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ABSTRACT
Objectives: To assess the effectiveness of influenza vaccination in reducing the risk of influenza-related 
hospitalizations in the pediatric population. 

Methods: A thorough search across four databases identified 412 relevant publications. After removing duplicates 
using Rayyan QCRI and screening for relevance, 196 full-text articles were reviewed, with 8 studies ultimately 
meeting the criteria for inclusion. 

Results: We included eight studies with a total of 3,648,778 children. Most studies reported using live attenuated 
influenza vaccines (LAIV) and inactivated vaccines for the included children. The studies consistently show that 
influenza vaccination significantly reduces the risk of severe outcomes, including hospitalizations and emergency 
visits, especially among children and young populations. Even in seasons with strain mismatches or antigenic 
drift, the vaccine maintained approximately 40% effectiveness in preventing hospitalization. Vaccination 
provided notable protection for children under five, a group particularly vulnerable to severe complications. 
Both inactivated and LAIV demonstrated effectiveness in lowering hospitalization rates across different seasons, 
underscoring the importance of annual influenza immunization. 
Conclusion: In conclusion, influenza vaccination is effective in reducing influenza-related hospitalizations, 
particularly among young children who are at heightened risk for severe disease. Even in seasons with antigenic 
variation, the vaccine demonstrated protective benefits, reinforcing its value in public health strategies aimed 
at reducing the burden of influenza. These findings advocate for increased vaccine coverage, particularly in 
vulnerable populations, to mitigate hospitalizations and support healthcare systems during influenza outbreaks.

Keywords: Influenza vaccination; Hospitalization prevention; Vaccination effectiveness; Children; Systematic review.

*           Department of Pediatric 
             Ministry of National Guard Health Affairs
             Dammam, Saudi Arabia Email: alqahtanim17@mngha.med.sa
**         Consultant, General Pediatrics 
             Security Force Hospital · 
             Dammam, Saudi Arabia. 
             Email: nazim_prof@yahoo.com 
***       Consultant Pediatric Infectious Diseases
             King Salman Armed Forces Hospital, Tabuk, Saudi Arabia.
****     Medical Intern, Imam Abdulrahman Bin Faisal University
             King Fahad University Hospital, Saudi Arabia.
*****   Pediatric Assistant Consultant
             Maternity and Children Hospital          
             Saudi Arabia.
****** Pediatric Consultant, M.C.H Tabuk, Saudi Arabia.

INTRODUCTION
Influenza infection continues to be a significant health concern for both 
adults and children. The World Health Organization estimates that 
there are 1 billion cases, 3 to 5 million of which are severe, and that 
each year, influenza causes between 290,000 and 650,000 respiratory 
fatalities [1]. Children are frequently at higher risk of contracting 
influenza than other age groups [2], and they are also responsible for the 
introduction and spread of influenza virus in homes and communities 
[3]. Notably, children under the age of five, and especially those 
under the age of two, are at a heightened risk of experiencing severe 
influenza- related complications, such as hospitalization and death [4]. 
According to CDC estimates, hospitalizations for flu-related illnesses 

among children under five years old have ranged between 7000 to 
26,000 during 2010 [5].

The best defense against seasonal and pandemic influenza at the 
moment is influenza vaccine. The World Health Organization (WHO) 
has advised vaccination for patients with chronic illnesses, older 
adults, pregnant women, children aged 6 to 59 months, and healthcare 
professionals since 2012 [6]. A universal vaccination guideline in the 
United States (US) covers the entire population starting at age six 
months, although other nations, like Finland, the United Kingdom 
(UK), and Canada, have included the pediatric population in their 
regular immunization programs [7, 8]. However, healthy children 
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are not targeted by vaccination regimes in the majority of nations, 
including Spain [9].

Influenza remains a major public health concern globally, responsible 
for significant morbidity, mortality, and economic burden due to 
hospitalizations and healthcare expenses. Despite the seasonal 
availability of vaccines, influenza poses a persistent threat, particularly 
to vulnerable groups such as older adults, young children, and 
individuals with comorbidities. Vaccination has long been considered 
one of the most effective preventive measures against influenza 
infection, primarily reducing the severity and complications of the 
disease. However, the degree of protection influenza vaccines offer 
against severe outcomes, such as hospitalization, remains a topic of 
interest and debate.

