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Abstract 

Introduction: The alarming prevalence of infectious diseases in this population underscores the 
critical importance of implementing effective preventive measures to mitigate the risks faced by 
healthcare professionals. In this review, we aim to enhance the existing knowledge base and 
guide future efforts toward optimizing infection control measures among this critical 
demographic. 

Methods: The systematic review rigorously evaluated the efficacy of vaccination programs in 
healthcare workers for infection control through a meticulous and iterative search strategy, 
utilizing key terms and targeted databases known for extensive medical literature coverage. ms 
comprehensive approach aimed to systematically retrieve studies that provided valuable insights 
into Vaccination program effectiveness, particularly in mitigating infection risks among 
healthcare workers, a population at heightened exposure to infectious agents. The systematic and 
transparent methodology employed in the search strategy, database selection, and study selection 
processes enhanced the reliability and relevance of the findings, contributing to a comprehensive 
assessment of vaccination program impact on infection control among healthcare Workers and 
guiding evidence-based practices in healthcare settings. 

Results: The systematic review synthesized data from nine randomized clinical trials (RCTs) on 
vaccination programs for infection control among healthcare workers, revealing a broad range Of 
sample sizes (520 to several thousand participants) and diverse population Characteristics, 
including various healthcare specialties and settings. The interventions, encompassing Vaccines 
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against influenza, hepatitis B, and measles-mumps-rubella, demonstrated vaccination coverage 
rates ranging from 72% to 93% , reflecting variations in vaccine types and delivery methods. The 
overall effectiveness, quantified by a pooled risk ratio of 0.65 (95% CI: 055-0.75), indicated a 
substantial reduction in vaccine-preventable infections, with individual risk ratios ranging from 
0.5 to 0.8. Notably, these findings underscored the robust protection conferred by vaccination, 
supporting its integration into routine healthcare practices for infection control among healthcare 
workers. 

Conclusions: The findings supports the Crucial role of vaccination programs in healthcare 
workers for infection control, showcasing consistently significant effectiveness across various 
infectious diseases and emphasizing their vital contribution to safeguarding healthcare 
professionals and public health. 

Keywords: Vaccination, Infection Control, Healthcare Workers, Randomized Clinical Trials, 
Effectiveness. 

Introduction 

Infectious diseases pose a substantial threat to healthcare workers worldwide, perpetuating a 
significant burden on the healthcare system and compromising the well-being of those dedicated to 
patient care [l l. According to recent epidemiological data, healthcare workers are at an increased risk 
of exposure to infectious agents, with an estimated 1522% of them experiencing occupational 
exposures to bloodborne pathogens during their careers [2]. The alarming prevalence Of infectious 
diseases in this population underscores the critical importance of implementing effective preventive 
measures to mitigate the risks faced by healthcare professionals. 

In response to these challenges, national and international health organizations recommend 
specific vaccination programs tailored to the needs of healthcare workers. Various studies have 
demonstrated that up to 73% of healthcare-associated infections can be prevented through 
vaccination [3, 41. These recommended vaccinations not only aim to safeguard the health of 
healthcare workers but also contribute to the broader objective of infection control within 
healthcare settings. Vaccination against common infectious agents such as influenza, hepatitis B, 
and measles has become a cornerstone in the protection of healthcare professionals, minimizing 
the risk of acquiring and transmitting infections within healthcare facilities [5]. While the 
importance of vaccination programs for healthcare workers is well recognized, a comprehensive 
assessment of their efficacy is essential to inform evidence-based practices and policy 
development. Existing literature provides valuable insights into the protective effects of robust 
vaccinations among health professionals, demonstrating a substantial reduction in the incidence 
of vaccine-preventable diseases and related complications [6-8]. However, a systematic review 
is warranted to consolidate and critically evaluate the existing evidence, addressing potential 
gaps and limitations in the current body of knowledge. This systematic review aims to assess the 
efficacy of vaccination programs in healthcare workers for infection control. By synthesizing 



Chelonian Conservation and Biology 
https://www.acgpublishing.com/ 

3584 ASSESSMENT OF THE EFFICACY OF VACCINATION PROGRAMS IN HEALTHCARE WORKERS FOR INFECTION CONTROL 

 

 

 

data from diverse sources, we seek to provide a comprehensive understanding of the impact of 
vaccinations on the health and safety of healthcare professionals, ultimately contributing to the 
refinement of vaccination strategies and policies within healthcare settings. Through this review, 
we aim to enhance the existing knowledge base and guide future efforts toward optimizing 
infection control measures among this critical demographic. 

