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Context and Policy Issues 

Influenza, more commonly referred to as the flu, is caused by an infectious virus that can be 

easily spread from person to person through droplets in the air.
1
 It takes one to four days 

after infection for symptoms to appear, which can include high fever, cough, and muscle 

aches.
1
 There are two types of influenza: seasonal and pandemic. Seasonal influenza 

happens annually and usually peaks between December and February, whereas pandemic 

influenza rarely happens and does not follow a seasonal pattern.
2
 Seasonal influenza 

varies by strain of virus every year, but millions of people get sick with influenza every year 

with tens of thousands of people around the world dying from influenza-related causes 

every year.
3
 Certain people are at higher risk for serious complications; these populations 

include infants, elderly, pregnant women, extremely obese individuals, and people with 

certain chronic medical conditions.
2
 According to the Centers for Disease Control and 

Prevention (CDC), the annual seasonal influenza vaccine is the best way to reduce the risk 

of contracting the flu and spreading it to others.
3  

It has become increasingly common for health authorities to mandate the vaccination of all 

health care workers with the intention to protect health care workers and to prevent the 

spread of influenza to their patients; however, there is a need to justify widespread 

implementation of these programs.
4
 The purpose of this Rapid Response is to identify the 

clinical effectiveness of seasonal influenza immunization in health care workers to prevent 

the spread of influenza to patients. This is an update to a Rapid Response Reference List 

published in 2012,
5
 which identified one systematic review on the topic.  

Research Question 

What is the clinical effectiveness of seasonal influenza immunization of health care workers 

to prevent the spread of influenza to patients? 

Key Findings 

One overview of systematic reviews and two non-randomized studies were identified 

regarding the clinical effectiveness of seasonal influenza immunization of health care 

workers to prevent the spread of influenza to patients. Two of the non-randomized studies 

were in favour of the use of influenza vaccine, while the overview of systematic reviews 

reported conflicting results. More research needs to be conducted in order to support or 

oppose the use of the influenza vaccination in health care workers to prevent the spread of 

influenza to patients. 

Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. No filters were applied to limit the retrieval by study type. Where 
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possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2012 and May 19, 2017.  

Literature Search Methods 

Rapid Response reports are organized so that the evidence for each research question is 

presented separately. 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Health care workers 

Intervention Influenza vaccine 

Comparator Any comparator, placebo 

Outcomes Clinical effectiveness, reduction in spread of influenza 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies 

 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they 

were duplicate publications, or were published prior to 2012. 

Critical Appraisal of Individual Studies 

The included overview of systematic reviews was critically appraised using AMSTAR
6
 and 

the non-randomized studies were critically appraised using Downs and Black.
7
 Summary 

scores were not calculated for the included studies; rather, a review of the strengths and 

limitations of each included study were described narratively. 

Summary of Evidence 

Quantity of Research Available 

A total of 195 citations were identified in the literature search. Following screening of titles 

and abstracts, 185 citations were excluded and 10 potentially relevant reports from the 

electronic search were retrieved for full-text review. One potentially relevant publication was 

retrieved from the grey literature search. Of these potentially relevant articles, eight 

publications were excluded for various reasons, while three publications met the inclusion 

criteria and were included in this report. Appendix 1 describes the PRISMA flowchart of the 

study selection. 
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Summary of Study Characteristics 

Additional details regarding the characteristics of included publications are provided in 

Appendix 2. 

Study Design 

One overview of systematic reviews (SR)
8
 and two non-randomized studies

9,10
 were 

identified.  

The overview of SRs
8
 was published in 2016 and included 11 SRs; the 11 SRs included 

multiple study designs: SRs, randomized controlled trials (RCTs), and non-randomized 

studies (NRSs).  

One of the primary non-randomized studies
9
 included in this report was a before and after 

prospective observational study published in 2016 and the other non-randomized study was 

a case-control study published in 2012.
10

 

Country of Origin 

The overview of SRs
8
 originated from the United Kingdom and the non-randomized studies 

originated in the United States
9
 and France.

10
 

Patient Population 

The overview of SRs
8
 examined health care workers, patients, and healthy adults. The 

NRSs evaluated health care workers
9,10

 and patients.
10

 One of the NRSs was a case-

control study
10

 which selected hospitalized patients with virologically-confirmed influenza 

(cases) and  hospitalized patients with negative influenza results (controls), and evaluated 

the influenza vaccination status of health care workers working in the associated hospital 

units. 

Interventions and Comparators 

The overview of SRs
8
 compared receiving the influenza vaccination to not receiving the 

influenza vaccination. One of the NRSs
9
 was a before and after study of the implementation 

of a mandatory vaccination program; this study compared vaccination rates in hospital 

employees throughout the eight year study period. The case-control study
10

 compared the 

proportion of vaccinated and unvaccinated health care workers in units where cases and 

controls were hospitalized.  

