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Background: Seasonal influenza poses significant health risks, particularly 

for high-risk populations, including the elderly and those with chronic health 

conditions. Vaccination is a primary preventive measure aimed at reducing the 

incidence of severe outcomes, such as hospitalization. Objective: This study 

aimed to evaluate the impact of seasonal influenza vaccination on 

hospitalization rates among high-risk populations.  

Material and Methods: A total of 100 high-risk individuals were included in 

this observational study, with 60 participants in the vaccinated group and 40 in 

the unvaccinated group. Hospitalization rates due to influenza-related 

complications were compared between the two groups. Relative risk (RR), 

absolute risk reduction (ARR), and number needed to vaccinate (NNV) were 

calculated. Subgroup analyses were performed based on age (≥65 years) and 

presence of chronic health conditions.  

Results: The hospitalization rate was significantly lower in the vaccinated 

group (20%) compared to the unvaccinated group (45%). The relative risk of 

hospitalization for vaccinated individuals was 0.44 (95% CI: 0.26–0.74), 

indicating a 56% reduction in hospitalization risk. The ARR was 25%, with an 

NNV of 4. Subgroup analysis revealed consistent results, with the vaccinated 

group showing lower hospitalization rates across age and chronic health 

condition subgroups. Adverse events were minimal, with 25% of vaccinated 

participants reporting mild side effects.  

Conclusion: Seasonal influenza vaccination significantly reduces the risk of 

hospitalization in high-risk populations. These findings support the continued 

promotion of influenza vaccination, especially among vulnerable groups. 

Keywords: Seasonal influenza, vaccination, hospitalization, high-risk 

populations, observational study, relative risk, absolute risk reduction, chronic 

health conditions. 
 

 

INTRODUCTION 
 

Seasonal influenza remains a significant public 

health concern globally, particularly for high-risk 

populations such as the elderly, individuals with 

chronic health conditions, and those with 

compromised immune systems.[1,2] Influenza 

infections can lead to severe complications, 

including pneumonia, exacerbation of chronic 

diseases, and in many cases, hospitalization.[3,4] The 

burden of influenza-related morbidity and mortality 

underscores the importance of effective preventive 

strategies.[5] 

Vaccination is widely recognized as the most 

effective tool for preventing influenza and its 

complications.[6] Annual influenza vaccination 

campaigns aim to reduce the incidence of the 

disease and mitigate its impact on vulnerable 

populations. Despite widespread vaccination efforts, 

coverage rates in high-risk groups often remain 

suboptimal, leading to preventable hospitalizations 

and healthcare costs.[7] 

This study investigates the impact of seasonal 

influenza vaccination on hospitalization rates among 

high-risk populations. By comparing hospitalization 

rates between vaccinated and unvaccinated 
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individuals, this research seeks to quantify the 

protective effects of the influenza vaccine. 

Additionally, this study explores whether the 

benefits of vaccination are consistent across 

different subgroups, particularly among older adults 

and those with chronic health conditions. 

Understanding the effectiveness of influenza 

vaccination in real-world settings is crucial for 

informing public health policies and improving 

vaccination uptake. The findings of this study are 

intended to reinforce the importance of vaccination 

in reducing the burden of influenza-related 

hospitalizations, thereby contributing to better 

health outcomes in high-risk populations. 

 

MATERIAL AND METHODS 

 

Study Design 

This observational study was conducted at Sri 

Lakshmi Narayana Institute of Medical Sciences, 

Puducherry, from May 2023 to April 2024. The 

study aimed to evaluate the impact of seasonal 

influenza vaccination on hospitalization rates among 

high-risk populations. 

Study Population 

The study included 100 participants identified as 

high-risk based on age (≥65 years), presence of 

chronic health conditions (such as diabetes, 

cardiovascular disease, and respiratory disorders), 

and/or immunocompromised status. Participants 

were categorized into two groups: the vaccinated 

group (n=60) and the unvaccinated group (n=40). 

