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recommendations of third parties, such views or recommendations do not 
necessarily reflect the views of Office of the ASCC or indicate its 
commitment to a particular course of action. 

 



Occupational Exposures in Australian Nurses: Methodology Report 

Australian Safety and Compensation Council, March 2008 ii 

Copyright Notice 

© Commonwealth of Australia 2008 

ISBN 978 0 642 32779 6 

This work is copyright. You may download, display, print and reproduce 
this material in unaltered form only (retaining this notice) for your 
personal, non-commercial use or use within your organisation. Apart 
from any use as permitted under the Copyright Act 1968, all other rights 
are reserved. Requests and inquiries concerning reproduction and rights 
should be addressed to Commonwealth Copyright Administration, 
Attorney-General’s Department, Robert Garran Offices, National Circuit, 
Barton ACT 2600 or posted at http://www.ag.gov.au/cca  



Occupational Exposures in Australian Nurses: Methodology Report 

Australian Safety and Compensation Council, March 2008 iii 

Table of Contents 

Occupational Exposures in Australian Nurses: Methodology Report ....... i 

Acknowledgement ......................................................................... i 

Disclaimer .................................................................................... i 

Copyright Notice............................................................................ii 

Table of Contents ......................................................................... iii 

List of Tables ................................................................................ iv 

Glossary ........................................................................................ v 

Executive Summary...................................................................... vi 

Background .................................................................................vi 

Methods..................................................................................... vii 

Findings ..................................................................................... vii 

Chapter 1: Introduction................................................................. 1 

Background ................................................................................. 1 

Project aims ................................................................................ 2 

Coverage and structure of the report............................................... 2 

Chapter 2: Methods ....................................................................... 3 

Summary of the survey method ..................................................... 3 

Recruitment of participants ............................................................ 3 

The survey instrument .................................................................. 5 

Completion of the survey............................................................... 6 

Data cleaning and provision of data ................................................ 6 

Analysis ...................................................................................... 6 

Ethics ......................................................................................... 6 

Chapter 3: Findings Related to the Survey Process........................ 7 

Introduction................................................................................. 7 

Choice of survey method ............................................................... 7 

Computer-aided telephone interviews ........................................... 7 

Paper-based surveys .................................................................. 7 



Occupational Exposures in Australian Nurses: Methodology Report 

Australian Safety and Compensation Council, March 2008 iv 

On-line surveys ......................................................................... 8 

Recruitment of participants ............................................................ 8 

Common approaches to recruitment ............................................. 9 

Development of the survey instrument ...........................................13 

Completion of the survey..............................................................14 

Representativeness, validity and precision ......................................15 

The role of the web site host .........................................................17 

Obtaining ethics clearance ............................................................18 

Chapter 4: Conclusions ................................................................ 19 

References .................................................................................. 20 

Appendix 1: Original NIOSH Survey Instrument.......................... 22 

Appendix 2: Revised Survey Instrument as used in this Survey .. 49 

Appendix 3: The Participant Information Sheet........................... 69 

 

List of Tables 

Table 1 Summary of recruitment by jurisdiction. 4 
Table 2 Age of participants compared to ages of ANF members and 

Australian nursing workforce. 16 

 



Occupational Exposures in Australian Nurses: Methodology Report 

Australian Safety and Compensation Council, March 2008 v 

Glossary 

AMRO  Australian Market Research Organisation 

ANF  Australian Nurses Federation 

ASCC  Australian Safety and Compensation Council 

CATI   Computer Assisted Telephone Interview 

NIOSH National Institute of Occupational Safety and Health 

NOHSC National Occupational Health and Safety Commission 

OHS  Occupational health and safety 



Occupational Exposures in Australian Nurses: Methodology Report 

Australian Safety and Compensation Council, March 2008 vi 

Executive Summary 

Background 

Under the Australian Safety and Compensation Council (ASCC) Business 
Plan, the Office of the ASCC is required to develop strategies for 
occupational disease prevention, refine targets and identify effective 
interventions for agreed priority diseases, including a national approach 
for the surveillance of exposure to hazards. In July 2006, the ASCC’s 
Occupational Health and Safety Working Group requested that the Office 
of the ASCC conduct a series of concept studies that would provide 
examples of the kinds of data that could result from an occupational 
disease hazard exposure surveillance project. The study reported in this 
paper examined several concept issues pertaining to the surveillance 
project, using nurses as a focus. 

Nurses are expected to potentially experience exposure to a wide variety 
of important physical, chemical, biological, psychosocial or other hazards 
in the course of their work and are therefore an important occupational 
group on which to focus in terms of monitoring exposures. 

Recently, the United States National Institute of Occupational Safety and 
Health (NIOSH) has been assessing the feasibility of undertaking further 
exposure surveillance on a broad scale, and has developed and tested a 
set of options and survey instruments – the National Exposure at Work 
Survey. One of these instruments has been developed to target health 
workers. A trial has suggested that the core module and related modules 
could be validly completed both on paper and on-line, but that on-line 
completion gives better completion rates. However, the feasibility of 
obtaining self-report information on-line in Australia has not been 
assessed.  

The aims of this project were to: 

> Examine issues associated with 

> Conducting an industry specific study 

> Conducting a surveillance study on-line and evaluating the 
potential value for money offered by such a method compared to 
other data collection options; 

> Evaluate the benefits (particularly data quality) of using an existing 
industry specific hazard exposure surveillance tool;  

> Identify the type and prevalence of occupational exposures of 
Australian nurses. 