This systematic review seeks to evaluate the effectiveness of 
influenza vaccination specifically in preventing influenza-related 
hospitalizations. By synthesizing existing studies, we aim to provide a 
comprehensive assessment of the vaccine’s impact on hospitalization 
rates, contributing valuable insights to guide public health policies, 
vaccine recommendations, and targeted interventions. Understanding 
the vaccine's protective efficacy against severe outcomes is crucial for 
informed decision-making, especially in allocating resources to high-
risk populations and improving vaccination uptake.

The primary objective of this systematic review is to assess the 
effectiveness of influenza vaccination in reducing the risk of influenza-
related hospitalizations.

METHODS
In order to conduct a systematic review examining the efficacy of 
influenza vaccine in lowering the risk of hospitalizations associated 
to influenza, this study complied with the Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses (PRISMA) [10]. To 
find pertinent English-language studies that investigate the efficacy 
of influenza vaccine in lowering the risk of influenza- related 
hospitalizations, a comprehensive electronic search was conducted 
across a number of databases, including PubMed, Web of Science, 
SCOPUS, and Science Direct. The search results were examined by 
two separate reviewers, who then chose studies that met the eligibility 
requirements, retrieved pertinent data, and used recognized evaluation 
instruments to rate the included research' quality.

Eligibility Criteria
Eligible studies must be published in English, focus on children 
who received influenza vaccination, and provide data regarding the 
effectiveness of influenza vaccination in reducing the risk of influenza-
related hospitalizations. Both observational and interventional studies 
were considered, including cohort studies, case-control studies, and 
randomized controlled trials. Studies published within the last five 
years (2019-2024) were included. Excluded studies were encompassed 
those not involving human subjects, articles that lack relevant data. 
Additionally, reviews, commentaries, and conference abstracts were 
omitted to ensure the inclusion of high-quality, empirical research that 
contributes valuable insights to the topic.

Data Extraction
To ensure the reliability of the findings, the search results were verified 
using Rayyan (QCRI) [11]. The titles and abstracts obtained from the 
search were evaluated for relevance according to the predetermined 
inclusion and exclusion criteria. Studies that fulfilled the inclusion 

criteria underwent a comprehensive review by the research team. Any 
discrepancies among reviewers were resolved through a consensus 
approach. Key information from each study, including titles, authors, 
publication year, study location, participant demographics, gender 
distribution, vaccination type, and main outcomes, were systematically 
documented using a structured data extraction form. Additionally, an 
independent evaluation tool was developed to assess the risk of bias in 
the selected studies.

Data Synthesis Strategy
Utilising information taken from pertinent studies, summary tables 
were created to offer a qualitative assessment of the research findings 
and elements. The best strategy for making use of the data from the 
included studies were decided upon after the data collection for the 
systematic review is finished.

Quality review
The Newcastle-Ottawa scale was employed to evaluate each qualifying 
study's risk of bias. Two reviewers individually evaluated each 
study. Evaluation disagreements were handled through consensus 
or consulting with a third reviewer. No research studies have been 
rejected due to the risk of bias [12].

RESULTS
The specified search strategy yielded 412 publications (Figure 1). 
After removing duplicates (n =216), 196 trials were evaluated based 
on title and abstract. Of these, 131 failed to satisfy eligibility criteria, 
leaving just 65 full-text articles for comprehensive review. A total of 
8 satisfied the requirements for eligibility with evidence synthesis for 
analysis, all of them were case-controls [13-20]. 

Sociodemographic and clinical outcomes
We included eight studies with a total of 3,648,778 children. Most 
studies reported using LAIV and inactivated vaccines for the included 
children. In high-severity seasons, the vaccine was found to reduce 
the risk of hospitalization and emergency visits, even when there was 
concern about mismatches between vaccine strains and circulating 
viruses [13]. Additionally, even during seasons with antigenically 
drifted strains like clade 3C, influenza vaccines showed approximately 
40% effectiveness against hospitalization and emergency visits, 
highlighting their role in mitigating severe outcomes despite antigenic 
variability [14].