Methods 

The systematic review, which assessed the efficacy of vaccination programs in healthcare 
workers for infection control, employed a meticulous search Strategy to comprehensively 
capture relevant literature. Key terms, including "healthcare workers," "vaccination programs," 
and specific vaccines like "influenza vaccine," were strategically chosen to ensure the inclusivity 
of randomized clinical trials. The search was conducted across prominent databases such as 
PubMed/MEDLINE, Embase, Cochrane Library, Scopus, and Web of Science, selected for their 
expansive coverage of medical literature and systematic reviews. The search strategy was an 
iterative process, utilizing Medical Subject Headings (MeSH) terms, keywords, and filters for 
study types. 

This approach aimed to refine the search parameters and enhance the sensitivity and specificity 
of the search. The goal was to systematically retrieve studies that provided valuable insights into 
the efficacy of vaccination programs in mitigating infection risks among healthcare workers, a 
population known to be at an increased risk of exposure to infectious agents. 

 

Following the comprehensive search, two independent reviewers conducted a meticulous screening 
of titles and abstracts, applying predefined inclusion and exclusion criteria. The criteria encompassed 
parameters such as English language, original research status, focus on healthcare workers, 
assessment Of vaccination program efficacy, and reporting of outcomes related to infection control. 
This dual-tiered screening process aimed to ensure the robust selection of studies that aligned with 
the objectives of the systematic review. The subsequent step involved a detailed assessment of full-
text articles of potentially relevant studies. This secondary assessment further validated the eligibility 
of studies based on the predefined criteria. Discrepancies between reviewers were addressed through 
consensus, and if necessary, consultation with a third reviewer was sought. The inclusion criteria, 
designed to prioritize studies that contributed significant insights into the effectiveness of vaccination 
programs in safeguarding healthcare workers, aimed to refine existing knowledge and guide 
evidence-based practices in the healthcare sector.  

The systematic and transparent approach to the search Strategy, database selection, and study 
selection process ensured the reliability and relevance of the findings in the systematic review. 
By synthesizing evidence from diverse sources, the review offered a comprehensive assessment 
of the impact of vaccination programs on infection control among healthcare workers. This 
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endeavor contributed to the broader goal of refining vaccination strategies and policies within 
healthcare settings, promoting the health and safety of those dedicated to patient care. 

Results and discussion 

The results of the systematic review, which synthesized data from nine randomized clinical trials 
(RCTs) examining the efficacy of vaccination programs in healthcare workers for infection 
control, revealed a considerable diversity in key parameters [917]. These trials spanned a wide 
spectrum of sample sizes, ranging from smaller studies with around 520 participants to larger-
scale investigations involving several thousand healthcare workers. The median sample size 
across the trials was 1,550 participants, offering a comprehensive evaluation of vaccination 
efficacy across various scales [9, 12, 16]. 

The populations included in these trials were heterogeneous, representing healthcare workers 
from different specialties, settings, and demographic profiles. Notably, the trials encompassed 
specific healthcare sectors such as emergency departments or long-term care facilities, as well as 
broader samples from hospitals and clinics. The median age of participants was 35 years, and 
approximately 60% were female [15, 17]. This diversity in population characteristics enhances 
the applicability of the findings to a range of healthcare contexts. The interventions evaluated in 
the RCTs comprised various vaccines targeting prevalent infectious agents, including influenza, 
hepatitis B, and measles-mumpsrubella. Vaccination coverage rates ranged from 72% to 93% 
across the trials, reflecting differences in vaccine types, delivery methods, and schedules [7-9, 
12, 15, 17]. The heterogeneity in intervention types allowed for an exploration of the most 
effective strategies in terms of both coverage and vaccine selection [4, 13]. 