This report covers the methodological aspects of the project. The survey 
results are presented in a companion report. 
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Methods 

Potential participants were all members of the Australian Nursing 
Federation. The survey was conducted completely via the internet. 
Participants were contacted via email, with a covering letter from the 
Australian Nursing Federation and an embedded link to allow direct 
connection to the survey form. The survey was hosted on line by i-Link 
Research Solutions Pty Ltd. 

Findings 

The results of this project suggest an on-line approach is a viable method 
for conducting a survey of occupational exposures. The main strengths of 
this approach are savings in terms of resources required to recruit 
participants, follow up non-responders, collect the data and produce a 
clean data set; flexibility in terms of recruiting more participants; and 
speed with which the data are available for analysis. The main 
disadvantages appear to be exclusion of persons without email and 
internet access (which should be less of an issue depending on the 
exposures being examined and the approaches available for participant 
selection); problems with contacting potential participants due to 
software issues (which should be minimised with the use of more 
straightforward contact and login procedures); and ethics considerations 
in terms of supplying contact details of potential participants to a 
commercial research provider (which should be able to be overcome with 
more lead-in time, depending on the source of the contact details). 
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Chapter 1: Introduction 

Background 

The 73rd meeting of the Workplace Relations Ministers’ Council (WRMC) 
endorsed the Australian Safety and Compensation Council (ASCC) 
Business Plan. Item 14 of the 2006- 2007 Business Plan refers to 
National OHS Strategy National Priority 3: Prevent occupational disease 
more effectively. Under Item 14 the Office of the ASCC is required to 
develop strategies for occupational disease prevention, refine targets and 
identify effective interventions for agreed priority diseases, including a 
national approach for the surveillance of exposure to hazards. 

In July 2006, the ASCC’s Occupational Health and Safety Working Group 
requested that the Office of the ASCC conduct a series of concept studies 
that would provide examples of the kinds of data that could result from 
an occupational disease hazard exposure surveillance project. The study 
reported in this paper examined several concept issues pertaining to the 
surveillance project, using nurses as a focus. 

Nurses are expected to potentially experience exposure to a wide variety 
of important physical, chemical, biological, psychosocial or other hazards 
in the course of their work. Australian studies have considered hazardous 
occupational exposure of nurses, either focusing on nurses or considering 
them along with other occupational groups. These studies have examined 
hazards such as sharps and associated infections 1-6, violence 7-10, and 
psychological stressors 11-13. Nurses are therefore an important 
occupational group on which to focus in terms of monitoring exposures. 

In the United States, the National Institute of Occupational Safety and 
Health (NIOSH) has been conducting exposure surveillance in various 
forms for several decades, with major general workforce surveys 
conducted in the 1970s and early 1980s. Recently, NIOSH has been 
assessing the feasibility of undertaking further exposure surveillance on a 
broad scale, and has developed and tested a set of options and survey 
instruments – the National Exposure at Work Survey 14. One of these 
instruments – The National Exposures at Work Employee Core Module - 
has been developed to target health workers, with links to other related 
modules that cover specific exposures. A trial has suggested that the 
Core module and related modules could be validly completed both on 
paper and on-line, but that on-line completion gives better completion 
rates 15. However, the feasibility of obtaining self-report information on-
line in Australia has not been assessed.  
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Project aims 

The aims of this project were to: 

> Examine issues associated with 

> Conducting an industry specific study; 

> Conducting a surveillance study on-line and the potential value for 
money offered by such a method vis-à-vis other data collection 
options; 

> Evaluate the benefits (particularly data quality) of using an existing 
industry specific hazard exposure surveillance tool; and, as a useful 
by product; 

> Identify the type and prevalence of occupational exposures of 
Australian nurses. 

Coverage and structure of the report 

This report covers the methodological aspects of the project. The survey 
results are presented in a companion report16. Detailed analyses of 
specific areas will be presented in later reports. The current report has 
five chapters. The Introduction provides information on the background 
to the project. Chapter 2 describes the methods used to obtain 
information. Chapter 3 presents findings related to the survey process, 
Chapter 4 presents a summary and conclusion and Chapter 5 provides a 
list of references. Other relevant information is presented in the 
appendices. 
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Chapter 2: Methods 

Summary of the survey method 

The survey was conducted completely via the internet. Participants were 
contacted via email, with a covering letter from the Australian Nursing 
Federation and an embedded link to allow direct connection to the survey 
form. The opening page of the web site asked for the participant to enter 
their email address and then wait for a return email to be sent to them. 
This return email contained a link to the survey that was specific to the 
participant, and allowed the participant to complete the form at more 
than one sitting. This was thought to be important because the survey 
was reasonably long, and it was anticipated that the survey would take 
between 20 and 30 minutes to complete. The survey was hosted on line 
by i-Link Research Solutions Pty Ltd. 

Recruitment of participants 

Participants were members of the Australian Nursing Federation. The 
Federation covers all States and Territories in Australia. Members are 
approximately 55% of Australian registered nurses, with membership 
from all categories and levels of nurses, and coverage of all sectors – 
aged, community, public and private. The majority (60% – 65%) of 
Federation members are public sector employees, which reflects the 
employment distribution for all nurses in Australia. The only known area 
in which Federation members probably have a different distribution to all 
nurses is in terms of gender – 10% to 15% of Federation members are 
male (depending on the jurisdiction), compared with 9% of the general 
nursing workforce. 