Outcomes 

The overview of SRs
8
 examined several outcomes including all-cause mortality, clinically 

suspected influenza, vaccine efficacy, working days lost, and death or hospitalization of 

patients. Vaccine efficacy was expressed as a percentage and calculated by the formula 

vaccine efficacy = 1 – relative risk. This value refers to the percentage of cases of influenza 

that may be prevented in a vaccinated population relative to an unvaccinated population.  

One of the NRSs
9
 reported health care worker vaccination rates and the proportion of 

nosocomial influenza infections in cancer patients. One of the NRSs
10

 reported on the 

effectiveness of the influenza vaccine by determining the proportion of vaccinated and 

unvaccinated health care workers working in units where case and control patients were 

hospitalized. The authors then compared the proportion of cases and control patients in 

hospital units with health care worker vaccination rates at or above 35% and below 35%.  
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Summary of Critical Appraisal 

Additional details regarding the critical appraisal of the included publications are provided in 

Appendix 3. 

The AMSTAR tool
6
 was used to critically appraise the overview of SRs.

8
 The objective and 

inclusion criteria were clearly stated, a comprehensive literature search was performed 

(multiple databases were searched), article selection and data extraction was done in 

duplicate, quality assessment of individual included SRs was done using the AMSTAR tool, 

and the characteristics of the individual studies were provided. The 11 SRs that were 

included in the study were mostly of moderate to high quality. Nevertheless, the exclusion 

criteria were not explicit and publication bias did not appear to be explored. 

The Downs and Black tool
7
 was used to critically appraise the two NRSs

9,10
. One study

9
 

clearly stated its objective, characteristics of patients, and intervention; however, the main 

outcomes, possible confounders, and outcomes were not clearly described. Moreover, the 

authors made the conclusion that influenza rates decreased because of mandatory 

vaccination programs over the eight years; this was based on secondary outcomes that 

were not described a priori. It is difficult to assume the secondary outcomes were true 

associations because certain factors were not properly controlled for. For example, the 

decrease in influenza rates could have been related to a change in infection control 

practices (i.e., promoting better hand hygiene to prevent the spread of influenza) or the 

strain of influenza may have been less virulent towards the latter years of the study. This 

study appeared to be low-quality.  

The other NRS
10

 clearly stated its objective, the characteristics of patients, and the cases 

and controls used in the study; controls were also randomly selected among all eligible 

controls. Nevertheless, confounders were mentioned, but not clearly addressed in the 

analysis. The analysis was based on 50 cases and controls and no power calculations were 

performed, which limited the ability to detect a true difference between groups.  Moreover, 

this study applied a threshold vaccination rate of 35% to separate the hospital units into two 

groups; one group represented hospital units with fewer than 35% of health care workers 

vaccinated, and the other group contained units where at least 35% of health care workers 

were vaccinated. This threshold was not pre-specified but was derived from the observed 

median vaccination rate in the units; therefore it is unclear whether this threshold is 

clinically significant or was influenced by other factors in those units. The study defined 

health care workers as physicians, nursing staff, ancillary, and allied health staff; however, 

there was also a possibility that the influenza could have been contracted from another 

patient. Finally, a large confidence interval was reported for the main outcome (an odds 

ratio identifying the “protective” effect against hospital-acquired infections). This reflects 

uncertainty and limited precision of the results; therefore, the conclusion should be 

interpreted with caution. This study also appeared to be of low quality. 

Summary of Findings 

Additional details regarding the summary of findings are provided in Appendix 4. 

The overview of SRs
8
 included 11 SRs. Three of the SRs reported on vaccine efficacy for 

the prevention of influenza in health care workers. Two of the three SRs reported data from 

the same three RCTs: one RCT with 264 hospital health care workers reported a vaccine 

efficacy of 88% in laboratory-confirmed influenza, and the other two RCTs trials did not find 

a significant effect of vaccinating health care workers on the rate of clinically suspected 
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influenza. A NRS included in the third SR reported a vaccine efficacy of 90%; however, 

because this was a NRS, it is unknown whether if the confounders were controlled for 

properly. 

Six of the SRs in the overview of SRs
8
 reported a median vaccine efficacy of 62% in 

healthy adults, meaning the vaccine was associated with a 62% reduction in risk of 

laboratory-confirmed influenza in healthy adults.  

Six SRs reported on the impact of vaccinating health care workers on decreasing the risk of 

influenza in their patients or clients, and reported conflicting results; one SR concluded that 

they could not identify a benefit of health care worker vaccination, whereas another SR 

concluded that there was likely a protective effect for patients when health care workers 

were vaccinated. While vaccine efficacy in healthy adults appeared to be consistent across 

SRs, the authors noted that several of the recent SRs included in the overview of SRs 

reported meta-analyses that did not reach statistical significance. They suggested that this 

may have been due to either exclusion of some relevant trials within each review, or the 

wide variation in the results across primary studies included in the meta-analyses. The 

overview of SRs
8
 concluded that the evidence regarding the clinical effectiveness of the 

influenza vaccination in health care workers, for both employer and patients, is not 

straightforward and has been interpreted differently by different systematic reviews.  