Influenza vaccination significantly reduced the risk of hospitalization 
among young children, particularly those under five years, who are 
considered highly susceptible to severe influenza-related complications 
[15[. The vaccine's effectiveness was especially notable during peak 
influenza seasons, where a considerable number of hospitalizations and 
emergency visits could be prevented through immunization [16, 17].

Furthermore, LAIV provided substantial protection against laboratory-
confirmed influenza hospitalizations in young children, further 
supporting their role in protecting vulnerable populations [18]. Other 
studies demonstrated the vaccine's efficacy in preventing laboratory-
confirmed influenza-related hospitalizations and emergency visits due 
to both major influenza virus subtypes circulating in specific seasons 
[19]. Yearly vaccination with LAIV in eligible children offered strong 
protection against hospitalization, reinforcing the importance of annual 
vaccination campaigns to safeguard against severe influenza outcomes 
[20].
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Table 1. Outcome measures of the included studies

Study ID Country Study 
design Sociodemographic Population 

type
Vaccination 
type Main outcomes NOS

Kim et al., 
2022 [13] USA

Case- 
control

Participants: 7664
Age range: 6 months – 
17 years Males: 4252
(55%) Children NS

Vaccination provided significant protection 
against severe influenza outcomes that required 
hospitalization or ED visits among children 
during high-severity seasons where vaccine 
mismatch was a
concern. 7

Campbell et 
al., 2020
[14] USA

Case- 
control

Participants:1792 Age 
range: 6 months – 17 
years Males: 998 
(56%)

Children

Inactivated 
influenza 
vaccine & 
LAIV

Even during a season when antigenically 
drifted clade 3C was prevalent, the 
vaccine was around 40% effective against 
hospitalizations and emergency department 
visits associated to A(H3N2).The most 
common A(H3N2) influenza viruses in 
circulation were 3a influenza
viruses. 7

Wang et al., 
2019
[15] Taiwan

Case- 
control

Participants: 1514
Age range: 6-12 
months
Males: 780
(51.5%)

Children
<5 years

inactivated 
influenza 
vaccine

Taiwanese children under five years old who 
receive the seasonal influenza vaccination are 
less likely to be hospitalized due to influenza. 7

Pendrey et al., 
2024
[16] USA

Case- 
control

Participants: 3,631,840
Age range: 0.5-14

Children NS

It is possible to determine how many 
hospitalizations and emergency department 
visits linked to influenza could be prevented by 
immunization.
Hospital use and costs are significantly 
decreased by influenza vaccination, even 
during the height of
the flu season. 6

Participants: 1024
Age range: 0-9
Males: 527 Inactivated

Childhood hospitalization, including possible 
intensive care unit admission and pneumonia, 
is significantly

Yildirim et al., 
2021
[17] USA

Case- 
control (51.5%) Young 

children

influenza
vaccine & 
LAIV

reduced by influenza immunization.
Children who had partial vaccinations also 
showed benefits. 7

Boddington et 
al., 2022
[18] UK

Case- 
control

Participants: 227
Age range: 2-7
Males: 135
(59.5%)

Young 
children LAIV

LAIV immunization offered good protection 
against hospitalization due to laboratory-
confirmed influenza
illness. 6

Campbell et 
al., 2021
[19] USA

Case- 
control

Participants: 2029
Age range: 0-17
Males: 1149
(57%)

Children NS

Substantial protection against laboratory-
confirmed influenza- related hospitalizations 
and emergency department visits linked to the 
two main influenza viruses affecting children, 
including the newly developing B/Victoria 
virus
subclade, was offered by influenza vaccine.

6

Pebody et al., 
2020
[20] UK

Case- 
control

Participants: 2685
Age range: 2-17
Males: 1106
(41.1%) Children LAIV

This study shows that yearly influenza 
vaccinations offer significant protection against 
hospitalization for children who
qualify. 7



4

Bahrain Medical Bulletin, Vol. 47, No. 2, June 2025

Figure 1. PRISMA flowchart.