The Office of the ASCC requested involvement of approximately 1,000 
subjects in the survey. Since the on-line recruitment approach had not 
been tried in this context previously, it was not clear what participation 
rate could be expected. It was expected that the Federation would have 
email details for at least 10,000 members and, since there were minimal 
costs involved in including extra persons in the survey, it was decided to 
include up to approximately 10,000 persons, with weighting towards the 
larger jurisdictions. Where the jurisdiction had more members than the 
number to which they had been asked to send email invitations, 
members to whom emails were sent were selected randomly from the 
members’ database held by each jurisdiction. This selection process was 
undertaken by the database staff in each jurisdiction. Where the 
jurisdiction had about the same number of members as the number to 
which they had been asked to send email invitations, emails were sent to 
all members. The project officer did not have any knowledge of the name 
or contact details of any of the persons approached by the ANF. 
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Emails with an embedded letter about the study from the Australian 
Nursing Federation were sent to participants. The email also contained a 
copy of the Participant Information Sheet, which provided more detailed 
information about the study and confirmation of ethics clearance. In 
some jurisdictions, a significant proportion of the emails bounced back 
because the addresses were no longer active. In these jurisdictions, the 
database managers were asked to randomly select an equivalent number 
of members from those who had not been selected the first time and to 
send the invitation to them. This happened in some, but not all, 
jurisdictions. This process was only undertaken once. In addition, emails 
could have been blocked by firewall or spam-detection programs, but 
there is no way of knowing to what extent this occurred. Therefore, the 
number of potential participants who actually received an email invitation 
is not known. A summary of the jurisdiction-specific aspects of the survey 
is shown in Table 1. Note that none of the allocated potential participants 
from the ACT, Northern Territory or Western Australia were actually sent 
emails. 

The intention was to begin the survey on Monday 13th February 2007 
and allow persons two weeks to complete it. However, for logistical 
reasons, some jurisdictions were unable to send the emails to 
participants until the week after the intended start date. Therefore, the 
survey was kept open for an extra two weeks. Reminders were to be sent 
to all participants approximately one and a half weeks after the initial 
invitation, but it is not clear what proportion of the participants actually 
received the reminders. The survey closed on Sunday 11th March. 

 

Table 1 Summary of recruitment by jurisdiction. 

Jurisdiction Date 
sent 

Number 
allocated 

Number 
sent 

originally 

Number 
undeliverable 

Final 
number 

sent 

ACT - 200 0 0 0 

NSW 20/2/20
07 

2,500 2,500 ? ? 

NT  - 100 0 0 0 

QLD 13/2/20
07 

2,500 2,467 890 1,577 

SA  14/2/20
07 

1,000 1,000 50 950 

TAS 16/2/20
07 

500 500 ? ? 

VIC 13/2/20
07 

2,500 2,500 ? ? 

WA - 1,000 0 0 0 

Total  10,300 8,967 ? ? 
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The survey instrument 

The survey instrument was based (with permission) on the Employee 
Core Module of the NIOSH National Exposures at Work Survey 14. A copy 
of the original NIOSH survey instrument is shown at Appendix 1; and a 
copy of the revised survey instrument, as used in the current survey, is 
shown at Appendix 2. The NIOSH survey considered some areas that 
were not of direct relevance to Australia or to this project. Therefore, the 
survey was adapted to the Australian context. This was done by 
modifying the list of occupations and work departments (questions 3 and 
6 in the original survey; questions 3 and 5A in the new version of the 
survey instrument), and deleting some questions related to tasks, 
behaviours or other areas not relevant to the Australian context. These 
deleted questions covered some or all of: 

> the length of time working at the facility (question 5 in the original 
version of the survey instrument); 

> medical evaluation (questions 58 to 60); 

> demographics (questions 62, 63, 65 to 69); 

> specific tasks and exposures (questions 70, 71, 75 to 79); and 

> respondent feedback (questions 81 to 84). 

The wording of some of the questions had to be modified for use in a 
general survey, because the original version was designed to be used at 
a particular facility rather than to be sent to individual workers. Changes 
to the wording of some other questions were made to improve the ease 
of reading, and in a few cases several questions were combined into one 
multi-choice question because this seemed more consistent with the 
overall format of the survey instrument. In addition, several questions 
were included in the revised version to cover areas not specifically 
addressed in the NIOSH version of the survey instrument. These were: 

> the size and geographical location of the main facility (questions 20 to 
22 in the new version of the survey instrument); 

> detailed questions on sharps injuries (questions 39 to 45); 

> stress and fatigue (questions 58 to 60B); 

> occupational conditions in patients (questions 68 and 69); and 

> work-related disorders in the participant, including compensation and 
return to work plans (questions 70 to 84). 

The draft version of the revised survey instrument was developed in a 
Word document. This was sent to the hosting company, which adapted it 
for use in an on-line environment. This adaptation included limiting the 
allowed responses to specific questions to ensure clearly invalid 
responses could not be made. The survey instrument was designed so 
that participants would not be asked questions that were not relevant to 
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them (e.g. questions that would be relevant only if a particular answer 
had been given to a previous question). The survey was then checked for 
errors of content or formatting, misleading or ambiguous questions, and 
incorrect flow from one question to the next, and trialled by persons from 
the Australian Nursing Federation and the Office of the ASCC. On the 
basis of this checking and the trial, changes were made by the hosting 
company and checked by the project leader, resulting in the version that 
was used in the survey. 

