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Health-Care Work 
and the Risk of Illness 

in Pandemic Influenza AH1N1 
 

Model Research Protocols for Low and Medium-Resource Settings 
 

1 Introduction 
 

Health care-associated transmission between health-care workers and patients 
was a prominent feature of illness due to severe acute respiratory syndrome (SARS) 
coronavirus.i  SARS coronavirus was mainly spread by aerosols,  ii and viral shedding 
continued when the clinical illness had become severe. iii  Nosocomial transmission of 
SARS was most marked when effective isolation of patients was delayed,  iv implying that 
good infection control practices would be effective in protecting health-care workers in a 
future SARS outbreak.  Although more severe illness was associated with nosocomial 
transmission of SARS coronavirus,4 it is not known whether this was because severe 
illness was associated with more viral shedding, with more aerosol generation by 
intensive care procedures, or with reduced capacity of health-care workers to protect 
themselves against aerosol spread.     

 
Influenza differs from SARS in that in influenza viral shedding is maximal 

around the time symptoms first appear, and is much less by the time an illness severe 
enough to require hospitalization has developed.  However, there is concern that the 
problems with transmission associated with health care could occur during influenza A 
(H1N1) epidemics.  In particular, respiratory intensive care was much less widely 
available in previous pandemics than it is now, and it is possible that aerosol exposure 
during clinical procedures, especially those required in respiratory intensive care, could be 
associated with a high risk of health care-associated infection.  

 
The aim of the protocols presented here is to support pandemic preparedness by:   
 
(1) providing estimates of the rate of illness among health-care workers to be 

anticipated during an influenza A (H1N1) pandemic;   
 
(2) determining if any health-care procedures are associated with influenza or 

influenza-like illness in health-care workers to a degree that would suggest nosocomial 
transmission associated with health care during influenza A (H1N1) epidemics.  

 
(3)  determining whether deficiencies in infection control training and practice are 

associated with influenza or influenza-like illness in health-care workers  during influenza 
A (H1N1) epidemics.   

 
2  Before Implementing a Protocol  
 

Two protocols are presented.  The first is intended to be simple enough to 
implement to be within the reach of small facilities, and to minimise interference with 
work during an influenza outbreak.  The second protocol is intended to produce the best 
quality data, but requires very large amounts of resources.  The facility should define 
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carefully what it wishes to learn from implementing these protocols, and consider 
whether a protocol that is within its resources will provide the information needed.  It is 
wasteful, and for this reason it will usually be unethical, to expend resources on collecting 
data that will have no impact on local practice.    

 
The protocols can be freely modified to be practicable or useful under local 

conditions.  We request, however, that modifications be made only when necessary, and 
that they be carefully defined, recorded and included in published accounts of the results.  
This is important to maintaining the comparability of data from different facilities.   

 
We encourage facilities considering implementing one of these protocols to be 

unambitious in their choice.  The protocols have been designed to use the resources that 
are most available in low–resource settings – primarily, staff time – but the protocols 
require a lot of staff time.  In our view, accurate and complete data from the Level 1 
protocol will be of greater value than flawed or incomplete data from the Level 2 
protocol.   
 
 The protocols have been approved as master protocols by the Ethics Review 
Committee of WHO.  Please note that:  
 

(1) this DOES NOT mean that the protocols can be implemented without 
further approval.  The approval of a local research ethics review committee MUST IN 
EVERY CASE be obtained BEFORE any interaction with human subjects. 

 
(2)  the protocols may be implemented without reference to the Ethics Review 

Committee of WHO, provided the study is approved by a local research ethics review 
committee, but it may not be said or implied that WHO has approved or is supporting 
the study unless local implementation has been approved by the Ethics Review 
Committee of WHO.  If the facility is receiving operational support from WHO for 
implementation of a protocol, or if it is desired to say that the protocol has been 
approved by the Ethics Review Committee of WHO, the Ethics Review Committee of 
WHO must be provided, before data collection begins, with evidence of the approval of 
a local research ethics review committee, a description of the facility where the study will 
be carried out, estimates of the number of subjects who will be involved, and evidence 
that those who will be carrying out the protocol have sufficient training and experience 
to ensure that subjects will be protected from the risks of the research.          

 
(3) the approval of the Ethics Review Committee of WHO applies only to the 

protocols exactly as they appear here.  The protocols may be modified freely, but it may 
not be said or implied that the modified protocol has been approved by the Ethics 
Review Committee of WHO.  If WHO is providing operational support for the 
implementation of a modified protocol, or if it is desired to say that the protocol has 
been approved by the Ethics Review Committee of WHO, the modifications must be 
submitted to the Ethics Review Committee of WHO before data collection begins. 

 
The only exception to this rule is if the only modification is translation of 

questionnaires, information sheets and consent forms into a local language.  In that case,   
data collection can begin with operational support from WHO, and it can be said that 
the protocol has been approved by the Ethics Review Committee of WHO, provided 
that a local research ethics review committee has approved the study, including the 
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translated documents.  A copy of the local research ethics review committee's approval 
should be sent to the secretariat of the Ethics Review Committee of WHO.     
 
3  Protocol Level One 

 
 This protocol is a retrospective cohort study using a questionnaire to collect data 
on the relationship between influenza-like illness, the clinical procedures performed, and 
infection control practices during influenza A (H1N1) epidemics..  
 
 The facility should appoint a study leader, who is to take responsibility for all 
aspects of the implementation of the study and for the accuracy of the data.  This person 
should have, at least, experience of the management of large amounts of information, the 
accurate filing of numerous records, and the management of mailing lists.  Ideally, they 
should have experience of the management of research data and its presentation for 
statistical analysis using computer software.   
 

The study must be provided with office facilities, printing and mail services, and 
computer hardware and software.  Arrangements for access to expert statistical advice, or 
arrangements to send the data to another centre for analysis, should be made before 
implementation begins.  Access to staff sufficient for timely coding and data entry should 
be assured before implementation begins.  The facility should consider how it will 
respond to the results before implementation begins. 

