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Al. PI/ECO (population,
comparison, and outcome).

intervention/exposure,

Study population

We included studies if the population was Healthcare
Workers (HCWs) working in hospitals or medical clinics.
These include physicians, nurses, emergency medical
personnel, dentists and students, medical and nursing
students, laboratory technicians, pharmacists, hospital
volunteers and administrative staff.

Intervention/exposure

The studies' inclusion criteria focused on two distinct
types of interventions or exposures (pharmaceutical and
non-pharmaceutical). The pharmaceutical interventions
focused on influenza vaccination, which included both killed
and live attenuated vaccines. For the nonpharmaceutical
interventions, the wearing of face masks (medical, surgical,
or N95 respirators) was the primary intervention studied.

Comparison

The comparison group consisted of studies that included
the population that did not receive any pharmaceutical
measures or were not exposed to the non-pharmaceutical
measures against influenza.
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Outcomes of interest

Studies were considered eligible if they addressed the
effectiveness of any of the following: (1) Incidence of
laboratory-confirmed influenza infections, (2) Incidence of
influenza-like illness, and (3) Absenteeism from work.

Search Strategy
Pubmed

Search date: 30/09/2024.

Results: 801.

"Influenza vaccine*" OR "Influenza vaccination*" OR "Flu
vaccine*" OR "Flu vaccination*" OR "Flu shot*" OR "Influenza
shot*", ("Influenza Vaccines"[Mesh]), "facial mask*' OR
"protective mask*" OR "mask protection” OR "facial
protection" OR "face protection”, "Respiratory Protective
Devices"[Mesh], "Health care worker*" OR "Healthcare
worker*" OR "Healthcare professional*" OR "Health care
professional*", "Health Personnel”[Mesh:NoExp], Effective*
OR efficacy OR impact* OR benefit* OR assessment OR
evaluation, "Comparative Effectiveness Research"[Mesh],
and outcome* OR absenteeism OR infection* OR episode* OR
"laboratory-confirmedinfection*", "Patient Outcome
Assessment"[MeAsh].

Scopus
Search date: 30/09/2024
Results: 194

(TITLE-ABS-KEY (effective* OR efficac* OR impact* OR
outcome* OR benefit*) AND TITLE-ABS-KEY ("protective
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measures” OR "protective interventions" OR "preventive
measures" OR "safety measures”) AND TITLE-ABS-KEY
("influenza vaccine” OR "flu vaccine” OR "influenza
immunization" OR "flu shot") AND TITLE-ABS-KEY ("face
mask” OR "surgical mask” OR respirator OR mask) AND
TITLE-ABS-KEY ("healthcare workers” OR "healthcare
professionals” OR "medical staff’ OR "hospital staff’ OR
nurses OR doctors) AND TITLE-ABS-KEY ("laboratory
confirmed influenza”" OR "confirmed influenza" OR "lab
confirmed influenza") AND TITLE-ABS-KEY ("influenza like
illness" OR "ILI" OR "flu like illness" OR "influenza
symptoms") AND TITLE-ABS-KEY ("days lost at work” OR
absenteeism OR "work absence" OR "sick leave" OR "lost
work days"))

Google Scholar
Search date: 30/09/2024.
Results: 107.

"Influenza vaccine*" OR "Influenza vaccination*" OR "Flu
vaccine*" OR "Flu vaccination*" OR "Flu shot*" OR "Influenza
shot*", OR "facial mask*" OR "protective mask*" OR "mask
protection” OR "facial protection" OR "face protection”, AND
"Health care worker*" OR "Healthcare worker*" OR
"Healthcare professional*" OR "Health care professional*",
AND Effective* OR efficacy OR impact* OR benefit* OR
assessment OR evaluation, AND (outcome* OR absenteeism
OR infection* OR "laboratory-confirmed-infection*")

Results Appendix
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List of excluded studies with reasons

Table B2: List of excluded studies with reasons.

18 Gianino et Incomplete data No SD
al. (2017)
19 Costa et al. Other two influenza
(2012) vaccines in araw in a
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20 Cheng et al. Different data include merged
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21 Jacobs et al
(2009)

Incomplete data Incomplete data,
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lacking

No.| Study name Reason for Citation
exclusion
1 Colombo et | Different setting Not a hospital
al. (2006)

2 Susa et al. Non-English
(2000) study B

3 Liu etal Non-English
(2005) study -

4 Hui et al Different setting | Faculty of dentistry in
(2008) a university

5 Nishi et al Non-English
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6 Murti et al. Inapplicable Case-control study
(2019) study design

7 Rizzuto et al. | Different setting Italian MoH
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8 Al Qahtani et Inapplicable Case-control study

al. (2021) study design

9 Keitel et al. Different Not HCWs
(1997) population

10 | Jones (1999) | Incomplete data No SD

11 | Mitchell et al.
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extracted

Incomplete data
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12 Mostow et

Non-comparable compared split to

al. (1977) interventions whole influenza
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13 | Haradaetal. Non-English
(2003) study -
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15 | Maclntyre et
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al. (2015) interventions masks to medical
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16 | Maclntyre et Other Not influenza virus
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17 Ritsuko et al.