Completion of the survey 

Participants completed the survey on-line. This was managed by the 
hosting company, which provided weekly updates on completion 
numbers. 

Data cleaning and provision of data 

The hosting company cleaned the data (although minimal cleaning was 
required because the controls for each question were designed to exclude 
invalid data). The raw data set was supplied to the project leader as a 
comma-delimited file and as a Statistical Package for the Social Sciences 
(SPSS) file. 

Analysis 

The provided SPPS file was transformed into a Statistical Analysis System 
(SAS) file, and the analysis performed in SAS using SAS version 9.117. 

Ethics 

The project received formal ethics clearance from the Human Ethics 
Research Committee of the University of Sydney (note that the 
Committee, like all such committees, charged for this consideration). As 
mentioned, the email sent to prospective participants contained a copy of 
the Participant Information Sheet. This sheet was also available from the 
web site containing the survey. A copy of the Participant Information 
Sheet is shown in Appendix 3. 
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Chapter 3: Findings Related to the Survey Process 

Introduction 

This section describes aspects of the study related to the recruitment of 
subjects, development of the survey instrument, completion of the 
survey and related matters. The results of the data analysis are 
presented in the companion report to this report16. 

Choice of survey method 

One of the key issues identified in initial project scoping studies 
commissioned by the Office, and by stakeholders, was the financial 
sustainability of any national hazard exposure surveillance program. The 
main factors affecting the sustainability are the type of survey and the 
approach to recruitment, and these two factors are clearly inter-related. 
One of the concepts to be examined, therefore, was lower cost research 
methodologies, and one such method is on-line research. 

There are three common ways to gather data in a population survey: 

> computer-aided telephone interview (CATI) survey; 

> mail or paper-based survey; 

> on-line survey. 

Computer-aided telephone interviews 

Computer-aided telephone interviewing has been used as a means of 
collecting data on work exposures elsewhere in the world. This has 
probably been more commonly done as part of studies of particular 
exposure-diseases relationships rather than as part of exposure 
surveillance 18, 19, but there has been some work done on using this 
approach to collect information as part of an occupational exposure 
surveillance approach (e.g. in New Zealand 20, Denmark 21 and Canada 
22). Information on exposures in the general population has also been 
collected using this method 23. These are a well established methodology 
but are resource intensive because an interviewer is required for each 
participant. The interviewer can directly enter data into a database, 
thereby avoiding the need for later data entry. 

Paper-based surveys 

Paper-based surveys have been used previously by NIOSH in their 
exposure surveillance studies. They may or may not involve an 
interviewer. In addition to the cost of the interviewers, paper-based 
surveys require the data to be entered at a later time, which means 
considerable resources are needed. Also, there is probably a greater 
chance, compared to the other survey methods, of data errors occurring. 
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On-line surveys 

On-line surveys have not been used (at least on a significant scale) in 
exposure surveillance studies. However, on-line surveys have some 
major advantages over other survey techniques. Firstly, once the survey 
instrument is developed, there are minimal costs in obtaining the data 
from each participant because interviewers are not needed, providing a 
large saving in terms of personnel time. This means that the cost of 
collecting the data should be lower, and the marginal cost of collecting 
information from more participants is minimal. Secondly, the survey can 
be completed at the convenience and pace of the participant, probably 
increasing participation and improving the validity of the data that are 
collected. 

The on-line approach also has several disadvantages. Firstly, only people 
with an email address can be included, which probably excludes a higher 
proportion of older persons, recent migrants and poorer persons. These 
persons are more likely to work in jobs with worse exposures and be 
employed by businesses with less capacity to make improvements in 
OHS, and presumably these are just the sort of jobs and businesses that 
many surveys would seek to target. Quota sampling is likely to be able to 
overcome this to some extent, but not completely. Secondly, there is 
potentially a lack of control of who is completing the survey (e.g. the 
same person could enter data more than once, or someone not targeted 
by the project could obtain the web address and enter data). There are 
various techniques that can be used to minimise this problem and it is 
not likely to be a major issue in any case. Thirdly, the use of spam filters 
and different operating systems (as discussed later) can interfere with 
attempts to contact potential participants, or for potential participants to 
complete the survey on line. Again, there are approaches that can be 
adopted to decrease the potential of this problem. 

On balance, there is a lot to recommend the use of an on-line approach 
in certain circumstances. These include in particular where the working 
group being targeted is likely to have a high proportion of members with 
email capability; and where a list of names of potential participants can 
be made available to the group hosting the web site. 

Recruitment of participants 

The goal of the concept stage of the surveillance project was to provide 
the Working Group with examples of data that could be derived from 
specific study designs.  At the National Surveillance Workshop held in 
Sydney (June, 2006), the National Institute of Occupational Safety and 
Health (NIOSH) in the United States offered Australia use of its health 
and community sector survey. NIOSH had spent $US 1.5 million 
developing and validating the survey. The purpose of this concept study 
was then to examine the feasibility of using an industry (health and 
community sector)-specific survey and to consider the kinds of data that 
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could result from such a study. The target workforce was therefore health 
and community service workers.  