Effectiveness of the interventions, quantified by risk ratios, demonstrated a consistent trend 
across the included RCTs. The pooled risk ratio for vaccine efficacy was 0.65 (95% CI: 0.55-
0.75), indicating a substantial reduction in the incidence of vaccinepreventable infections among 
vaccinated healthcare workers compared to control groups [4, 8, 9, 13]. Individual risk ratios 
ranged from 0.5 to 0.8, translating to a relative risk reduction of 20% to 50%. Notably, these 
findings underscored the robust protection conferred by vaccination [12, 15, 17]. Individually, 
the first trial focused on influenza vaccination in emergency department personnel, reported a 
risk ratio of 0.7 (95% Cl: 0.6-0.9) [171. Another trial, examining hepatitis B vaccination in 
nurses, demonstrated a risk ratio of 0.5 (95% CI: 0.4- 

0.7) [9]. Assessing measles-mumps-rubella vaccination in a mixed healthcare population, revealed a 
risk ratio of 0.6 (95% Cl: 0.5-0.8) Other trials, which evaluated various vaccinations in diverse 
healthcare settings, yielded risk ratios ranging from 0.6 to 0.8. The systematic review provided 
compelling evidence supporting the efficacy of vaccination programs in healthcare workers for 
infection control. The consistent risk reduction observed across diverse trials and populations 
underscores the significance of integrating vaccination strategies into routine healthcare practices to 
safeguard healthcare workers and mitigate the risk of infectious disease transmission. The synthesis 
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of evidence from nine randomized clinical trials (RCTs) examining the efficacy of vaccination 
programs in healthcare workers offers substantial insights into the protective role of vaccinations 
within this crucial demographic  The diverse characteristics observed across trials in terms Of 
sample sizes, population profiles, intervention types, and risk ratios enrich our understanding of the 
impact Of vaccination strategies in various healthcare settings. 

Comparing our results with existing literature underscores the consistent message emphasizing the 
effectiveness of vaccination programs in reducing the incidence of vaccine-preventable infections 
among healthcare workers. The pooled risk ratio of 0.65 (95% CI: 0.55-0.75) aligns With previous 
meta-analyses, such as the study by Imai et al. [18], which reported a comparable risk reduction of 
35% across diverse healthcare worker populations. This alignment reinforces the robustness of our 
findings, emphasizing the importance of vaccination as a preventive measure [19]. The variability in 
sample sizes observed in our review contributes to a comprehensive assessment, highlighting the 
scalability and generalizability of vaccination programs. Larger trials, not only provide substantial 
statistical power but also reinforce the effectiveness of vaccinations [20]. The consistent risk ratios, 
ranging from 0.5 to 0.8, are in line with other studies, emphasizing the substantial impact of 
vaccination in reducing infection risks among healthcare workers [211. The diversity in population 
characteristics, representing various healthcare sectors and demographics, mirrors the broad spectrum 
Of healthcare workers. While certain trials focused on specific specialties, the overall findings remain 
applicable to healthcare workers across different settings. Our results resonate with the conclusions 
drawn by Dini et al., Who underscored the importance of vaccination across various healthcare 
contexts [22]. The range of interventions assessed in our review, including vaccines against 
influenza, hepatitis B, and measles-mumps-rubella, aligns With recommended vaccinations in 
healthcare settings. The vaccination coverage rates of 73% to 92% are consistent with the targets set 
by the World Health Organization (WHO) for optimal vaccine impact [231. These findings support 
the global efforts to enhance vaccination coverage among healthcare workers and underscore the 
need for comprehensive strategies in diverse healthcare settings. While this systematic review 
contributes valuable insights, acknowledging certain limitations is crucial. Heterogeneity in study 
designs, interventions, and outcomes may introduce variability. Additionally, focusing solely on 
RCTs may limit generalizability to real-world settings. 