Non-English

(2001) study -

Volume 2 Issue 2

References of excluded studies

1.

Al Qahtani AA, Selim M, Hamouda NH, Al Delamy AL,
Macadangdang C, Al Shammari

KH, Al Shamary SF. Seasonal influenza vaccine effectiveness
among health-care workers in Prince Sultan Military Medical
City, Riyadh, KSA, 2018-2019. Human vaccines &
immunotherapeutics. 2021 Jan 2;17(1):119-23.

Cheng VC, Tai JW, Wong LM, Chan JF, Li IW, To KK, Hung IF,
Chan KH, Ho PL, Yuen

KY. Prevention of nosocomial transmission of swine-origin
pandemic influenza virus

A/HIN1 by infection control bundle. Journal of Hospital
Infection. 2010 Mar 1;74(3):271-7.

Colombo GL, Ferro A, Vinci M, Zordan M, Serra G. Cost-benefit
analysis of influenza vaccination in a public healthcare unit.
Therapeutics and clinical risk management. 2006 Jun
30;2(2):219-26.

CostaJT, Silva R, Tavares M, Nienhaus A. High effectiveness of
pandemic influenza A (H1IN1) vaccination in healthcare
workers from a Portuguese hospital. International archives of
occupational and environmental health. 2012 Oct;85:747-52.

Gianino MM, Politano G, Scarmozzino A, Charrier L, Testa M,
Giacomelli S, Benso A, Zotti CM. Estimation of sickness
absenteeism among Italian healthcare workers during
seasonal influenza epidemics. PloS one. 2017 Aug
9;12(8):e0182510.

Harada H, Kobayashi T, Wakamoto Y, Takita S, Sugiyama S,
Kunitsugu I, Okuda M, Houbara T. The efficacy and problems
with influenza vaccination among hospital workers. [Nihon
Koshu Eisei Zasshi] Japanese Journal of Public Health. 2003
Jun 1;50(6):547-52.

10. Hui LS, Rashwan H, bin Jaafar MH, Hussaini HM, Isahak DI.

Effectiveness of influenza vaccine in preventing influenza-like
illness among Faculty of Dentistry staff and students in
Universiti Kebangsaan Malaysia. Healthcare Infection. 2008
Mar 1;13(1):4-9.

11. Jacobs JL, Ohde S, Takahashi O, Tokuda Y, Omata F, Fukui T.

Use of surgical face masks to reduce the incidence of the
common cold among health care workers in Japan: a
randomized controlled trial. American journal of infection
control. 2009 Jun 1;37(5):417-9.

12. Jones C. Influenza vaccination: impact on absenteeism among

nursing and medical staff in a metropolitan teaching hospital.
Australian Infection Control. 1999 Sep 1;4(3):14-7.

13. Keitel WA, Cate TR, Couch RB, Huggins LL, Hess KR. Efficacy

Copyright © 2025 | https://infectiousdiseases-patientcare.wren-research-journals.com/1




of repeated annual immunization with inactivated influenza 19. Mostow SR, Eickhoff TC, Chelgren GA, Retailliau HF, Castle M.
virus vaccines over a five-year period. Vaccine. 1997 Jul Studies of inactivated influenza virus vaccines in hospital
1;15(10):1114-22. employees: reactogenicity and absenteeism. Journal of

. ) ) ) Infectious Diseases. 1977 Dec 1;136(Supplement_3):S533-8.
14. Liu M, Liu GF, Zhao W. An effect and cost-benefit analysis of

influenza vaccine among the healthcare worker. Chin Gen Pract. 20. Murti M, Otterstatter M, Orth A, Balshaw R, Halani K, Brown
2006;9(9):708-11. PD, Hejazi S, Thompson D, Allison S, Bharmal A, Dawar M.