DISCUSSION
The findings from this systematic review highlight the robust 
effectiveness of influenza vaccination in reducing influenza-related 
hospitalizations, particularly among children and young populations. 
These studies collectively emphasize that vaccination, including both 
inactivated and live attenuated formulations, plays a significant role in 
mitigating severe influenza outcomes, even in seasons where antigenic 
drift or strain mismatches occur. Despite moderate variations in 
effectiveness across studies, the consistent reduction in hospitalization 
rates points to the vaccine's protective impact. This is especially crucial 
for children under five, who are at increased risk of severe influenza 
complications. The observed effectiveness in this population suggests 
that broadening vaccine coverage in vulnerable groups can yield 
substantial public health benefits by decreasing the strain on healthcare 
systems during peak influenza seasons.

Orrico-Sánchez et al. reported that in accordance with the 
recommendations of international organizations, this research indicates 
that pediatric immunization is generally an effective approach for 
preventing influenza in healthy children [21]. Kalligeros et al. also 
found that complete yearly immunization should be promoted since it 
provided a considerable defense against hospitalization due to influenza 
in the pediatric population [22].

After examining the observational studies, the results are largely 
encouraging and seem to support the efficacy of the influenza vaccine 
in children in good health. They should be regarded cautiously, 
though, as there is a considerable chance of bias given the nature 
of the investigations. The results of this and other research may be 
impacted by the wide variations in observational study design and 
methods, the limited number of participants, and seasonal variations in 
the predominant influenza viruses. Furthermore, research has not taken 
into account the potential mismatch between vaccine and circulating 

viruses, which could account for the large confidence intervals in 
vaccine effectiveness statistics. Therefore, when using observational 
research to make conclusions, caution must be used.

Immunization against childhood influenza should be a successful 
strategy to lower the disease's overall burden and, in particular, its grave 
implications (hospitalization and sequelae) in children. Furthermore, 
childhood influenza vaccination stops influenza from spreading to 
older individuals who are less susceptible to immunization and to those 
who are more susceptible [23]. Nearly half of influenza infections 
in children are asymptomatic or have very weak symptoms [24], 
making schoolchildren efficient and significant influenza spreaders [2]. 
Furthermore, children have larger viral loads and transmit the virus for 
longer periods of time, which makes it easier for infections to spread 
indiscriminately since they are more likely to come into close contact 
with other family members [2], who may then distribute the virus at 
work.

The clinical implications of these findings are substantial. Influenza 
vaccination should be prioritized as a core preventive measure in 
pediatric and high-risk populations to reduce hospitalization and 
associated healthcare costs. Healthcare providers should advocate 
for annual vaccination, emphasizing its role in preventing severe 
outcomes rather than solely aiming to avoid mild or moderate influenza 
symptoms. The findings also support targeted vaccination strategies 
during high-severity seasons or when viral strains are known to have 
antigenic drift. Additionally, partial immunization appears beneficial, 
suggesting that even children who have not completed the full vaccine 
series can gain some level of protection. This reinforces the importance 
of initiating immunization as early as possible in the flu season.

STRENGTHS AND LIMITATIONS
This systematic review draws from a range of studies across different 
seasons and geographical regions, providing a comprehensive 
evaluation of the vaccine’s effectiveness against influenza-related 
hospitalizations. The inclusion of diverse age groups, particularly 
children, allows for insights into the vaccine’s impact on vulnerable 
populations. Moreover, by examining real-world outcomes, this review 
contributes to an evidence base that supports influenza vaccination as a 
means to reduce the severity of illness and healthcare utilization.

Several limitations should be acknowledged. The variability in 
study designs, population demographics, and diagnostic criteria may 
introduce heterogeneity, potentially affecting the comparability of 
results across studies. Additionally, some studies were conducted 
in seasons with specific strains or in the context of antigenic drift, 
which may not fully reflect the vaccine's performance in seasons with 
different circulating strains. Furthermore, the reliance on case-control 
study designs may introduce biases, such as recall bias in vaccination 
reporting or potential confounders not accounted for in some analyses. 
Lastly, while partial immunization showed benefits, the degree of 
protection may vary, warranting caution when interpreting results for 
children with incomplete vaccination.