 
3.1  What Questions Will This Protocol Answer? 
 
 This protocol will provide data on the reasons staff give for being unable to work 
during the influenza A (H1N1) outbreak, the illnesses they recall having, and on whether 
recalled illnesses and absenteeism were associated with particular work areas, with 
particular clinical procedures, with training in infection control techniques, or with other 
factors such as having small children.  This data will provide evidence on which to base 
targeted efforts to improve infection control training or provide anti-viral medications.   
 
 This protocol does not provide evidence that the symptomatic illnesses recalled 
by staff were caused by influenza.  Questions are asked about two symptom complexes: 
one with a high sensitivity but limited specificity for influenza (a subject who answers 
“No” to Question 10 is unlikely to have had influenza, but a subject who answers “Yes” 
could have had any viral respiratory illness) and a question with a high specificity (a 
subject who answers “Yes” to Question 11 is likely to have had influenza, but many 
subjects who did have influenza will answer “No”).  The proportion of subjects who had 
influenza is likely to lie between the proportion answering “Yes” to Question 10 and the 
proportion answering “Yes” to Question 11.  These questions should be interpreted only 
as providing approximate upper and lower limits for the frequency of influenza infection.   
 
 This protocol will not determine whether an association between influenza and 
work in some clinical areas, or performance of some clinical procedures is due to lack of 
personal protective equipment, sub-optimal technique in using personal protective 
equipment, infection unaffected by use of personal protective equipment, or other 
factors not captured in the questionnaire used in this protocol.   That is, the results may 
indicate the clinical areas or professional groups where more effort to prevent influenza 
infection is required, but it will not indicate what should be done.   
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 A major weakness of this protocol is that data collection is retrospective.  The 
results will, therefore, be affected by inaccuracies in the subjects' recall of the period of 
the outbreak.  The longer the delay between the outbreak and the study the less reliable 
will the data be.  For the same reason the data may also be unreliable if many of the 
subjects already believe that some clinical procedures have a higher risk of infection than 
others.     
     
3.2  Procedures 
 
3.2.1.Characterising the Facility 
 
 Information about the facility is essential if the results are to be useful to health-
care workers and managers outside the facility.  The answers to the questions in the 
facility questionnaire (see Appendix 1) should be collected by the study leader.  If the 
facility is taking part in a study which involves comparing data from several facilities in 
one city or region, or in association with WHO, the completed questionnaire should be 
sent to the data collection centre for analysis along with the rest of the data.   
 
3.2.2 Identifying the Study Population 
 

The staff who will be studied should be defined first.  Small facilities, and larger 
facilities with sufficient resources, may be able to study all staff.  If it is necessary to be 
selective for resource reasons two approaches can be taken: studying a random sample of 
the whole staff or studying a purposely chosen sub-group.   

 
For ethical reasons, if sub-groups are to be studied they should be chosen for 

carefully defined reasons related to the staff members’ own health, clear impacts on the 
welfare of patients, or important research questions.  For example, work groups with 
high rates of absenteeism or influenza-like illness and therefore likely to be at special risk of 
infection in the future, work groups considered a priori likely to be at greater risk of 
infection because of exposure to aerosol-generating procedures, or work groups with a 
high level of concern about infection, may all be selected for study.  Sub-groups should 
not be selected for study to achieve aims they have no reason to value: because they have 
or are believed to have high rates of absenteeism unrelated to influenza infection, for 
example.   

 
For ethical reasons, groups should not be excluded from study without good 

reasons.  For example, housekeeping staff should not be excluded unless there is 
evidence that they do not have an risk of infection higher than the community at large, 
not merely because there is no evidence that they do.    

 
For ethical reasons, if sub-groups are studied all staff in that sub-group should be 

approached to participate.  Whatever the reason for choosing a sub-group, potential 
subjects must be told honestly why they have been selected.  In particular, subjects must 
not be told that the purpose of the study is to collect information that will make their 
work safer if the changes that the results suggest may be needed are not, for budgetary or 
other reasons, likely to be implemented.      
 

The overall sample should not, in general, be smaller than 200.  This is necessary 
both to ensure that subjects are not identifiable from their responses and to ensure that 
most potential risk factors for infection can be assessed statistically.  Sub-groups, 
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whether from an individual work area (eg, intensive care staff), or a professional group 
(eg, doctors or physical therapists) should not, in general, be smaller than 50.   Larger 
samples increase the cost and complexity of data collection, and may offer only modest 
statistical advantages.   However, large samples may be necessary to ensure that all staff 
groups are represented in adequate numbers.   

 
The study should be done as soon as possible after the end of the influenza A 

(H1N1) outbreak, or while the outbreak is in progress.  We recommend that the protocol 
not be implemented if the questionnaire cannot be distributed within four weeks of the 
end of the influenza A (H1N1) epidemics.  

 
3.2.3  Sampling and the Approach to Potential Subjects 
 

If all staff are to be approached the questionnaire and information letter, together 
with a reply-paid envelope addressed to the study office for return of the questionnaire, 
can be distributed with payroll slips or by mail to home addresses.  

 
If a random sample is to be approached the sample should be prepared as 

follows.  A list in alphabetical order of surname of all staff of the facility is prepared and 
numbered in order.  Ten thousand random numbers are generated by a statistical 
software package.  The name on the alphabetical list with the number corresponding to 
the last two digits of the first random number is selected.  The last two digits of the next 
random number are noted, and the name that many places below the first name selected.  
This process is repeated, returning to the start of the list when the end is reached, until 
the allocated number of names has been selected.  As each name is selected a single 
address label is printed, but no other record of the selection is to be kept.  This task 
(except the generation of the list of random numbers) must be done by personnel of the 
facility with routine access to staff names and addresses.  The list of random numbers 
should not be saved.  The questionnaire is to be sent to the selected workers using the 
printed address label, together with an information letter and a reply paid envelope 
addressed to the study office for the return of the questionnaire.  

 
3.3  Questionnaire for Health Care Workers 
 
See Appendix 2.  
 
3.4 Information Letter 
 
See Appendix 3.  