Both of the NRSs
9,10

 presented results in favour of the vaccination of health care workers to 

prevent the spread of influenza to patients. One study
9
 reported an increase in vaccination 

rates in employees and found that, as a result, the proportion of nosocomial influenza 

infections in patients significantly decreased during the study period. The decrease in 

nosocomial influenza infections was also significantly associated with increased health care 

worker vaccination rates in nursing staff. One study
10

 reported that vaccination of more than 

35% of health care workers was associated with a protective effect against hospital-

acquired influenza in patients.  

Limitations 

The two NRSs
9,10

 were inherently biased because the study designs limited the ability to 

control for confounders.  

The overview of reviews
8
 had three SRs that reported on vaccine efficacy among health 

care workers. One SR was reported to be high quality but two had major limitations that 

may affect confidence in their findings. 

None of the studies were conducted in Canada, making them less generalizable to the 

Canadian context. For example, the type of vaccine may or may not be relevant to the 

Canadian context, or even available in Canada. Moreover, infection control practices may 

vary significantly from country to country. 

Conclusions and Implications for Decision or Policy Making 

This report identified evidence regarding the clinical effectiveness of the use of the 

influenza vaccine on health care workers to prevent the spread of influenza to patients. Two 

of the NRSs
9,10

 that were identified, reported results in favour of vaccinating health care 

workers; however, both studies were low-quality and their results need to be interpreted 

with caution. The overview of SRs
8
 identified results from 11 SRs and concluded that there 

is no clear evidence to support the vaccination of health care workers, as the reported  
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vaccine efficacy of 88% for the prevention of laboratory-confirmed influenza in health care 

workers came from a single RCT with 264 participants. Furthermore, conclusions between 

SRs regarding the effectiveness of health care worker vaccination for prevention of 

influenza in patients were mixed. More research needs to be conducted in order to support 

or oppose the use of the influenza vaccination in health care workers to prevent the spread 

of influenza to patients. 
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

185 citations excluded 

10 potentially relevant articles retrieved 
for scrutiny (full text, if available) 

1 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand search) 

11 potentially relevant reports 

8 reports excluded: 
-irrelevant intervention (2) 
-duplicate publication (4) 
-other (review articles, editorials) (2) 

 

3 reports included in review 

195 citations identified from electronic 
literature search and screened 
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Appendix 2: Characteristics of Included Publications 

Table 2: Characteristics of Included Systematic Review 

First Author, 
Publication 
Year, Country 

Number of 
Included 
Studies, 
Number of 
Patients 

Population 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

Kliner, 2016, 
United 
Kingdom

8
 

11 SRs, NR HCW, patients, 
healthy adults  

Influenza 
vaccination 

No influenza 
vaccination 

All-cause mortality, 
clinically suspected 
influenza, vaccine 
efficacy (1 – RR, 
expressed as 
percentage) and 
other vaccine 
effects: working 
days lost, death or 
hospitalization of 
patients 

HCW = health care workers; NR = not reported; NRS = non-randomized study; RCT = randomized controlled trial; RR = relative risk; SR = systematic review. 

Table 3: Characteristics of Included Non-Randomized Studies 

First Author, 
Publication 
Year, Country 

Study Design, 
Number of 
Patients 

Population 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

Frenzel, 2016, 
United States

9
 

Before and after 
prospective 
observational 
study, N = 19,114 
underwent 
vaccination 

HCW Influenza 
vaccination 

No influenza 
vaccination 

Vaccination rates, 
proportion of 
nosocomial 
influenza infections 

Benet, 2012, 
France

10
 

Case-control, N = 
55 

HCW; patients  
 
Cases: patients 
with virologically-
confirmed influenza 
occurring ≥ 72 
hours after 
admission; 
 
Controls: matched 
per influenza 
season with 
negative influenza 
results 

Virologically-
confirmed influenza 

No influenza Proportion of cases 
and controls within 
units with < 35% 
HCW vaccination 
and ≥ 35% HCW 
vaccination; factors 
associated with 
hospital-acquired 
influenza 

HCW = health care workers. 
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Appendix 3: Critical Appraisal of Included Publications 

Table 4: Strengths and Limitations of the Systematic Review using AMSTAR6 

Strengths Limitations 

Kliner, 2016
8
 

 The objective was clearly stated. 

 The inclusion criteria were stated. 

 Multiple databases (Medline, Embase, CINAHL, AMED, and 
HMIC) were searched. Bibliographies of retrieved articles 
were also searched to identify additional reviews. 