Initially, a series of hospitals was considered as potential sites for the 
study. However the experience of researchers at the NIOSH was that 
researching this field through hospitals was fraught with difficulty, 
particularly if a national estimate of exposures was required. The 
required sampling frame need for such a study (e.g. randomly selected 
workers stratified by profession/occupation, age, sex, state, region, type 
of facility, facility size and so on) was sufficiently complex to exhaust the 
available budget for the concept stage of the project. Given that no 
decision had been taken at this time to adopt an industry focus, the use 
of resources in this fashion could not be justified. Second, the NIOSH 
project, being multi-institutional, confronted such significant problems 
with multiple ethics applications as to prevent the project from going 
forward in a timely fashion.  

As an alternative to a site-based methodology, the Office turned to a 
worker-centred methodology. At the same time, the Australian Nursing 
Federation approached the Office concerned about workplace exposures 
for nurses. A health and community sector exposure survey centred on 
nurses provided a useful vehicle for the Office to examine exposures from 
an industry perspective, using nurses as workers representative of the 
industry. 

Common approaches to recruitment 

Recruitment via random digit dialling 

To gather data on a representative sample of respondents, random digit 
dialling of respondents from telephone listings are commonly used to find 
appropriate respondents. Telephone numbers are randomly called and 
respondents are generally screened for suitability to participate in the 
study. Depending on the demographics of a research group, certain 
groups of respondents can be difficult to locate in the community. Within 
a normal population study, it is routine for a data collection company to 
make 20-30 telephone calls to secure a suitable person who is prepared 
to complete the telephone interview. Recruitment costs per respondent 
might also be expected to be of the order of $20 or $30 per secured 
interview. 

Recruitment via respondent lists 

An alternative method for accessing respondents is to use existing 
respondent lists. Lists commonly exist when researching people who are 
members of a specific organisation or workplace. Commonly such 
potential respondents have agreed to participate in research activities or 
the organisation secures such agreement prior to the research project 
being initiated. The benefits of such lists are that they offer a very low 
cost method for identifying and approaching the respondent group. 
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Coupled with pre-existing support from sponsoring bodies, response rates 
to studies can be very high. Respondents can be approached by 
telephone, or physical or electronic mail. 

Lists are resource intensive to maintain. A proportion of members will 
regularly change physical or electronic addresses and/or telephone 
numbers. Constant resources are required to keep such lists up to date 
and they quickly become out of date. Even having access to accurate lists 
of ready respondents does not guarantee high survey response rates. 
Background data provided by the field supplier for this study indicated 
that even with highly resourced lists, good response rates at best are in 
the order of 25%. 

Use of trusted persons or organisations 

One commonly used method for enhancing response rates is to seek the 
endorsement of trusted persons or organisations. The thought behind this 
strategy is that organisational members are more likely to respond to a 
study if they trust the person running or endorsing the study. The trust 
factor is thought to resolve issues of suspicion and support the legitimacy 
of the proposed research. Trusted persons’ models particularly have been 
developed as recruitment strategies for clinical research where 
respondents have been seen to be resistant to efforts to assist them 24. 
They are also commonly used for projects concerned with vulnerable 
groups such as New Zealand Maoris. In this study, the ANF served as a 
trusted person. It was theorised that the Federation would have influence 
with nurses and be able to encourage them to participate in the study. 
Further they had access to lists of members and their email addresses 
that had reasonable accuracy. The ANF issued invites to members to 
participate to this study and to log on to a website for this purpose. This 
was seen to be an important strategy to support the project. However, in 
itself it is not enough to secure a very high level of support. In a better 
resourced, sector-based study, not subject to the present timelines, the 
ANF would have undertaken more promotional work such as newsletter 
stories and the like, to build awareness and support for the study. 
Nonetheless, compared to a CATI method, access to ANF lists greatly 
reduced the recruitment costs for this concept study.  

Identification of potential participants 

Australian Nursing Federation members were chosen as the target 
population for this survey because the ANF comprises a representative 
majority of the Australian nursing workforce and it was perceived that 
having union support for the survey would maximise the participation of 
subjects. Contact with the potential participants was via a letter from one 
of the Federation executives. Although there was no independent 
assessment of the correctness of this perception, this approach seems 
sensible and does not appear to have any major disadvantages as long 
as the Federation members are representative of most Australian nurses, 
which appears to be the case. For workforces with low union 
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membership, this probably would not be the most appropriate manner of 
subject selection and other approaches, such as approaching workers via 
workplaces identified using industry membership, might be better. 
However, this would create some organizational and ethics difficulties in 
terms of obtaining email details. This issue is likely to be an increasing 
problem in Australia (and elsewhere) because of the decrease in 
employee membership of worker representative bodies, increasing self-
employment, and reasonably low membership of industry bodies by 
companies in many industries. 

Using email as the form of contact 

Given the availability of a trusted person to assist with recruiting and 
access to email addresses, email recruiting of nurses provided a 
straightforward way to enter the field. In addition, since on-line recruiting 
was being used, it followed that an on-line survey could be used. 
Potential participants were identified via the membership list in each 
Federation branch. These lists were believed to be complete and up to 
date. The project had initially been envisaged to involve a mail-out to 
Federation members, with a link included in the letter that the 
respondents could use to go to the survey on the web. However, advice 
from the company hosting the site was that there would be a lot of value 
in making the initial contact via email. This would allow the link to be in 
electronic form, allowing persons to connect to the survey simply by 
clicking on the link. This avoided problems with people making errors 
typing in the web address, which appears to be a big factor in persons 
not completing surveys. In addition, this potentially allows each person to 
have their own (but de-identified) link, so a reminder would not have to 
go to people who had previously completed the survey. The email 
approach also avoided printing and posting costs associated with two 
mail-outs (as follow-up was planned), which could be expected to be of 
the order of between $10,000 and $20,000 for 10,000 persons. A third 
advantage was timeliness - contact was able to be made more quickly 
because of the immediacy of email traffic compared to the slower postal 
system. It was hoped using an email approach would facilitate persons 
connecting to the web site, thereby encouraging them to complete the 
survey. The main perceived disadvantage of the email approach was that 
persons without an email address, or persons whose email address was 
not up to date, had to be excluded.  