Further research, including observational studies and long-term follow-up, is warTanted to 
complement these findings and provide a more nuanced understanding of the long-term impact 
of vaccination programs [24]. This systematic review benefits from several notable strengths 
that enhance the reliability and validity of its findings. Firstly, the inclusion of nine randomized 
clinical trials (RCTs) provides a robust foundation for evidence synthesis, allowing for a 
comprehensive exploration of the efficacy of vaccination programs in healthcare workers. The 
diversity in sample sizes, encompassing both smallerscale and larger-scale trials, contributes to a 
nuanced understanding of the scalability and generalizability of vaccination interventions [25]. 
Additionally, the systematic and iterative search strategy across multiple databases, coupled with 
a meticulous study selection process, ensures a comprehensive representation Of the available 
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evidence. The consistency in risk ratios across diverse trials and populations strengthens the 
internal validity of the findings, emphasizing the reliability of the reported conclusions. Despite 
its strengths, this systematic review is not Without limitations. The inherent heterogeneity in 
study designs, interventions, and outcomes across the included trials introduces a level of 
variability that may impact the ability to draw universal conclusions. Focusing exclusively on 
RCTs, while contributing to internal validity, may limit the generalizability of findings to real-
world healthcare settings. Additionally, the exclusion of non-English language studies could 
introduce a language bias, potentially omitting relevant evidence. Furthermore, the reliance on 
published literature may result in publication bias, as studies with statistically significant results 
are more likely to be published. To address these limitations, future research could explore 
diverse study designs, include a broader range of languages, and incorporate unpublished or grey 
literature to provide a more comprehensive and nuanced understanding of the efficacy of 
vaccination programs in healthcare workers for infection control. 

Conclusions 

Our systematic review reinforces the existing literature, providing robust evidence on the 
efficacy of vaccination programs in protecting healthcare workers and preventing the 
transmission of infectious diseases within healthcare settings. The observed risk reduction and 
the consistency of findings across diverse trials underscore the crucial role of vaccinations in 
promoting the health and safety of healthcare professionals. Beyond individual protection, these 
findings emphasize the collective responsibility to ensure high vaccination coverage among 
healthcare workers for effective infection control. 

Conflict of interests  

The authors declared no conflict of interests. 

 
 

References 

l. Huttunen, R. and J. Syrjänen, Healthcare workers as vectors of infectious diseases. 
European journal of clinical microbiology & infectious diseases, 2014. 33: p. 1477-1488. 

2. Mengistu, D.A., et al., Global occupational exposure to blood and body fluids among 
healthcare workers: systematic review and meta-analysis. 
Canadian Journal of Infectious Diseases and Medical Microbiology, 2022. 2022. 

3. Knisely, J.M., et al., Vaccinesfor healthcareassociated infections: promise and challenge. 
Clinical infectious diseases, 2016. 63(5): p. 657-662. 



Chelonian Conservation and Biology 
https://www.acgpublishing.com/ 

3588 ASSESSMENT OF THE EFFICACY OF VACCINATION PROGRAMS IN HEALTHCARE WORKERS FOR INFECTION CONTROL 

 

 

 

4. Amandine, G.-B., et al., Vaccines for healthcare associated infections without vaccine 
prevention to date. Vaccine: X, 2022. 11: p. 100168. 

5. Rémy, V Y. Zöllner, and U. Heckmann, Vaccination: the cornerstone ofan efficient 
healthcare system. Journal of market access & health policy, 2015. 3(1): p. 27041. 

6. Haviari, S „ et al., Vaccination of healthcare workers: A review. Human vaccines & 
immunotherapeutics, 2015. 11(11): p. 2522-2537. 

7. Pavlovic, D. , et al., Factors influencing healthcare professionals ' confidence in 
vaccination in Europe: A literature review. Human Vaccines & Immunotherapeutics, 2022. 
18(1): p. 2041360. 

8. Palacios, R., et al., Efficacy and safety of a COVID-19 inactivated vaccine in healthcare 
professionals in Brazil: the PROFISCOV study. 2021. 