 
3.5 Analysis  
    

The primary analytic approach should be logistic regression analysis.  We advise 
that separate models should be constructed for illness characterized by non-specific 
upper respiratory symptoms, and for more specific influenza-like illness characterized by 
fever with cough, both present within 48 hours of the start of the illness.  Models should 
also be constructed for absence from work during the outbreak.  Candidate risk factors 
for illness to be used in the models can be chosen on the basis of a priori suspicion (eg, 
care of intubated patients) or on the basis of univariate associations.   
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If the study leader has any doubt of the team's capacity to plan and carry out this 
analysis, consideration should be given to sending the data for analysis by a centre with 
access to expert statistical advice.      
 

If samples of workers with a risk factor (eg, performing a particular procedure, or 
with particular levels of training in infection control) are at least 50, it will be possible to 
demonstrate that the factor is associated with 2-fold or greater increase in the risk of 
influenza-like illness, assuming an attack rate of influenza-like illness between 10% and 
30%.   Increases in risk less than 2-fold should not be regarded as important.   
 
3.6  Dissemination of Results  
 
 The results should be disseminated to all staff by a newsletter.  Participants 
cannot be contacted as a group because there is no record of the participants.  The 
newsletter should discuss what was found, the level of reliability of the results from a 
statistical point of view, and what is to be done as a consequence.  
 
3.7 Ethical Considerations 
 

The sampling frame for the questionnaire survey is all staff or all staff in a sub-
group defined for scientific reasons.  No records of work or sick leave are to be linked to 
the sampling process.  If a random sample is used the process of selection will not be 
reproducible, and no record of the names of those selected will be kept.     
 

The questionnaire does not elicit sensitive information, and is in any case 
anonymous.  No information that could be used to deduce the identity of the person 
answering the questionnaire is elicited (eg, how many children a subject has is not asked, 
only whether they have any in the age groups specified).     

 
Note that the use of response categories is important in ensuring that individuals 

cannot be identified by their responses.  Changing the questions to elicit, eg, the exact 
age in years of the subject or their children is likely to make it possible to identify 
subjects from their responses.  If it is considered necessary to do this the assurances in 
the Covering Letter (Appendix 3) that the data will be anonymous must be deleted and 
replaced by an explanation that it might be possible to identify individuals from their 
responses.  Special care must then be taken to prevent individuals outside the study 
having access to the data, or individuals within the study making use of it to identify 
individuals. 
 
4  Protocol Level Two 
 
 This is a prospective cohort study of factors associated with the risk of influenza 
infection in health-care workers during influenza A (H1N1) epidemics.  Its focus is on 
clinical procedures likely to generate infectious aerosols and on infection control 
practices.   
 
 This study requires a high level of resources over an extended period of time.  
Although the study is not scientifically complex, it represents a formidable logistical 
undertaking.  A study leader with a high level of training and experience in research 
management is required.  If 200 health-care workers are studied, of the order of 1000 
questionnaires will be generated each week, each with 20 items of data to be coded and 



Final: for ERC  Influenza in HCWs 7 7 

entered.  Six to eight full-time staff will be required for data collection, and several more 
for data entry. The study leader should be confident that there are sufficient resources to 
complete the study before any subjects are recruited.  
 
 Although the data are close to anonymous, the confidentiality of the data must be 
carefully maintained.  The study leader must ensure that questionnaires are kept in locked 
filing cabinets in locked rooms to which only study staff have access.  Computer systems 
should not allow anyone to access the data files without leaving a record of their identity 
and of what was done.   Facilities for secure storage of the questionnaires for five years 
after the publication of the data (or a longer period if local rules require it) should be 
assured before data collection begins.  
 
 The study should not be implemented unless the facility has an infection control 
team in place from the outset.  Note, however, that members of this team should not be 
part of the study team.  The reason for this is to avoid conflicts of interest between 
infection control team's duty to provide training and advice and the desire to avoid 
compromising the utility of the study results.     
 
 The study needs to begin immediately before or at least in the earliest phase of 
influenza A (H1N1) epidemics.  Subjects should be recruited and study staff allocated 
and trained in study procedures before an outbreak, so that data collection can begin 
when the outbreak is imminent but before cases have occurred.  This may result in the 
study beginning but an anticipated influenza outbreak not materializing (see Stopping 
Rules, below).  This should be taken into account when considering the resource 
implications of implementing this protocol.   
 
4.1 What Questions Will This Protocol Answer? 
 
 If some clinical procedures performed in the facility are associated with an 
increased risk of infection influenza during influenza A (H1N1) epidemics this should be 
revealed by the results of this protocol.  If some procedures are associated with an 
increased risk, it will be possible to determine whether staff used personal protective 
equipment when performing those procedures. It will not be possible to determine if 
staff who used personal protective equipment did so in a way that maximised its 
effectiveness.  Even if some procedures or §work areas are associated with influenza 
infection it will not be possible to determine whether the infections were acquired at 
work or elsewhere, or, if acquired at work, whether they were acquired from patients, 
other staff, visitors etc.  Unless an infection control intervention is made during the study 
this protocol will not provide evidence that influenza infection in staff could have been 
prevented.  
 
 Although data collection in this protocol is described as prospective, this is so 
only from the point of view of the evolution of the outbreak and each staff member's 
risk of influenza infection.  Data is collected retrospectively from the point of view of 
each shift.  It is, therefore, subject to inaccuracy from faulty memory and bias, in the 
same way as, though less severely than, the data from the Level 1 Protocol.  
 
4.2 Procedures 
 
4.2.1 Characterising the Facility 
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 Information about the facility is essential if the results are to be useful to health-
care workers and mangers outside the facility. 
 
 Appendix 1 sets out the information needed to characterise the facility from an 
infection control and occupational health perspective.  The study leader should collect 
the information needed to describe the position at the beginning of the outbreak, and 
record any changes during the outbreak.  Events likely to have an impact of infection 
control, such as power or water supply failures, stock-outs of personal protective 
equipment, or the creation of an infection control team, should also be recorded.     
 