The vaccinated group consisted of individuals who 

received the seasonal influenza vaccine during the 

2023 influenza season, while the unvaccinated 

group included those who did not receive the 

vaccine. 

Data Collection 

Data on participants' demographic characteristics, 

vaccination status, presence of chronic health 

conditions, and hospitalization due to influenza-

related complications were collected from medical 

records and through direct interviews. 

Hospitalization was defined as admission to the 

hospital due to confirmed or suspected influenza 

infection, accompanied by clinical symptoms such 

as fever, cough, sore throat, or respiratory distress. 

Statistical Analysis 

Hospitalization rates were calculated for both the 

vaccinated and unvaccinated groups. The relative 

risk (RR) of hospitalization, absolute risk reduction 

(ARR), and number needed to vaccinate (NNV) 

were computed to quantify the protective effect of 

the influenza vaccine. Subgroup analyses were 

performed based on age and the presence of chronic 

health conditions to assess the consistency of the 

vaccine’s impact across different high-risk 

populations. 

Data analysis was conducted using statistical 

software, with a significance level set at p < 0.05. 

Descriptive statistics were used to summarize the 

demographic and clinical characteristics of the study 

population, and inferential statistics were applied to 

evaluate the differences between the groups. 

Ethical Considerations 

The study was approved by the Institutional Ethics 

Committee of Sri Lakshmi Narayana Institute of 

Medical Sciences, Puducherry. Informed consent 

was obtained from all participants before their 

inclusion in the study, ensuring that they were fully 

aware of the study's purpose and procedures. 

 

RESULTS 

 

 
Figure 1: Hospitalization Rates Due to Influenza-

Related Complications 

 

 
Figure 2: Relative Risk, Absolute Risk Reduction, and 

Number Needed to Vaccinate 

 

 
Figure 3: Adverse Events in Vaccinated Group 

 

Study Population 

The study included a total of 100 participants, with 

60 individuals in the vaccinated group and 40 in the 

unvaccinated group. The vaccinated group 

constituted 60% of the study population, while the 

unvaccinated group made up 40%. [Table 1] 

Hospitalization Rates 

The overall hospitalization rate due to influenza-

related complications was 30% across the entire 
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study population. However, the hospitalization rate 

differed significantly between the vaccinated and 

unvaccinated groups. In the vaccinated group, 12 

out of 60 participants (20%) were hospitalized, 

compared to 18 out of 40 participants (45%) in the 

unvaccinated group, demonstrating a notable 

difference in hospitalization outcomes. [Table 2] 

Risk Reduction Analysis 

The relative risk (RR) of hospitalization for the 

vaccinated group compared to the unvaccinated 

group was 0.44, with a 95% confidence interval (CI) 

of 0.26–0.74. This suggests that vaccination was 

associated with a 56% reduction in the risk of 

hospitalization due to influenza-related 

complications. The absolute risk reduction (ARR) 

was calculated to be 25%, indicating that 

vaccinating four individuals would prevent one 

hospitalization (Number Needed to Vaccinate, NNV 

= 4). [Table 3] 

Subgroup Analysis 

Further analysis of the data revealed that the impact 

of vaccination on hospitalization rates was 

consistent across different subgroups. Among 

participants aged 65 years and older, the 

hospitalization rate was 22% in the vaccinated group 

compared to 60% in the unvaccinated group (Table 

4). Similarly, among participants with chronic 

health conditions, the hospitalization rate was 23% 

in the vaccinated group and 60% in the 

unvaccinated group. [Table 5] 

Adverse Events 

The vaccinated group reported minimal adverse 

events. Soreness at the injection site was 

experienced by 16.7% of the vaccinated 

participants, and mild fever was reported by 8.3%. 