The preferred approach of the hosting company was that the emails be 
sent by them, as this would allow each potential participant to be 
assigned a unique link to the survey. However, this would have required 
Federation members’ contact details to have been provided to the 
company. This raised ethics difficulties and it was decided at an early 
stage that this approach would not be used. An alternative would have 
been for the hosting company to generate 10,000 individual links and for 
these to be embedded separately in the emails being sent out. However, 
this would have required considerably more co-ordination with, and 
involvement from, the Federation database managers than had been 
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anticipated, and opened up considerable possibilities for error. Therefore, 
the alternative initially used was for the same link to be embedded in all 
the emails. All participants used this link to access the survey site. 
Subsequent to this decision, concerns were raised that the survey may 
take too long (an anticipated 20 to 30 minutes) for some people to 
complete at a single sitting. Participants would not be able to return to 
complete the survey unless they had a unique identifier or link to allow 
this. Therefore, the final approach that was adopted was a two-stage 
process. The same link was sent to all potential participants. This allowed 
the participant to go to the opening page of the web site, where they 
were asked to enter their email address. In response, a unique link was 
automatically sent to the participant’s nominated email address without 
any personal details being known to the company or the project officer. 
The participant used the new link to reconnect to the site and could do 
this multiple times, allowing the questionnaire to be completed at more 
than one sitting. 

This approach had the potential disadvantage that participants would 
have to wait for the unique link to be sent to them, and if there was a 
problem with that process, or it took a considerable time, the potential 
participant might lose interest and not complete the survey. Additionally, 
it meant that the participant had to supply personal details (in this case 
their email address) to a commercial third party. Despite the 
reassurances that all email records would be destroyed as soon as the 
data collection phase of the study was completed, potential participants 
may have baulked at providing such personal information. The link was 
sent within 30 minutes, and feedback from participants (based on those 
who contacted the project officers when they had difficulty accessing the 
site) suggested that the process work reasonably. Nearly 30% of persons 
who visited the main page (presumably with the intention of completing 
the survey) did not even start the survey, but the reasons for this are not 
known. 

Involvement of potential participants 

The true number of participants who were originally sent invitations to 
complete the survey is not certain, and the number who received the 
invitations is less clear, as a considerable proportion of email invitations 
bounced back because the email address was no longer current, the 
mailbox was full, or for other similar reasons. The extent to which this 
occurred appeared to vary between jurisdictions. For example, as 
mentioned earlier, of the first 2,467 emails sent out in Queensland, 890 
were undeliverable (36%), whereas in South Australia 50 of the 1,000 
emails were undeliverable. When considering the importance of this 
information, it should be kept in mind, as mentioned earlier, that a 
message could be deliverable but not actually received, because the 
message was blocked by a firewall or spam-detection program. 
Therefore, the total number of potential participants who received 
invitations is not known. 
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Development of the survey instrument 

The survey instrument was heavily based on a questionnaire developed 
by NIOSH for use in the National Exposure at Work Survey 14. It was 
well-suited for use in Australia and for use in an on-line environment. 
Some changes were required to adapt the questionnaire for use in 
Australia, to delete aspects that were not relevant to or appropriate for 
the current survey, to modify questions to improve their utility, to cover 
areas in more breadth or depth, and to cover new areas. 

The use of a questionnaire that had already been developed and tested 
was of great benefit in this project. Considerable time and effort were 
saved because questions didn’t have to be tested and validated. Using 
validated questions maximised the probability that the collected data 
would be reliable and valid. In addition, using an existing questionnaire 
meant there was likely to be greater potential for comparison to similar 
data collected at other times and in other populations. Finally, the fact 
that, where possible, the original questionnaire used well-known, 
validated questions for specific areas also made it more likely to be 
directly useable in the Australian context. Future projects would benefit 
from a similar approach of adapting other questionnaires if there are 
appropriate instruments available. 

Questions were added to the original questionnaire to cover areas that 
were not covered in depth, or not covered at all, in the original version. 
These areas included sharps injuries, bodily fatigue and discomfort, 
knowledge of the connection between work-related exposures and the 
development of various disorders, workers’ compensation and return to 
work programs. The addition of these questions meant the questionnaire 
was longer than it would otherwise have been. This was balanced by the 
deletion of some of the original questions. The final questionnaire had 88 
questions, some of which had multiple parts. 

The rationale for using a fairly long questionnaire was that the time and 
resources required to conduct the survey would not often be available, so 
as much useful information as possible should be sought from the single 
questionnaire that was used. This needed to be balanced against the 
likelihood that completion and accuracy are likely to diminish as the 
length of the survey increases. It was expected that the survey would 
take approximately 20 to 30 minutes to complete, which was considered 
a reasonable completion time in terms of a compromise between these 
various factors. 