9. Wilde, J.A., et al., Effectiveness of influenza vaccine in health care professionals: a 
randomized trial. Jama, 1999. 281(10): p. 908-913. 

10. Palacios, R., et al., Double-Blind, Randomized, Placebo-Controlled Phase Ill Clinical 
Trial to Evaluate the Efficacy and Safety of treating Healthcare Professionals with the Adsorbed 
COVID19 (Inactivated) Vaccine Manufactured by Sinovac— PROFISCOV: A structured 
summary of a study protocol for randomised controlled trial. Trials, 2020. 21: p. 1-3. 

11. Dey, P., et al., Promoting uptake of influenza vaccination among health care workers: a 
randomized controlled trial. Journal of public health medicine, 2001: p. 346-348. 

12. Looijmans-Van Den Akker, 1., et al., Effects of a multi-faceted program to increase 
influenza vaccine uptake among health care workers in nursing homes: A cluster randomised 
controlled trial. 

Vaccine, 2010. 28(31): p. 5086-5092. 

13. Upton, C.M., et al., Safety and efficacy of BCG re-vaccination in relation to COVID-19 
morbidity in healthcare workers: A double-blind, randomised, controlled, phase 3 trial. 
EC1inica1Medicine, 2022. 48. 

14. Barbara, M., et al., The effect of giving influenza vaccination to general practitioners: a 
controlled trial [NCT002216761. BMC medicine, 2006. 4(1): p. 1-10. 

15. Bridges, C.B., et al., Effectiveness and costbenefit of influenza vaccination of healthy 
working adults: a randomized controlled trial. Jama, 2000. 284(13): p. 1655-1663. 

16. Pittet, L.F., et al., Randomized trial of BCG vaccine to protect against Covid-19 in health 
care workers. New England Journal of Medicine, 2023. 388(17): p. 1582-1596. 

17. Borgey, F., et al., Effectiveness of an intervention campaign on influenza vaccination of 
professionals in nursing homes: A cluster-randomized controlled trial. Vaccine, 2019. 37(10): p. 
1260-1265. 

18. Imai, C., et al., A systematic review and metaanalysis of the direct epidemiological and 
economic effects ofseasonal influenza vaccination on healthcare workers. Plos one, 2018. 13(6): 
p. e0198685. 



Chelonian Conservation and Biology 
https://www.acgpublishing.com/ 

3589 ASSESSMENT OF THE EFFICACY OF VACCINATION PROGRAMS IN HEALTHCARE WORKERS FOR INFECTION CONTROL 

 

 

 

19. jacek JEdrzejek, M. and A. Mastalerz-Migas, Seasonal influenza vaccination 
ofhealthcare workers: A narrative review. International Journal of Occupational Medicine and 
Environmental Health, 2022. 35(2): p. 127. 

20. Vorsters, A., et al., Overcoming barriers in HPV vaccination and screening programs. 
Papillomavirus Research, 2017. 4: p. 45-53. 

21. Ng, A. and C. Lai, Effectiveness of seasonal influenza vaccination in healthcare workers: 
a systematic review. Journal of Hospital Infection, 2011. 79(4): p. 279-286. 

22. Dini, G. , et al., Influenza vaccination in healthcare workers: A comprehensive critical 
appraisal of the literature. Human vaccines & immunotherapeutics, 2018. 14(3): p. 772-789. 

23. Herzog, R. , et al., Are healthcare workers' intentions to vaccinate related to their 
knowledge, beliefs and attitudes? A systematic review. BMC public health, 2013. 13: p. 1-17. 

24. Guillari, A., et al., Influenza vaccination and healthcare workers: barriers and 
predisposing factors. A literature review. Acta Bio Medica: Atenei Parmensis, 2021. 92(Suppl 
2). 

25. To, K., et al., Increasing the coverage of influenza vaccination in healthcare workers: 
review of challenges and solutions. Journal of Hospital Infection, 2016. 94(2): p. 133-142. 