No severe adverse events were recorded. Overall, 

25% of the vaccinated participants reported minor 

adverse events. [Table 6] 

 

Table 1: Study Population Characteristics 

Group Number of Participants Percentage (%) 

Vaccinated 60 60% 

Unvaccinated 40 40% 

Total 100 100% 

 

Table 2: Hospitalization Rates Due to Influenza-Related Complications 

Group 
Number of Participants 

Hospitalized 
Total Participants Hospitalization Rate (%) 

Vaccinated 12 60 20% 

Unvaccinated 18 40 45% 

Total 30 100 30% 

 

Table 3: Relative Risk, Absolute Risk Reduction, and Number Needed to Vaccinate 

Measure Value 

Relative Risk (RR) 0.44 

95% Confidence Interval (CI) 0.26–0.74 

Absolute Risk Reduction (ARR) 25% 

Number Needed to Vaccinate (NNV) 4 

 

Table 4: Subgroup Analysis by Age 

Age Group Group 
Number of Participants 

Hospitalized 
Total Participants 

Hospitalization Rate 

(%) 

Age ≥ 65 years Vaccinated 10 45 22% 

Age ≥ 65 years Unvaccinated 15 25 60% 

 

Table 5: Subgroup Analysis by Chronic Health Conditions 

Chronic Health 

Condition 
Group 

Number of Participants 

Hospitalized 
Total Participants 

Hospitalization Rate 

(%) 

Yes Vaccinated 8 35 23% 

Yes Unvaccinated 12 20 60% 

 

Table 6: Adverse Events in Vaccinated Group 

Adverse Event Number of Participants Percentage (%) 

Soreness at injection site 10 16.7% 

Mild fever 5 8.3% 

Severe adverse events 0 0% 

Total reporting adverse events 15 25% 

 

DISCUSSION 
 

This observational study evaluated the impact of 

seasonal influenza vaccination on hospitalization 

rates among high-risk populations over a one-year 

period from May 2023 to April 2024. The findings 

indicate a significant reduction in hospitalization 

rates among vaccinated individuals compared to 

their unvaccinated counterparts, underscoring the 

effectiveness of the influenza vaccine in preventing 

severe outcomes in vulnerable populations. 



524 

 International Journal of Medicine and Public Health, Vol 14, Issue 3, July- September, 2024 (www.ijmedph.org) 

 

The overall hospitalization rate was 30%, with a 

markedly lower rate observed in the vaccinated 

group (20%) compared to the unvaccinated group 

(45%). The calculated relative risk (RR) of 0.44 

suggests that vaccinated individuals had a 56% 

lower risk of hospitalization due to influenza-related 

complications. These results are consistent with 

previous studies that have demonstrated the 

protective benefits of influenza vaccination, 

particularly in reducing the severity of the disease 

and the likelihood of hospitalization in high-risk 

groups (Mazagatos et al,[8] 2023; Domnich et al,[9] 

2023). 

Subgroup analyses further supported the vaccine's 

effectiveness across different segments of the high-

risk population. Among individuals aged 65 years 

and older, the hospitalization rate was significantly 

lower in the vaccinated group (22%) compared to 

the unvaccinated group (60%). Similarly, 

individuals with chronic health conditions also 

benefited from vaccination, with a hospitalization 

rate of 23% in the vaccinated group versus 60% in 

the unvaccinated group. These findings emphasize 

the importance of targeted vaccination efforts, 

especially among older adults and those with 

chronic conditions, who are more susceptible to 

severe influenza outcomes (Pelton et al,[10] 2023; 

Lee et al,[13] 2023). 

The minimal adverse events reported in the 

vaccinated group, primarily mild and transient 

reactions such as soreness at the injection site and 

mild fever, align with the well-established safety 

profile of the influenza vaccine14. The absence of 

severe adverse events further underscores the 

vaccine's safety, making it a viable preventive 

measure for high-risk populations (Rezaei-Tavabe et 

al,[11] 2023; Nuzzolo-Shihadeh et al,[12] 2022). 