 Study selection was described.  

 Flow chart of search and study selection was presented. 

 List of included and excluded studies was provided. 

 Article selection was done in duplicate. 

 Data extraction was done in duplicate. 

 Quality assessment on individual systematic reviews was 
done using the AMSTAR tool. 

 Characteristics of the individual studies were provided.  

 The authors provided funding and competing interests. 
 

 Exclusion criteria were not explicitly provided. 

 Publication bias does not appear to have been explored. 
 

 

 

Table 5: Strengths and Limitations of the Non-Randomized Studies using Downs and Black7 

Strengths Limitations 

Frenzel, 2016
9
 

 The objective was clearly stated. 

 Characteristics of patients were clearly described. 

 Intervention was clearly described. 

 The main outcomes measured were not clearly described in 
the introduction or methods sections. 

 Confounders were not clearly described. 

 Outcomes were not clearly described. 

 Authors made conclusions based on secondary outcomes 
that were not described a priori; it is difficult to assume the 
secondary outcomes were true associations because 
factors are not being controlled for. 

Benet, 2012
10

 

 The objective was clearly stated. 

 Characteristics of patients were clearly described. 

 Cases and controls were clearly described. 

 Controls were randomly selected, among all eligible 
controls. 
 
 

 Confounders were mentioned, but not addressed in the 
analysis. 

 Measurements of outcomes were not explicit. 

 The study had information bias (classification bias of 
exposure). However, misclassification bias of cases and 
controls may have been low because all controls were 
tested for influenza. 

 Small number of cases, which limited the power of the 
study. 

 A large confidence interval was reported on the main 
outcomes (an odds ratio identifying the “protective” effect 
against hospital-acquired infections); conclusion needs to 
be drawn with caution. 
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Appendix 4: Main Study Findings and Author’s Conclusions 

Table 6: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

Systematic Review 

Kliner, 2016
8
 

 Three systematic reviews reported results from one trial (N 
= 264 health care workers); this trial reported an 88% 
efficacy of influenza vaccination, meaning  the percentage 
of cases that may be reduced in a vaccinated population 
compared with an unvaccinated population 

 Six systematic reviews assessed vaccine effects in healthy 
adults and found a median vaccine efficacy of 62% (95% 
confidence interval 56-67)  

 Six systematic reviews reported on the impact of 
vaccinating health care workers on their patients or clients:  

o Three reviews concluded that they did not identify 
a benefit of health care worker vaccinations 
(absolute effects estimates for laboratory-
confirmed influenza, Risk Difference: 0.00, 95% 
confidence interval -0.03-0.03, two trials, 752 
participants) 

o One review concluded a likely protective effect for 
patients based on the outcomes of an earlier 
edition of the review (the calculated risk difference 
in the included review was 0.00, 95% confidence 
interval -0.03-0.03) 

o One review concluded that the vaccination was 
highly effective, but provided no data to support 
this statement 

o One review concluded that vaccinating health care 
workers can enhance patient safety (the review 
found a reduction in clinically suspected influenza 
of 42%, 95% confidence interval 27-54, included 
three trials and 7,031 patients) 

 

”The evidence for employer and patient 
safety benefits of influenza vaccination is not 
straightforward and has been interpreted differently by 
different systematic review authors.”  

Non-Randomized Studies 

Frenzel, 2016
9
 

 A mandatory vaccination program was implemented over 
the 8-year study period: the vaccination rate of employees 
increased from 56% (8,762/15,693) to 94% (17,927/19,114) 

 The proportion of nosocomial influenza infections 
significantly decreased (P = 0.045) during the study period; 
this was also significantly associated with increased health 
care worker vaccination rates in the nursing staff (P = 
0.043) and in personnel working in high-risk areas (P = 
0.0497) 

 
 
 
 

“Our results showed that multifaceted mandatory influenza 
vaccination programs […] achieved sustained increases in 
[health care workers] influenza vaccination rates with 
subsequent reduction in nosocomial influenza infections in 
immunocompromised cancer patients and hematopoietic stem 
cell transplant recipients.” 
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Table 6: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

Benet, 2012
10

 

 When >  35% of health care workers received the influenza 
vaccine there were fewer cases and more controls in those 
hospital units  

 Median proportion of vaccinated health care workers: 11.5% 
for cases, 36.1% for controls (P = 0.11) 

 The influenza vaccination had a protective influence of more 
than 35% of health care workers on hospital-acquired 
infections in patients (Odds ratio = 0.07; 95% confidence 
interval 0.005-0.98) 

“Our observational study indicates a shielding effect of more 
than 35% of vaccinated [health care workers] on [hospital-
acquired infections] among patients in acute-case units. 
Investigations, such as controlled clinical trials, are needed to 
validate the benefits of [health care worker] vaccination on 
[hospital-acquired infections] incidence in patients” 

 


