

COVID-19). It is worth mentioning that the timely 

prevalence of reduction rates showed that all shots from 

birth to 12 months were significantly reduced as 

compared to the era before COVID-19, and the reduction 

at birth was lower than at 2, 4, 6, 9, and 12 months 

(Table 3). 

 

 

 

 

In the Eastern region of Saudi Arabia, Zainab et al. (26) 

reported that the prevalence of delayed immunization in 

their investigation was estimated to be 33.1%, and the 

prevalence was highest at two and four months of 

immunization (41.1% and 35.1%, respectively). Global 

reports have also demonstrated the huge prevalence of 

delayed childhood immunization during the COVID-19 

pandemic.  

This was indicated in the United States as reports 

estimated a huge decline in routine childhood 

vaccinations, especially in children that are older than 

one month (27). 

In Pakistan, a huge rate of reduction in routine childhood 

vaccinations was recorded, at 52% (28). In England, 

previous studies also demonstrated a prevalence rate of 

20% of reduced childhood MMR vaccinations 

administration, in addition to a significant reduction in 

the hexavalent vaccine, but with a rate that is less than 

the MMR (29). 

Causes of reported immunization delays 

Many reasons have been reported for pediatric 

immunization delays. The study by Alsuhaibani et al. 

(24) showed that fear of catching COVID-19 was the 

most common cause for delaying the immunizations 

(60.9%).This is followed by time constraints (11.6%), no 

scheduled vaccination appointments (9.2%), and closed 

clinics, vaccines unavailability, or traveling during the 

scheduled time (6.7%).  

Zainab et al. (26) also stated the reasons reported by the 

surveyed caregivers for not attending in time to 

vaccinate their children during COVID-19. Similarly, 

having fear of catching COVID-19 in a healthcare 

setting was the most common reason, followed by 

thinking that vaccinations were not necessary for their 

children, no vaccinations were scheduled for their 

children, lockdown, thinking that vaccines were not 

efficacious, and previous administration of the vaccines 

at home, with reported prevalence rates for these reasons 

at 42.4%, 28%, 29.6%, 4%, 0.8% and 4%, respectively. 
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In a separate context, the authors also reported the most 

common causes for children being vaccinated in time. 

Fear of being unvaccinated, enhancing immunity, 

adherence to medical advice, recommendations, and 

advice from family and friends were the most commonly 

reported causes by caregivers, with estimated prevalence 

rates of 60.3%, 67.5%, 31.2%, and 7.1%, respectively. 

These findings are consistent with the results of previous 

findings in the United States (27). To overcome the fear 

of catching COVID-19, which is reported to be the most 

common cause across the studies, innovative safe 

approaches have been proposed. For instance, launching 

vaccination campaigns at home rather than in healthcare 

facilities, and making flexible appointments at the 

healthcare facilities to prevent any contact between 

COVID-19 patients and visitors for vaccinations has 

been previously proposed (27, 30). 

Associated factors with immunization 

delays

The baseline demographics may play a significant role in 

the prevalence rate of delayed pediatric vaccination. 

Alsuhaibani et al. (24) demonstrated that vaccination of 

children to parents with medical insurance was more 

significant in terms of timeliness than vaccination of 

children to parents without medical insurances, which 

were delayed (p= 0.043). Moreover, having multiple 

children was also a significant predictor for reporting 

delayed immunization as opposed to having a single 

child as having more than one child contributed to 

around three times the risk of delayed immunization (p< 

0.001). This was consistent with the findings of previous 

investigations outside Saudi Arabia (17, 31). This may 

be attributable to the potential overload on parents due to 

the increased tasks required for multiple children, 

pushing them to miss their vaccination schedules. Zainab 

et al. (26) reported that the young age of the caregivers 

(18-30 years old), being a healthcare worker, and always 

ensuring their children were vaccinated in time before 

COVID-19 were the most significant factors that were 

associated with lower rates of delayed immunization 

schedules, according to the caregivers that responded to 

their survey (p= 0.004, 0.001, and 0.02, respectively). 

Our study is limited by the small number of the included 

studies and the limited sample size among them, which 

suggests that further investigations should be conducted 

for a better representation of the prevalence rates across 

Saudi Arabia. 

Conclusion 

This systematic review shows that the prevalence of 

delayed immunization in Saudi Arabia is high, and 

additional preventive measures are needed to improve 

the quality of care for affected children. Fear of catching 

COVID-19 and the absence of access to immunization 

shots are the most commonly reported reasons for such 

delays. Accordingly, further efforts by healthcare 

officials is needed for easy, timely delivery of vaccines 

and application of home visit programs will greatly 

benefit and eliminate such delays. 
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