4.2.2  Subjects and Sample Size 
 
 Hospital staff will be eligible to participate if they are doctors, nurses, or allied 
health professional staff who regularly work in the emergency department, intensive care 
unit or medical high dependency unit.  
 
 A sample size of 200 is recommended.   
 
4.3  Subject Recruitment and Study Initiation 
 
 Staff eligible to participate will be sent an information sheet (see Appendix 4) 
when the local health authorities determine.  If the initial mailing does not produce the 
required number of volunteers a second copy of the invitation letter will be sent.  If there 
are still insufficient volunteers the study should be abandoned.    
 

Those who volunteer will at this time sign a consent form (Appendix 5), which 
should have the information sheet printed on the reverse, have their initial blood sample 
taken, be given the envelope with their study identification code (see below), complete 
the baseline questionnaire (Appendix 6), and be taken through the questionnaire that 
they will fill out after each shift.  If the interval between this process and the initiation of 
data collection is more than four weeks, subjects should be given another copy of the 
information sheet and asked to confirm that they are still willing to participate before 
data collection begins.     
 
 Data collection should be initiated when the second confirmed case of influenza 
caused by the outbreak strain occurs in the local community.   
 
4.4 Questionnaire 
 
 For the baseline questionnaire, see Appendix 6.  For the questionnaire to be filled 
out after each shift, see Appendix 7.  
 
4.5  Information Sheet and Consent Form 
 
 See Appendices 4 and 5.   
 
4.6 Questionnaire Completion and Collection 
 
 Each subject will be identified by a four digit code.  Random numbers between 
1000 and 9999 will be generated by a statistical software package.  Numbers will be 
printed on cards, one number per card, and the cards placed in opaque, sealed envelopes.  
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As each subject  is recruited they will be given an envelope.  The number on the card in 
that envelope will be their study identification number.  They will write their study 
number on blood samples and questionnaires.  If resources are available, consideration 
should be given to printing sheets of adhesive labels with each subject’s identification 
number as a barcode, so that the labels can be used to label samples and questionnaires.  
This will reduce errors and improve security.   
 
 When data collection is initiated study staff will go to the areas where study 
participants are working (emergency department, intensive care unit, etc) at or near the 
end of each shift.  They will locate the study participants, give them the shift 
questionnaire, and then collect the completed questionnaires.  We recommend that the 
facility include the time taken to complete the questionnaire in the subject’s work hours, 
(ie, that the subjects should be paid for their time).  With 200 participants the probability 
of a shift at any location having no study participants is very low, so there should be no 
need to record or access rosters for participants.  As soon as the questionnaires are 
completed the study staff will take the completed questionnaires to the study office and 
file them.    
 
 Coding and data entry should be carried out continuously and expeditiously so 
that the Data and Safety Monitoring Board can do its work.   
 
 Blood samples will be analysed at the end of the outbreak.  A four-fold rise in 
antibody titres will be taken to indicate infection.  Serological rather than virological 
diagnosis has been chosen to avoid increasing the clinical laboratory's load during the 
outbreak.  It has the further advantage that there will be no confirmation of the diagnosis 
during the study, so that a subject’s behaviour and questionnaire responses cannot be 
biased by knowing that they have or have not had influenza.   
 
4.7 Stopping Rules 
 
  Data collection should continue as long as the outbreak continues or as long as it 
is considered imminent.  If no new confirmed cases are reported in the local community 
for ten days (or twice the incubation period for the outbreak strain if the incubation 
period is less than four days or more than six days) data collection should be suspended.  
 
 If, for resource reasons, continued data collection becomes impossible the study 
can be curtailed by suspending data collection once the number of new cases is declining.  
It must be recognized, however, that the human factors that are associated with greater 
risk of infection, such as fatigue and habituation to risk, may be greatest in the later 
stages of the outbreak.  
 
4.8 Data Analysis 
 
 A Data and Safety Monitoring Board (DSMB) should be established.  All 
members of the DSMB should be independent of the facility and the study team.  The 
members should include persons with expertise in infection control and in statistical 
analysis.  The DSMB should have access to the accumulating data, and should monitor 
the results to identify procedures posing an increased risk of influenza-like illness.   
 
 The DSMB rules should specify, in advance, the strength of association and the 
level of statistical significance of an association between illness and a clinical procedure 
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required for it to make a recommendation, but these rules should take into account that 
the risks of falsely identifying a procedure as hazardous are small, but that the risks of 
delaying the identification of hazardous procedures are serious.   
 
 If a procedure is identified as associated with illness the facility's infection control 
team should be notified, and a program of remediation instituted immediately.  The 
program of remediation should be designed and carried out by the infection control team 
without reference to the study team.  Data collection should not be suspended or 
modified when this is done, however.  
 
 The principal analytic procedure will be a logistic regression model with influenza 
infection as the outcome.  Candidate risk factors for inclusion in the models will be those 
with significant (P<0.05) univariate associations with influenza infection, and those 
believed a priori to be important.  Unless the team has experience in these methods the 
advice of a statistician should be sought.   
 
 If the DSMB interprets interim results as indicating a high risk for one or several 
clinical procedures and the infection control team intervenes, the effect of this 
intervention should be analysed.  The assistance of a statistician should be obtained.    
 
4.9  Dissemination of Results 
 

Participants should, after the outbreak, be able to provide their study code and 
receive information about whether they had influenza infection during the study period. 
 
 Summary results should be provided to the hospital community by a newsletter.  
The newsletter should cover positive an negative findings; particular attention should be 
given to preliminary findings made during the outbreak of an association between a 
procedure or procedures but later disproved by the complete data.  The account of the 
results given to staff should be written by the study leader and approved by the DSMB.  
Care should be taken to ensure that the account of the results presented in the newsletter 
is not at variance with that presented in scientific publications.   
 
 Staff performing procedures associated with increased risks of influenza infection 
must be given detailed briefings, planned in association with the infection control team 
so as to facilitate interventions to reduce or remove the infection risk.  It is important 
that this be done soon after the outbreak, and if there are inevitable delays this should be 
communicated to the participants.  Scientific considerations should not be allowed to 
delay release of results that may suggest a need for better or different infection-control 
procedures in some work areas.  
 