Despite the clear benefits demonstrated in this 

study, it is important to acknowledge some 

limitations. The study's observational design 

inherently limits the ability to establish causal 

relationships. Additionally, the sample size, while 

adequate for detecting significant differences in 

hospitalization rates, may limit the generalizability 

of the findings to other populations. Future studies 

with larger sample sizes and more diverse 

populations would help to confirm these results and 

provide a more comprehensive understanding of the 

vaccine's impact. 

 

CONCLUSION 

 

This study demonstrates that seasonal influenza 

vaccination significantly reduces hospitalization 

rates among high-risk populations, with a 56% 

lower risk of hospitalization observed in vaccinated 

individuals compared to those unvaccinated. The 

findings underscore the vaccine's effectiveness 

across subgroups, particularly among older adults 

and those with chronic health conditions, where 

hospitalization rates were notably lower in 

vaccinated participants. These results highlight the 

critical importance of enhancing vaccination 

coverage within these vulnerable groups to reduce 

the incidence of severe influenza-related 

complications and improve overall health outcomes. 

Continued public health initiatives aimed at 

increasing vaccine uptake in high-risk populations 

are essential to alleviating the burden on healthcare 

systems and protecting those most at risk. 

 

REFERENCES 
 
1. Simpson CR, Lone N, Kavanagh K, et al. Seasonal 

Influenza Vaccine Effectiveness (SIVE): an observational 

retrospective cohort study – exploitation of a unique 
community-based national-linked database to determine the 

effectiveness of the seasonal trivalent influenza vaccine. 

Southampton (UK): NIHR Journals Library; 2013 Nov. 

(Health Services and Delivery Research, No. 1.10.) 

Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK263263/ doi: 
10.3310/hsdr01100 

2. Bi Q, Dickerman BA, Nguyen HQ, Martin ET, Gaglani M, 
Wernli KJ, et al; US Flu Vaccine Effectiveness Network 

Investigators. Reduced effectiveness of repeat influenza 

vaccination: distinguishing among within-season waning, 
recent clinical infection, and subclinical infection. medRxiv 

[Preprint]. 2024 Apr 10:2023.03.12.23287173. doi: 

10.1101/2023.03.12.23287173. Update in: J Infect Dis. 
2024 Apr 30: jiae220. doi: 10.1093/infdis/jiae220. PMID: 

37016669; PMCID: PMC10071822. 

3. Harboe ZB, Modin D, Gustafsson F, Perch M, Gislason G, 
Sørensen SS, et al. Effect of influenza vaccination in solid 

organ transplant recipients: A nationwide population-based 

cohort study. Am J Transplant. 2022 Oct;22(10):2409-2417. 
doi: 10.1111/ajt.17055. Epub 2022 May 16. PMID: 

35384275; PMCID: PMC9790571. 

4. Godoy P, Romero A, Soldevila N, Torner N, Jané M, 
Martínez A, et al; Working Group on Surveillance of 

Severe Influenza Hospitalized Cases in Catalonia. Influenza 

vaccine effectiveness in reducing severe outcomes over six 
influenza seasons, a case-case analysis, Spain, 2010/11 to 

2015/16. Euro Surveill. 2018 Oct;23(43):1700732. doi: 

10.2807/1560-7917.ES.2018.23.43.1700732. PMID: 
30376915; PMCID: PMC6208006. 

5. Vamos EP, Pape UJ, Curcin V, Harris MJ, Valabhji J, 

Majeed A, et al. Effectiveness of the influenza vaccine in 
preventing admission to hospital and death in people with 

type 2 diabetes. CMAJ. 2016 Oct 4;188(14): E342-E351. 

doi: 10.1503/cmaj.151059. Epub 2016 Jul 25. PMID: 
27455981; PMCID: PMC5047834. 