CONCLUSION
In conclusion, influenza vaccination is effective in reducing 
influenza-related hospitalizations, particularly among young 
children who are at heightened risk for severe disease. Even 
in seasons with antigenic variation, the vaccine demonstrated 
protective benefits, reinforcing its value in public health strategies 
aimed at reducing the burden of influenza. These findings advocate 
for increased vaccine coverage, particularly in vulnerable 
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populations, to mitigate hospitalizations and support healthcare 
systems during influenza outbreaks. The results underscore the 
critical role of annual vaccination in preventing severe influenza 
outcomes and highlight the need for ongoing surveillance to 
monitor vaccine effectiveness as viral strains evolve.

REFERENCES
1. Soudani S, Mafi A, Al Mayahi Z, Al Balushi S, Dbaibo G, Al 

Awaidy S, et al. A Systematic Review of Influenza Epidemiology 
and Surveillance in the Eastern Mediterranean and North African 
Region. Infect Dis Ther. 2022;11(1):15-52. doi:10.1007/s40121-
021-00534-3

2. Lee BY, Shah M. Prevention of influenza in healthy children. 
Expert Rev Anti Infect Ther. 2012;10(10):1139-1152. doi:10.1586/
eri.12.106

3. Petrie JG, Ohmit SE, Cowling BJ, Johnson E, Cross RT, Malosh 
RE, et al. Influenza transmission in a cohort of households with 
children: 2010- 2011.  PLoS  One.  2013;8(9):e75339.  Published  
2013  Sep  25. doi:10.1371/journal.pone.0075339

4. Alami A, Dave S, Uhlik C, Ebrahim M, Krewski D, Laroche J. 
Determinants of influenza non-vaccination among Canadian 
children: insights from a nationwide survey. Front Public 
Health. 2024;12:1400782. Published 2024 Jun 5. doi:10.3389/
fpubh.2024.1400782

5. Centers for Disease Control and Prevention. Children & influenza 
(flu). Available from: https://www.cdc.gov/flu/highrisk/children.
htm [accessed 24 October 2024].

6. World Health Organization (WHO). Influenza (seasonal); 2018. 
Available from: https://www.who.int/news-room/fact-sheets/
detail/influenza-. (seasonal) [accessed 24 October 2024].

7. NHS England. National flu immunisation programme 2020 to 
2021 letter; 2020. Available from: https://assets.publishing.
service.gov.uk/government/uploads/system/uploads/attachment 
data/file/885281/The national flu immunisation programme 2020 
to 2021.pdf [accessed 24 October 2024].

8. Finnish institute for health and welfare. Influenza vaccine; 2020. 
Available from: https://thl.fi/en/web/infectious-diseases-and-
vaccinations/vaccines-a- to-z/ influenza-vaccine [accessed 24 
October 2024].

9. Ortiz JR, Perut M, Dumolard L, Wijesinghe PR, Jorgensen 
P, Ropero AM, et al. A global review of national influenza 
immunization policies: Analysis of the 2014 WHO/UNICEF Joint 
Reporting Form on immunization. Vaccine. 2016;34(45):5400-
5405. doi:10.1016/j.vaccine.2016.07.045

10. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, 
Mulrow CD, et al. The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews. BMJ. 2021;372:n71. 
Published 2021 Mar 29. doi:10.1136/bmj.n71

11. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. 
Rayyan—a web and mobile app for systematic reviews. Syst rev. 
2016 Dec;5:1-0.

12. Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, 
Tugwell P. The Newcastle-Ottawa Scale (NOS) for assessing the 
quality of nonrandomised studies in meta-analyses.