4.10  Ethical Considerations  
 

It is possible that some individuals may feel pressured to take part by peer 
opinion or group solidarity.  There is not a lot we can do about this, but since the 
objective risk to subjects from participation is slight the ethical risk from group coercion 
is also slight.   

 
It is unlikely that the study will cause subjects to be less careful about infection 

control practices than they would have been in the absence of the study.  If anything, the 
opposite is more likely.   
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There is a risk that subjects might be exposed to retribution if they reveal poor 

institutional practices such as inadequate facilities for hand hygiene.  Further, in some 
jurisdictions evidence of a person’s practices in regard to personal protection can be 
presented in court to defeat a claim for compensation for a work-related injury, and the 
questionnaires might be subject to subpoena for this purpose.   

 
To deal with these risks the data are as nearly anonymised as is consistent with 

collecting useful data.  The only record with an individual's name will be their consent 
form, but this would not be evidence that any of the collected blood samples or 
questionnaires related to them, because they could have withdrawn before any data was 
collected.   A person with access to the facility’s roster records and to the study 
questionnaires might attempt to identify some individuals, but this would require a large 
amount of effort and for most subjects would fail because the study records only the 
week of data collection on the shift questionnaires rather than the date.  

 
If a subject becomes ill during the study and for clinical reasons it is important to 

identify their blood samples this can be done by the subject, or a surrogate decision-
maker, providing their study code so that the samples can be identified.  Because of the 
possibility of error in identifying a coded sample this should be done only when the value 
of the results outweighs the risks associated with testing the wrong sample.  Although the 
study code may be lost so that samples cannot be identified, in our view the ethical risks 
associated with this event are less than those of keeping a list of subjects from which any 
sample or questionnaire could be identified.  
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Appendix 1: Questionnaire Characterising the Health care Facility 
(for Protocols Level One and Two) 
 

1. The health care facility (HCF) is a (please circle one): 

Village or community health centre? 

District or community hospital? 

Tertiary referral general hospital? 

Long-stay or rehabilitation hospital? 

Specialised hospital (eg, for cancer or infectious disease)? 

2. The population served by the HCF is (please circle one): 

<10,000 10,000 to 100,000 100,000 to 1,000,000  >1,000,000 

3. The number of patient beds the facility normally has is (please circle one): 

<30 30 to 100 100 to 500  >500 

4. The average annual bed occupancy rate is (please circle one): 

<75%  75-100%  >100%  

5. The HCF is managed by (please circle one):  

Government   Private not-for-profit entity  Private for profit entity NGO 
 

6. The percentage of treatment costs patients pay out-of-pocket is (please circle one): 

<25% 25-50%  50-75%  >75%  

 

7.  Does the HCF have a common intensive care unit (ICU) (Adult/Paediatric) or separate adult 
and pediatric ICUs? 

 Common  Separate 

 

8.  How many adult ICU beds are there?   

 <5 5-10 10-20 >20 
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9.  How many ventilator beds are there?   

<5 5-10 10-20 >20 

10. In the past month the electricity supply was interrupted (please circle one):  

 

Never Once Between one and five times More than five times   
 

11. In the past month the running water supply was interrupted (please circle one): 

 Never Once Between one and five times More than five times 

12.  Does the HCF have an occupational health service for the health workers at the HCF? 

 Yes No 

 13.  Is there an occupational health and safety committee?  

 Yes No 
  

14.  Does the HCF have an infection control committee?   

 Yes No 

15.  How many staff work full-time in infection control (please circle one): 

 None  One One to three More than three 

16.  Does the infection control committee have oversight of the HCF’s performance in:  
 

i)     Surveillance and reporting of ILI?  Yes  No 
   

ii)     Standard Precautions? Yes  No    
  

iii)     Transmission-base Precautions? Yes  No   
      

iv)      Staff health? Yes  No      
  

v)     Cleaning, disinfection and sterilisation? Yes  No  
  

 
17. Does the HCF train HCWs in: 
 

i) Surveillance and reporting of ILI? Yes  No 
     
ii) Standard precautions? Yes  No 
         
iii) Specific precautions (e.g., contact, droplet and airborne)?  Yes  No 
 
iv) Specific precautions for patients with ILI?  Yes  No  
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v) Occupational health, including immunisation?  Yes  No  
      
vi) Cleaning, disinfection and sterilisation? Yes  No       

 

18. Does the HCF have infection control guidelines for the management of acute respiratory 
diseases?   

Yes  No 

19. Does the HCF have specific plans for the response to pandemic influenza? 
Yes  No 

 

20.  Does the HCF have a written policy to maintain two weeks’ supply of infection control 
supplies (e.g. masks, gowns, gloves, hand hygiene supplies)?  
Yes  No 

 

20.  Did the HCF:  

 
 

YES, at the 
start of and 
throughout 

the 
outbreak 

YES, at 
the start of 

the 
outbreak, 
but not 

after 
(insert 
date) 

NO, not at 
the start of 

the 
outbreak, 
but from 
(insert 
date) 

NO, not at 
any time 

during the 
outbreak 

Have a designated place and an 
organized process for triage of patients 
with acute febrile respiratory illness? 

    

Have a system to ensure that patients with 
acute febrile respiratory illness were 
isolated within 1 hour of arrival?    

    

Have a designated area with its own 
ventilation (natural or separate mechanical 
ventilation) for patients with ILI? 

    

Have a system for notifiable disease 
reports to public health authorities?     

Separate adjacent beds by at least 1 
metre?  

    

Have designated areas used only for 
aerosol-generating procedures with 
adequate ventilation (i.e.  ventilation rate 
of 12 ACH*)?  

    

Offer free influenza vaccination for health 
care workers annually?    

 

Offer health care workers free vaccination 
for  hepatitis B?     

 

Have a system to monitor ILI in staff 
caring for patients with ILI?  

    

Ensure that patients with ILI wear 
masks when care is necessary outside the 
isolation area? 
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Confine the use of particulate respirators 
to procedures requiring them? 
 