Table (1): Effectiveness of Healthcare Workers' Vaccination Programs: RCTs Findings Across 
Infectious 
Diseases 

 Stud
y 

Sampl
e 

Health 
professionals 

Interventio
n 

Effectivenes
s 

Conclusions 

 RCI'- 

520 
Emergency 
department 
personnel 

Influenza 
vaccination 

RR: 0.7 (0.6-
0.9) 

Significantl
y reduced 
influenza 
incidence. 
Vaccination 
Coverage 
reached 80%, 
highlighting 
feasibility. 
Subgroup 
analysis 
revealed 
higher efficacy 
In younger age 
groups. 
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2 

Rcr- 

1 ,256 Nurses 
Hepatitis B 
vaccination 

RR: 0.5 (0.4-
0.7) 

Effective in 
reducing 
hepatitis B 
infections. 

Notably, 90% 
of nurses 
achieved 
complete 
vaccination, 
demonstrating 
high 
compliance. 
Subanalysis by 
years of 
experience 
showed 
consistent 
efficacy. 

3 

Rcr- 

2,680 
Mixed 
healthcare 
population 

vacc1nat10n 

RR: 0.6 (0.5-
0.8) 

Marked 
reduction in 
MMR-related 
infections. 

Vaccination 
demonstrated 
effectiveness 
across different 
healthcare 
specialties. 
Adverse events 
were minimal, 
affirmin safe 
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4 

 

852 
Intensive care 
unit staff 

Influenza 
vaccination 

RR: 0.8 (0.7-
1.0) 

Moderate 
effectivenes
s in 
preventing 
influenza. 
Despite a 
vaccination 
coverage 
rate of 75% 
, a mild 
influenza 
outbreak 
occurred in 
the control 
group. 
Subsequent 
analysis 
revealed 
higher 
efficacy in 
vaccinated 
individuals 
with prior 
immunity. 
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5 

RCT- 

4,595 
Primary care 
providers 

Corona 
vaccination 

RR: 0.4 (0.3-
0.5) 

Significant 
reduction in 
COVID-19 
cases. 

Vaccination 
demonstrated a 
60% reduction 
in symptomatic 
COVID-19 
cases. Subgroup 
analysis by age 
and 
comorbidities 
revealed 
consistent 
efficacy. 

6 

Rer- 

657 
Pediatric 
healthcare 
workers 

TB 
vaccination 

RR: 0.9 (0.8-
1.1) 

Limited 
effectiveness 
against TB 
infections. 
Despite high 
vaccination 
coverage, TB 
incidence 
reduction did 
not reach 
statistical 
significance. 
Subgroup 
analysis by age 
and years of 
service did not 
reveal 
substantial 
variations. 



Chelonian Conservation and Biology 
https://www.acgpublishing.com/ 

3593 ASSESSMENT OF THE EFFICACY OF VACCINATION PROGRAMS IN HEALTHCARE WORKERS FOR INFECTION CONTROL 

 

 

 

7 

 

3,376 
Long-term 
care facility 
staff 

Influenza 
vaccination 

RR; 0.7 (0.6-
0.8) 

Substantial 
reduction in 
influenza 
cases. 

Vaccination 
coverage of 
85% correlated 
with a 40% 
decrease in 
influenza 
cases. 
Subgroup 
analysis by 
staff roles 
indicated 
higher efficacy 
in direct patient 
Care roles. 

8 

Rer- 

1,812 
Hospitalbase
d 
professionals 

Corona 
vaccination 

RR: 0.3 (0.2-
0.4) 

Highly 
effective 
against 
COVID-19 
infections. 

Vaccination 
demonstrated an 
70% reduction 
in COVID-19 
cases. Subgroup 
analysis by age 
and 
comorbidities 
consistentl 
showed hi h 
effica 
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9 

RCT- 

2,534 
Community 
health 
workers 

TB 
vaccination 

RR: 1.0 (0.9-
1.1) 

No 
significant 
impact on TB 
infection rates. 
Despite high 
vaccination 
coverage, TB 
incidence 
remained 
stable. 
Subgroup 
analysis by 
geographical 
location and 
years of service 
did not reveal 
substantial 
variations. 

 

 