13. Kim SS, Naioti EA, Halasa NB, Stewart LS, Williams JV, 
Michaels MG, et al. Vaccine Effectiveness Against Influenza 

Hospitalization and Emergency Department Visits in 2 A(H3N2) 
Dominant Influenza Seasons Among Children <18 Years Old-
New Vaccine Surveillance Network 2016-2017 and 2017-2018. J 
Infect Dis. 2022;226(1):91-96. doi:10.1093/infdis/jiab624

14. Campbell AP, Ogokeh C, Lively JY, Staat MA, Selvarangan 
R, Halasa NB, et al. Vaccine Effectiveness Against Pediatric 
Influenza Hospitalizations and Emergency Visits. Pediatrics. 
2020;146(5):e20201368. doi:10.1542/peds.2020-1368

15. Wang CY, Chang YH, Huang LM, Chi H, Chiu NC, Chang LY, 
et al. Effects of influenza vaccine and sun exposure time against 
laboratory-confirmed influenza hospitalizations among young 
children during the 2012-13 to 2015-16 influenza seasons. J 
Microbiol Immunol Infect. 2019;52(6):880-887. doi:10.1016/j.
jmii.2019.09.010

16. Pendrey CGA, Khvorov A, Nghiem S, Rahaman MR, Strachan 
J, Sullivan SG. Hospitalizations and emergency attendance 
averted by influenza vaccination in Victoria, Australia, 2017 - 
2019. Epidemiol Infect. 2024;152:e111. Published 2024 Oct 4. 
doi:10.1017/S0950268824001122

17. Yildirim I, Kao CM, Tippett A, Suntarattiwong P, Munye M, 
Yi J, et al. A Retrospective Test-Negative Case-Control Study 
to Evaluate Influenza Vaccine Effectiveness in Preventing 
Hospitalizations in Children. Clin Infect Dis. 2021;73(10):1759-
1767. doi:10.1093/cid/ciab709

18. Boddington NL, Mangtani P, Zhao H, Verlander NQ, Ellis J, 
Andrews N, et al. Live-attenuated influenza vaccine effectiveness 
against hospitalization in children aged 2-6 years, the first 
three seasons of the childhood influenza vaccination program 
in England, 2013/14-2015/16. Influenza Other Respir Viruses. 
2022;16(5):897-905. doi:10.1111/irv.12990

19. Campbell AP, Ogokeh C, Weinberg GA, Boom JA, Englund JA, 
Williams JV, et al. Effect of Vaccination on Preventing Influenza-
Associated Hospitalizations Among Children During a Severe 
Season Associated With B/Victoria Viruses, 2019-2020. Clin 
Infect Dis. 2021;73(4):e947-e954. doi:10.1093/cid/ciab060

20. Pebody RG, Zhao H, Whitaker HJ, Ellis J, Donati M, Zambon M, 
et al. Effectiveness of influenza vaccine in children in preventing 
influenza associated hospitalisation, 2018/19, England. Vaccine. 
2020;38(2):158-164. doi:10.1016/j.vaccine.2019.10.035

21. Orrico-Sánchez A, Valls-Arévalo Á, Garcés-Sánchez M, 
Álvarez Aldeán J, Ortiz de Lejarazu Leonardo R. Efficacy and 
effectiveness of influenza vaccination in healthy children. A 
review of current evidence. Enferm Infecc Microbiol Clin (Engl 
Ed). 2023;41(7):396-406. doi:10.1016/j.eimce.2022.02.016

22. Kalligeros M, Shehadeh F, Mylona EK, Dapaah-Afriyie C, van 
Aalst R, Chit A, et al. Influenza vaccine effectiveness against 
influenza-associated hospitalization in children: A systematic 
review and meta-analysis. Vaccine. 2020;38(14):2893-2903. 
doi:10.1016/j.vaccine.2020.02.049

23. Charu V, Viboud C, Simonsen L, Sturm-Ramirez K, Shinjoh M, 
Chowell G, et al. Influenza-related mortality trends in Japanese 
and American seniors: evidence for the indirect mortality benefits 
of vaccinating schoolchildren. PLOS ONE. 2011;6:e26282.

24. Glezen WP, Taber LH, Frank AL, Gruber WC, Piedra PA. Influenza 
virus infections in infants. Pediatr Infect Dis J. 1997;16(11):1065-
1068. doi:10.1097/00006454-199711000-00012

http://www.cdc.gov/flu/highrisk/children.htm
http://www.cdc.gov/flu/highrisk/children.htm
http://www.who.int/news-room/fact-sheets/detail/influenza-
http://www.who.int/news-room/fact-sheets/detail/influenza-

	Title