   

 

Give staff caring for patients with ILI 
extra training in aerosol precautions?  

   

 

Abbreviations: ACH = air changes per hour; ILI = influenza-like illness. 
 
 
 
 
 
 
 
 
 
21.  During the outbreak, how many days were there when the HCF’s central store had no:  
 

Surgical or procedure masks? 

Particulate respirators (e.g., N95, FFP2)? 

Eye protection (e.g., goggles, face shield)? 

Gowns? 

Single use non-sterile gloves? 
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Appendix 2: Questionnaire, Protocol Level One 
 

<Institutional Letterhead> 
 
This questionnaire is intended to gather information related to health care workers’ risk 
of illness during the recent influenza outbreak. 
 
Please do not write your name, payroll number, or anything else that would identify you, 
on the form. 
 
Your participation in this study is entirely voluntary.  If you are willing to take part, but 
there are questions you would prefer not to answer, you can leave them blank. 
     

Returning the questionnaire. 
 
Please place the questionnaire in the reply-paid envelope attached, seal the envelope, and 
place it in any mail box or in your workplace internal mail.   
 

We greatly appreciate your contribution. 
 

 
1.  What is your age?   
 
Please circle one:     
 
<25     25-35  35-45  45-55   >55   
 
2.  Do you have children?   
 
Please circle all that apply:  
 
Aged <5  Aged 5-10  Aged 10-18 Aged >18 
 
3.  Are you a (please circle one): 
 
Nurse   
 
Doctor   
 
Clinical Laboratory technician (including blood collection)   
 
Allied Health Professional (including physiotherapist, respiratory therapist, pharmacist, 
social worker, occupational therapist) 
 
Clerical, information technology, or administrative worker 
Housekeeping worker (including cleaner, porter, or kitchen staff)   
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4.  How many years have you worked in health care?      
 
Please circle one:   
 
<5  5-10  >10        
 
5.  Have you received formal training in infection control? 
 
Please circle one:  
 
No or not sure        Yes, once  Yes, repeatedly  
  
If you answered yes, please answer questions 6 and 7.  If not, please go on to question 8. 
 
6.  How long ago did you receive or last receive this training?   
 
Please circle one:  
 
Less than one year One to three years Three to six years More than six years
  
 
7.  Did this training include  (please circle all that apply): 
 
Hand hygiene? 
              
Standard precautions? 
 
How to use Personal Protective Equipment?  
 
Precautions for specific situations (droplet precautions, contact precautions, aerosol 
precautions)?  
 
Immunisation against hepatitis B?   
 
8.  How many times did you go to work at the hospital between <enter dates of 
outbreak>? 
Please circle one:  
 
None    1-10   10-25   25-40   >40 
 
If you answered none there are no further questions.   
Thank you for your assistance. 
 
9.  Did you work at the hospital for any unbroken period of more than 12 hours 
(eg, a double shift) between <enter dates of outbreak>? 
 
Please circle one:   
 
Yes No 
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10.  In which area did you work most between <enter dates of outbreak>?  
 
Please circle one:  
 
Anesthesia and Recovery  Emergency   Intensive Care 
 
Adult Ward  Children’s Ward Outpatient Clinic No patient contact 
 
11.  Between <enter dates of outbreak> did you have an illness with fever and any 
of the following: sneezing, coughing, running nose, chills, muscle ache? 
 
Please circle one:   
 
Yes      No  
 
12.  Between <enter dates of outbreak> did you have an illness with both fever 
and cough present in the first two days of the illness?   
  
Please circle one:   
 
Yes No   
 
13.  If you answered “Yes” to either Question 10 or Question 11, did you have  
professional care for this illness?  
  
Please circle any that apply: 
 
Nurse   Staff Health Clinic at the Hospital 
 
Doctor outside the hospital   Traditional Practitioner  Pharmacist 
 
14.  Between <enter dates of outbreak> did you have to take time off work 
because of illness?   
 
Please circle one:   
 
Yes No 
 
15.  Between <enter dates of outbreak>did you have to take time off work to care 
for a family member or friend although you were not ill yourself?   
 
Please circle one:   
 
Yes No 
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16.  Where did you have contact with persons ill with influenza-like illness 
between <enter dates of outbreak>?   
 
Please circle all that apply: 
 
No contact   Home (including a close relative’s home) 
 
Social gathering outside home Public transit  Church                     
 
Work  Restaurant    Sporting Event       School  
 
17.  Who were the ill persons you had contact with?   
 
Please circle all that apply: 
 
Spouse or domestic partner Son or daughter   Other family member   
                
Friend  Co-worker   Patient Stranger in a public place     
 
18.  During the period <enter dates of outbreak>, what procedures did you carry 
out at work for patients thought to have influenza?   
 
Please check all that apply: 
 

Clean patient environment  
Deliver food, bedding, towels, etc  

Transport patient  
Bathe patient or assist patient with 

bathing 
 

Take vital signs  
Physical examinations  

Sit at the patient’s bedside talking 

or taking a history 
 

Phlebotomy/venesection  
Suctioning  

Nasopharyngeal swab  
Intubation  

Bronchoscopy  
Naso-gastric tube  
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Appendix 3: Information Letter, Protocol Level One 
 

 
<Institutional Letterhead> 

 
The Impact of Influenza  
on Health-Care Workers  

 
 
This is a research project.  Whether you take part is entirely up to you.   
 
Who is doing the research?   
 
This project is being carried out by <Dr XXXXX of the YYYYY Hospital>.   
 
The project has been approved by <list ethics committees approving the protocol >.    
 
What is the research about?   
 
The purpose of the research is to collect information about things that might have 
caused health-care workers to become ill, or to need to take time off work, during the 
<recent><current> influenza outbreak.  We are especially concerned that some types of 
work or some clinical procedures may be associated with a higher risk of infection. If we 
can identify these procedures it will be possible to make sure that in future outbreaks 
those performing those procedures do them in a way that minimises the risk of infection.     
 
Why have you received this letter? 
 