6. Papazachariou A, Tsioutis C, Lytras T, Malikides O, 

Stamatelatou M, Vasilaki N, et al. The impact of seasonal 
influenza vaccination uptake on COVID-19 vaccination 

attitudes in a rural area in Greece. Vaccine. 2023 Jan 

16;41(3):821-825. doi: 10.1016/j.vaccine.2022.12.024. 
Epub 2022 Dec 15. PMID: 36529592; PMCID: 

PMC9750889. 

7. Hollingsworth R, El Guerche-Séblain C, Tsai T, Vasiliev Y, 
Lee S, Bright H, et al. Assessment of the benefits of 

seasonal influenza vaccination: Elements of a framework to 

interpret estimates of vaccine effectiveness and support 
robust decision-making and communication. Influenza 

Other Respir Viruses. 2021 Jan;15(1):164-174. doi: 

10.1111/irv.12786. Epub 2020 Sep 3. PMID: 32885610; 
PMCID: PMC7767949. 

8. Mazagatos C, Delgado-Sanz C, Milagro A, Liébana-

Rodríguez M, Larrauri A. Impact of Influenza Vaccination 
on the Burden of Severe Influenza in the Elderly: Spain, 

2017-2020. Vaccines (Basel). 2023 Jun 17;11(6):1110. doi: 

10.3390/vaccines11061110. PMID: 37376499; PMCID: 
PMC10300934. 

9. Domnich A, Orsi A, Panatto D, Ogliastro M, Barca A, Bert 
F, et al; FluCoV Study Group. Population-level benefits of 



525 

 International Journal of Medicine and Public Health, Vol 14, Issue 3, July- September, 2024 (www.ijmedph.org) 

 

increasing influenza vaccination uptake among Italian older 

adults: results from a granular panel model. Front Public 

Health. 2023 Aug 3; 11:1224175. doi: 

10.3389/fpubh.2023.1224175. PMID: 37601177; PMCID: 

PMC10435743. 
10. Pelton SI, Mould-Quevedo JF, Nguyen VH. The Impact of 

Adjuvanted Influenza Vaccine on Disease Severity in the 

US: A Stochastic Model. Vaccines (Basel). 2023 Sep 
26;11(10):1525. doi: 10.3390/vaccines11101525. PMID: 

37896929; PMCID: PMC10610929. 

11. Rezaei-Tavabe N, Kheiri S, Mousavi MS, Mohammadian-
Hafshejani A. The Effect of Monovalent Influenza Vaccine 

on the Risk of Hospitalization and All-Cause Mortality 

According to the Results of Randomized Clinical Trials: A 
Systematic Review and Meta-Analysis. Iran J Public 

Health. 2023 May;52(5):924-936. doi: 10.18502/ijph. 

v52i5.12709. PMID: 37484729; PMCID: PMC10362208. 
12. Nuzzolo-Shihadeh L, Garza-Gonzalez E, Flores-Treviño S, 

Salazar-Montalvo R, Camacho-Ortiz A. Hospitalization and 

risk of death due to influenza among vaccinated and 

unvaccinated patients. A 5-year study in the northeastern 

Mexican population. Hum Vaccin Immunother. 2022 Dec 

30;18(7):2150474. doi: 10.1080/21645515.2022.2150474. 

Epub 2022 Dec 1. PMID: 36457300; PMCID: 
PMC9762814. 

13. Lee JKH, Lam GKL, Yin JK, Loiacono MM, Samson SI. 

High-dose influenza vaccine in older adults by age and 
seasonal characteristics: Systematic review and meta-

analysis update. Vaccine X. 2023 Jun 5; 14:100327. doi: 

10.1016/j.jvacx.2023.100327. PMID: 37333054; PMCID: 
PMC10276206. 

14. Trucchi C, Paganino C, Orsi A, De Florentiis D, Ansaldi F. 

Influenza vaccination in the elderly: why are the overall 
benefits still hotly debated? J Prev Med Hyg. 2015 Jun 

10;56(1): E37-43. PMID: 26789831; PMCID: 

PMC4718343.   

 