) ) Measuring the impact of influenza vaccination on healthcare
15. Loeb M, Dafoe N, Mahony J, John M, Sarabia 4, Glavin V, Webby worker absenteeism in the context of a province-wide

R, Smieja M, Earn DJ, Chong S, Webb A. Surgical mask vs N95 mandatory vaccinate-ormask policy. Vaccine. 2019 Jul
respirator for preventing influenza among health care workers: 9;37(30):4001-7.
arandomized trial. Jama. 2009 Nov 4;302(17):1865-71. ’

) ) 21. Nishi K, Mizuguchi M, Ueda A. Effectiveness of influenza
16. Maclntyre CR, Seale H, Dung TC, Hien NT, Nga PT, Chughtai AA, vaccine in health-care workers. Kansenshogaku zasshi. The

Rahman B, Dwyer DE, Wang Q. A cluster randomised trial of Journal of the Japanese Association for Infectious Diseases.
cloth masks compared with medical masks in healthcare 2001 Oct 1;75(10):851-5.

workers. BM] open. 2015 Apr 1;5(4):e006577.

) 22. Rizzuto E, Prete AM, Virtuani L, Pompa MG. Effectiveness of
17. MacIntyre CR, Wang Q Rahman B, Seale H, Ridda I, Gao Z, Yang influenza vaccination: a survey within the Italian Ministry of

P, Shi W, Pang X, Zhang Y, Moa A. Efficacy of face masks and Health personnel. Vaccine. 2006 Nov 10;24(4446):6612-4.
respirators in preventing upper respiratory tract bacterial
colonization and co-infection in hospital healthcare workers.  23. Susa R, Fuse K, Ishizawa M, Nakamata M, Tsukada H, Gejyo F.
Preventive medicine. 2014 May 1;62:1-7. Effectiveness of influenza vaccine in hospital workers.
) ) ) Environmental Infections. 2001 Dec 7;16(4):303-8.
18. Mitchell P, Cuddeford G, Thomson P. Hospital staff absenteeism
following an influenza immunization program. Journal of Meta-analyses forest plots
Occupational Health and Safety, Australia and New Zealand.
1999 Jun;15(3):231-42.

Figure S1: Forest plot of incidence of laboratory-confirmed influenza (LCI) in vaccinated vs. non-vaccinated
healthcare workers sub-grouped by study design, n_i: Number of HCWs with LCI in the intervention group, N_i: Total
number of HCWs in the intervention arm, n_c: Number of HCWs with LCI in the comparator group, N_c: Total number
of HCWs in the comparator arm, RR: Risk Ratio.
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Figure S2: Forest plot of incidence of Laboratory- Figure S3: Forest plot of incidence of Laboratory-
Confirmed Influenza (LCI) in vaccinated vs. non- Confirmed Influenza (LCI) in vaccinated vs. non-
vaccinated healthcare workers after removing studies vaccinated healthcare workers after removing studies
prior to 2010, n_i: Number of HCWs with LCI in the prior to 2015, n_i: Number of HCWs with LCI in the
intervention group, N_i: Total number of HCWs in the intervention group, N_i: Total number of HCWs in the
intervention arm, n_c: Number of HCWs with LCI in the intervention arm, n_c: Number of HCWs with LCI in the
comparator group, N_c: Total number of HCWs in the comparator group, N_c: Total number of HCWs in the
comparator arm, RR: Risk Ratio. comparator arm, RR: Risk Ratio.
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Figure S4: Forest plot of incidence of Laboratory-
Confirmed Influenza (LCI) in the mask-users vs. non-
mask-users healthcare workers, n_i: Number of HCWs
with LCI in the intervention group, N_i: Total number of
HCWs in the intervention arm, n_c: Number of HCWs with
LCI in the comparator group, N_c: Total number of HCWs
in the comparator arm, RR: Risk Ratio.

Figure S5: Forest plot of the incidence of Influenza-
Like Illness (ILI) among vaccinated vs. non-vaccinated
healthcare workers sub-grouped by study type, n_i:
Number of HCWs with ILI in the intervention group, N_i:
Total number of HCWs in the intervention arm, n_c:
Number of HCWs with ILI in the comparator group, N_c:
Total number of HCWs in the comparator arm, RR: risk
ratio.

Figure S7: Forest plot of the incidence of absenteeism
from work among vaccinated vs. non-vaccinated
healthcare workers, Mean_i: Events mean in the
intervention arm, SD_i: Standard deviation of the
events in intervention arm, Total_i: Total number of
participants in the intervention arm, Mean_c: Events
mean in the comparator arm, SD_c: Standard deviation
of the events the comparator arm, Total_c: Total
number of participants the comparator arm, RR: Risk
Ratio.
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Figure S8: Funnel plot and Egger test of influenza
vaccine and days off work.

Figure S6: Forest plot of the incidence of incidence
Influenza-Like Illness (ILI) among vaccinated vs. non-
vaccinated healthcare workers sub-grouped by study
sample size, n_i: Number of HCWs with ILI in the
intervention group, N_i: Total number of HCWs in the
intervention arm, n_c: Number of HCWs with ILI in the
comparator group, N_c: Total number of HCWs in the
comparator arm, RR: Risk Ratio.
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