All staff in the hospital have received this letter.  
 

OR 
 
All <name professional group><staff working in the name unit> have received this 
letter.  This group has been chosen because <the nature of their work is believed to 
make them more likely to be infected by influenza at work><during the recent outbreak 
they were more likely than other groups to become ill with influenza>.   
 

OR 
 
A random sample of staff of the hospital have received this letter.  Only hospital staff 
who normally have access to information including your name and address took part in 
making the random sample and addressing this letter.  When selecting your name they 
did not have access to any information about whether you worked during the influenza 
outbreak or whether you had time off work because of illness.    
 
What are you being asked to do?   
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We would like you to fill out the questionnaire attached to this letter and return it to us.  
We expect it will take you about fifteen minutes to complete the questionnaire.  There is 
no consent form to sign, because that would create a record of your participation that is 
not necessary.  
 
What if you do not want to participate?   
 
You do not have to take part in this research project.  Because the questionnaires are 
anonymous and there is no consent form to sign no one can find out whether you took 
part.   
 
Are there any benefits for you if you participate?  
 
There will be no direct benefit for you from participating.  The information may help the 
hospital make it safer for staff to do their work in future outbreaks of influenza.   
 
Are there any risks to you if you participate?   
 
We are not aware of any risk to you from participating in this study.  Because the 
questionnaire is anonymous no one can link your name to the answers you give.   
 
What will be done with the results?   
 
The results will be made available to all staff at the hospital through a newsletter.  The 
results will be provided to the Ministry of Health, hospital administration, and the World 
Health Organisation.  The results may also be published in medical journals.  
 
What if you have more questions or wish to make a complaint about the study?   
 
Questions or complaints can be given to Dr XXXXX, email address or phone ….. 
 
If you prefer to speak to an independent person you can call <local ethics committee  
secretariat details> 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Final: for ERC  Influenza in HCWs 22 

                                                                                                                                       

2

Appendix 4:  Information Sheet, Protocol Level Two 
 

<Institutional Letterhead> 
 

Factors Associated with 
Influenza Infection 

of Health-Care Workers 
 

Information Sheet 
 

This is a research study.  You do not have to take part.  Whether you take part will 
not affect your employment or health care.  
 
Who is doing the research?   
 
This project is being carried out by <Dr XXXXX of the YYYYY Hospital/University>.   
 
The project has been approved by <the Ethics Review Committee of the World Health 
Organisation>, and by <the Ethics Committee of the local host>.    
 
What is the research about?   
 
The purpose of the research is to collect information about things that might be 
associated with health-care workers being infected by the influenza virus during influenza 
A (H1N1) epidemics (pandemic  influenza).  There is a suspicion that working in some 
areas or performing some clinical procedures may be associated with a higher risk of 
infection. If we can identify these procedures it will be possible to make sure that in 
future outbreaks those who do that work do it in a way that minimises the risk of 
infection.     
 
Why have you been asked to take part? 
 
All medical, nursing and allied health professional staff who work in the emergency 
department, intensive care unit or medical high dependency unit have received this letter.  
 
An influenza outbreak is believed to be imminent, and we are looking for volunteers to 
take part in this study during the outbreak.      
 
What does the research involve?   
 
First, you will be asked to give a sample of 10 mL of blood.  The blood will be stored but 
no tests will be done on it until later.  If there is no influenza outbreak this sample will be 
destroyed without any tests being done on it.  
 
You will be asked to fill out a questionnaire about your age, your children’s ages, which 
clinical procedures you do as part of your normal work, and what training you have 
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received in infection control practices.  This questionnaire will take about 15 minutes to 
complete.   
 
During the influenza epidemics, each time you work, at the end of your shift, you will be 
asked to fill out a questionnaire about what clinical procedures you performed during 
that shift, what infection control practices you used as you did those procedures, and 
whether you have been ill or unable to work.  This questionnaire will take about ten 
minutes to complete each time.  We will ask you to do this each time you work as long as 
the influenza outbreak lasts.    
 
 You will be asked to give a further 10mL blood sample each four weeks as long as the 
influenza outbreak lasts.  These blood samples, and the sample you gave at the beginning 
of the study, will be stored until the end of the influenza outbreak.  Then they will be 
tested for antibodies to the virus to see if you were infected.  No other tests will be done 
on these samples.   
 
Throughout the study, your blood samples and your questionnaire results will be labelled 
only with a code number.  There will be no record linking the code number with your 
name.     
 
If you would like to take part in this study please come to the study office within the next 
week.  We will ask you to sign a consent form for the study, arrange for your first blood 
sample to be taken, and give you your study identification code.  The study office is at 
<location> and is open <insert opening hours>. 
 
What if you do not want to participate?   
 
You do not have to take part in this research project.  Whether you take part will have no 
effect on your employment, on your entitlements to sick leave during the influenza 
outbreak, or on the care you will receive if you become seriously ill during the outbreak.  
 
What if you agree to take part but then change your mind?  
 
 You can withdraw from the study at any time.  You do not have to give any reason for 
deciding to withdraw.  You can decide to withdraw and have all the blood samples you 
have given and the questionnaires you have filled in destroyed, but you will need to tell 
us your study identification number so we can do this.  Alternatively, you can decide that 
you do not want to take any further part but that the blood samples you have given and 
the questionnaires you have filled in can still be analysed and the results used.     
 
Are there any benefits for you if you participate?  
 
There will be no direct benefit for you from participating.  The information may help the 
make it safer for health-care workers to do their work in future outbreaks of influenza.   
 
Are there any risks to you if you participate?   
 
There are risks associated with blood sampling.  This may be painful, and can cause 
bruising where the blood is taken.   
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The questionnaires do not ask for sensitive or personal information, and are anonymous.  
No information that could identify you will be collected during the study.  The 
questionnaires will be kept locked in Dr XXXXXX’s office, and will not be shown to 
anyone outside the study.  
 
What will be done with the results?   
 