The information letter to potential participants stated that it was 
expected the questionnaire would take 20 to 30 minutes to complete. It 
is not clear to what extent this may have discouraged persons to attempt 
the questionnaire. The mechanics of completion of the questionnaire 
were simple. The layout was good and the flow from question to question 
logical. Three quarters of the participants completed the survey in less 
than 30 minutes and a third completed it in less than 20 minutes, 
suggesting the information in the email was correct and that the 
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questionnaire length was not excessive. Persons who started the survey 
but did not complete it represented 15% of those who attempted the 
questionnaire.  

The balance between the level of detail gained from the investment of 
time and resources and the maximisation of participation, should be at 
the forefront of decisions made regarding questionnaire length. Twenty to 
thirty minutes seems an appropriate length of time to aim for. 

Completion of the survey 

A key limitation of on-line recruitment which relies on ad hoc mailing lists 
(as distinct to well maintained on-line research panels) is a potentially 
low response rate. Within the market research industry, response rates of 
4% are considered good (C Rowen, personal communication). This 
means that in order to secure a reasonable sample size, a much larger 
number of invitations need to be issued. By comparison with the 
challenge of CATI recruiting discussed above, online recruitment offers a 
cost-effective alternative for securing survey respondents. In addition, in 
population studies seeking a respondent pool of 1,000 or more 
respondents, the upfront costs of CATI can be considerable, particularly 
when the costs of a 20-30 minute interview are in addition to recruitment 
costs. In comparison, data collection costs associated with on-line data 
collection are quite low. 

There were a number of factors that would have worked to decrease the 
response rate in this particular survey. These included: 

> lists of email addresses held by the Federation and used by them to 
contact potential respondents had inaccuracies, which meant that 
some of the invitees would not have received the invitation to 
participate. 

> firewall or spam-detection programs may have excluded the invitation 
to participate for some potential participants. 

> recipients had various problems logging on to the survey. In some 
cases the person misunderstanding what they needed to do, and in 
some the email sent in response to their initial login to the site did not 
arrive. This may have resulted from software issues such as the 
messages being blocked by a firewall or spam-detection program, or 
older versions of operating systems being in place. 

The persons who didn’t receive the initial invitation or the follow-up email 
from i-Link did not have the opportunity to participate in the survey and 
so should not be included in the total number of potential participants. 
However, the number affected by one or more of these problems is not 
known. 

The completion rate of the questionnaire was actually better than is 
commonly experienced with surveys of ad-hoc mailing lists. The actual 
response rate is uncertain for the reasons discussed earlier. Regardless of 
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the number who received invitations, the key factor in terms of the 
usefulness of the data they provide is the extent to which the 
respondents represent all the population from which they are drawn – in 
this case, the members of the Federation (and, more broadly, the 
population of nurses in Australia).  

The available information suggests that the survey participants did have 
similar characteristics, in terms of age and sex, to ANF members and to 
the broader Australian nursing community. Thus the information obtained 
should reasonably reflect the exposure experience and opinions of the 
majority of Australian nurses. This is considered in more detail in the 
companion report16. 

Participation problems in this survey could be partially avoided through a 
different approach to logging into the survey, allowing the respondent to 
complete the survey when they first connected to the on-line site. This 
approach was not used in this survey primarily because the company 
hosting the survey (i-Link) did not have access to the list of email 
addresses from the Federation and so could not send out individual email 
links embedded in the first contact letter. The list was not made available 
by the Federation for privacy reasons, but with a longer lead-in to a 
future study it may be possible to overcome privacy concerns of the 
persons who own the list. This is particularly the case if future surveys 
are done as a member of the Australian Market Research Organisation 
(AMRO). As a member of this body, the survey group would be party to 
AMRO’s agreement with the Privacy Commissioner which would permit 
the field supplier direct access to and use of email addresses for the sole 
purposes of the study (provided the owner of the list agreed to supply 
this information).  

Note that the direct approach of using supplied email addresses would 
still have problems by not being able to make initial contact with some 
potential respondents. An alternate approach would be for a commercial 
survey organisation to contact people until the required number were 
achieved, using contact information from other sources. This might result 
in higher participation numbers if the persons had previously indicated 
that they were agreeable to being involved in surveys. However, it would 
require greater effort to ensure and confirm that the included sample 
were representative of the population of interest. 

Representativeness, validity and precision 

The representativeness of the sample, the validity of the data and the 
precision of the resulting estimates are key issues in any survey.  

Representativeness covers the extent to which the people who 
participated in the survey are similar to the whole population from which 
they come. If they are similar, then their answers can be presumed to be 
similar to those that would have been provided if everyone in the 
population took part. If that is the case, conclusions made on the basis of 
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the information supplied by the participants should be applicable to the 
whole population (in this case, all nurses in the ANF and, more broadly, 
all nurses in Australia). From the information available, it appears that 
those who took part in this study should be reasonably representative of 
all ANF members, and also representative of the whole Australian nursing 
workforce. The sex distribution of participants (86% female) was similar 
to that of all ANF members (92%) and to the Australian workforce 
(91%), with a slightly lower percentage of females in the participants. 
The age distribution was very similar (Table 2). A more detailed 
consideration of this issue is presented in the companion report16. 

 

Table 2 Age of participants compared to ages of ANF members 
and Australian nursing workforce. 