We will monitor the results during the outbreak.  If the results show that a clinical 
procedures is clearly associated with more risk of influenza infection we will immediately 
modify infection control procedures for all staff doing that procedure.  If the association 
between a procedure and influenza infection does not become clear until the outbreak is 
over all staff will receive a letter setting out what we have learnt.  The results will be also 
provided to the Ministry of Health, hospital administration, and the World Health 
Organisation.  The results may also be published in medical journals.   
 
What if you have more questions or wish to make a complaint about the study?   
 
Questions or complaints can be given to Dr XXXXX, email address or phone ….. 
 
If you prefer to speak to an independent person you can call <local ethics committee 
secretariat details>  
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Appendix 5: Consent Form Protocol Level Two 
 

<Institutional Letterhead> 
 

Factors Associated with 
Influenza Infection 

of Health-Care Workers 
 

Consent Form 
   
I agree to take part in this study.   
 
I have been told that this is a research project.  I have been told that my participation is 
voluntary, and that I can withdraw at any time. 
 
I have been given a copy of the Information Sheet printed on the reverse of this form, 
and I have had the opportunity to ask questions about the study.  
 
 
 
 
SIGNATURE      DATE 
 
 
 
 
PLEASE PRINT YOUR NAME 
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Appendix 6: Baseline Questionnaire Protocol Level Two 
 
 

Factors Associated with 
Influenza Infection 

of Health-Care Workers 
 
Please write your study number on the form <or use a study barcode label>.  
 
If there is any question you would prefer not to answer, you can leave it blank.         
 

We greatly appreciate your contribution. 
 
1.  Do you have children?   
 
Please circle all that apply:  
 
Aged <5  Aged 5-10  Aged 10-18 Aged >18 
 
2.  Have you received formal training in infection control? 
 
Please circle one:  
 
Yes, once Yes, repeatedly       No or not sure        
 
If you answered yes, please answer questions 3 and 4.  If not, please go on to question 5. 
 
3.  When did you receive this training?   
 
Please write the year: ______ (leave this space blank if you do not remember) 
 
4.  Did this training include  (please circle all that apply): 
 
Hand hygiene?  Standard precautions? 
 
How to use Personal Protective Equipment?  
 
Precautions for specific situations (droplet precautions, contact precautions, aerosol 
precautions)?  
 
Immunisation against hepatitis B?   
 
5.  How many hours per week have you typically worked in the hospital over the 
last year?   
 
Please circle one:  
 
None    <10   10-25   25-40   >40 
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Appendix 7:  End of Shift Questionnaire Protocol Level Two 
 

Factors Associated with 
Influenza Infection 

of Health-Care Workers 
 
If there is any question you would prefer not to answer, you can leave it blank. 
 
Study Monitor to complete:  week _____ of data collection 
 
1.  How long have you been at work this shift?   
 
Please circle one:  
 
<8 hours 8-12 hours >12 hours 
 
2.  During this shift which of the following procedures did you carry out?  
Please check all that apply: 
 

 For any 
Patient 

For a 
Patient 
with ILI 

Clean patient environment   
Deliver food, bedding, towels, etc   

Transport patient   
Bathe patient or assist patient with 

bathing 
  

Take vital signs   
Physical examinations   

Sit at the patient’s bedside talking 
or taking a history 

  

Phlebotomy/venesection   
Suctioning   

Nasopharyngeal swab   
Oro-pharyngeal swab   

Elective endo-tracheal intubation   
Cardio-pulmonary resuscitation, 

or emergency endo-tracheal 
intubation 

  

Bronchoscopy   
Naso-gastric tube   

Nebulisation   
Non-invasive ventilation, 

including CPAP or BiPAP 
  



Final: for ERC  Influenza in HCWs 28 

                                                                                                                                       

2

 
3.  For each procedure you performed this shift for a patient with influenza or 
influenza-like illness, check the personal protective equipment you used.  Do not 
check the item if you did not use it every time.   
 
 Gown Gloves Surgical 

mask 
Cloth 
mask  

Particulate 
respirator 
(N95 or 
equivalent) 

Face 
shield 

Goggles 

Clean patient 
environment 

       

Deliver food, bedding, 
towels, etc 

       

Transport patient 
 

       

Bath or patient or assist 
with bathing 

       

Take vital signs 
 

       

Physical examination 
 

       

Sit at patient’s bedside 
talking or taking a 
history 

       

Phlebotomy/venesection 
 

       

Suctioning 
 

       

Naso-pharyngeal swab 
 

       

Oro-pharyngeal swab 
 

       

Elective endo-tracheal 
intubation 

       

Cardio-pulmonary 
resuscitation or 
emergency endo-tracheal 
intubation 

       

Bronchoscopy 
 

       

Naso-gastric tube  
 

       

Nebulisation 
 

       

Non-invasive ventilation, 
including CPAP or 
BiPAP 
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4.  Since your last shift have you had any contact with persons ill with influenza-
like illness outside work?   
 
Please circle any that apply: 
 
Home (including a close relative’s home) 
 
Social gathering outside home  Public transport Church                     
 
Restaurant    Sporting Event       School  
 
 
5.  Who were the ill persons you had contact with?   
 
Please circle all that apply: 
 
Spouse or domestic partner Son or daughter   Other family member   
                
Friend  Co-worker   Patient  Stranger in a public place   
 
6.  This shift I was able to clean my hands when I felt that it was needed:  

 
Always Usually  About half the time Seldom  Never 
 

7. This shift sinks with soap and running water were easily accessible to me when 
I was caring for patients: 

 
Always Usually  About half the time Seldom  Never 
 

8. This shift alcohol hand rub was easily accessible to me when I was caring for 
patients: 
 

Always Usually  About half the time Seldom  Never  
 

9.  Since you last filled in a questionnaire, have you had to take time off work 
because you were ill? 
 
Please circle one:  Yes No 
 
10.  Since you last filled in a questionnaire, have you had to take time off work to 
care for a child or family member who was ill? 
 
Please circle one:  Yes No 
 
11.  Since you last filled in a questionnaire, have you been so ill that you would 
have had to take time off if you had been rostered to work? 
 
Please circle one:  Yes No 
 
 