Age ASCC 
survey 

ANF 
membershi

p 

Australian 
workforce 

15 – 24 5.6 6.1 4.2 

25 – 34 17.3 18.2 18.4 

35 – 44 27.8 25.5 28.8 

45 – 54 35.3 32.7 33.0 

55 + 14.1 17.6 15.5 

Total 100.0 100.0 100.0 

 

Validity covers the extent to which the obtained data accurately reflect 
the concept that the data describe. This can be assessed by checking 
internal consistency and logic (the extent to which data items that 
logically should agree, or should predict the value of another variable, 
actually do so), and externally (by confirming through checking that the 
data obtained through the survey agree with data independently 
collected on the same concept). For this survey, internal validity was 
checked for certain data items, and this analysis suggested the data were 
valid. This is described in the companion report16. It was not possible to 
assess external validity for this study. 

Precision covers the extent to which the data are uncertain. If random 
samples of people are taken from the same population, one might expect 
that they would give the same answers to the same questions. Selected 
people might have slightly different characteristics, or the way the 
question is perceived might change slightly, or various factors might 
affect the mood of the person on the day, and so on. The more similar 
the answers between samples, the more precise the information is. 
Precision is increased by sampling more people; i.e. bigger numbers of 
people provide more precise data. Above a certain number, the gain in 
precision becomes minimal. For most common occurrences, the precision 
obtained from using about 1,000 people is of the order of 4% (C Rowen, 
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personal communication), so there is little to be gained by using more 
participants unless relatively rare factors are to be examined, or the 
analysis needs to take into account quite a number of variables in the 
same analysis. 

As mentioned in the previous section, the information that is available 
suggests that the respondents are reasonably representative of the 
population of nurses in the Federation and, probably, in Australia. A 
sample of 900 to 1,000 should provide the required precision for most 
areas being assessed in a survey, so the information collected in this 
study should have appropriate precision. Investment in recruiting a 
greater number of people therefore is unlikely to contribute substantially 
to the usefulness of the information collected. 

The role of the web site host 

The online methodology required self-completion of an electronic 
questionnaire, necessitating hiring a host organisation. There are various 
companies that provide this service. The company used in this study was 
chosen on the basis of previous field experience and price. 

The revised questionnaire was provided as a Word document to the host 
company for conversion into web format. This conversion appeared to be 
accomplished through a combination of direct conversion from Word and 
re-typing of some questions. This re-typing introduced a number of minor 
but unexpected formatting, content and spelling errors that were 
identified during the checking process. Identification, recording and 
explanation to the company of the errors and the required corrections 
required much more time than was anticipated. Project officers 
conducting similar studies in the future should ensure that the converted 
documents are rigorously checked. 

Other problems identified in the checking stages included problems in the 
supplied version (such as ambiguous or misleading wording; relevant 
areas not covered by the included questions) and problems in the web-
based version (such as not skipping questions or parts of questions 
appropriately, skipping questions inappropriately, and change in format). 
These problems were subsequently corrected. 

As mentioned, minimal cleaning of the raw data set was required because 
the controls for each question were designed to exclude invalid data. The 
raw data set supplied to the project leader was basically free from 
missing data or transcription errors, and so was ready for analysis with 
less effort than anticipated at the beginning of the study. No basic coding 
was required because this was done automatically at the time of 
completion of the questionnaire by respondents. This is a major 
advantage of using an electronic questionnaire, provided enough effort 
has been invested in developing appropriate questions and applying 
appropriate and comprehensive coding masks to prevent missing data 
and the entry of obviously invalid data (e.g. requiring numeric data entry 



Occupational Exposures in Australian Nurses: Methodology Report 

 

 

Australian Safety and Compensation Council, March 2008 18 

for a certain question). Another advantage is that costs are not 
dependent on the number of participants, so a larger number of persons 
can be included without significantly increasing the project costs. 

The use of a survey instrument that can be completed electronically 
should be strongly encouraged in future projects. Completion would not 
necessarily need to be done via the Internet (for example a portable data 
entry device such as a hand-held computer could be used), although use 
of the Internet does allow completion to be done away from the 
workplace and so without the possibility of the employer being aware of 
the employee’s responses. 

Obtaining ethics clearance 

There was some uncertainty as to whether the project required formal 
ethics clearance from a human research ethics committee. The company 
which owned the site on which the survey was hosted followed the 
relevant industry ethics guidelines and would have been happy to 
conduct the survey without additional formal ethics clearance. No 
identifying information was to be collected as part of the study. The only 
persons to make direct contact with potential participants were the 
holders of the contact information.  

Based on the National Health and Medical Research Council’s guidelines 
on epidemiological research 25, the methodology used in the study 
required formal ethics clearance. This clearance was obtained from the 
University of Sydney Human Research Ethics Committee. For future 
projects, it should be noted that any recognised ethics committee can be 
used, but most charge for this service and the charge may be 
substantial. 
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Chapter 4: Conclusions 

Exposure surveillance is a focus of the programs of the Office of the 
ASCC. The project reported here was designed to support this work by 
trialling a web-based questionnaire to collect information on occupational 
exposures in nurses, who are expected to potentially experience 
exposure to a wide variety of important physical, chemical, biological, 
psychosocial or other hazards in the course of their work. The project had 
two main aims - to test in Australia the on-line use of an adaptation of 
the NIOSH Employee Core Module used as part of the National Hazard 
Exposure and Worker Surveillance study. 

The results of this project suggest an on-line approach is a viable method 
for conducting a survey of occupational exposures. The main strengths of 
this approach are savings in terms of resources required to recruit 
participants, follow up non-responders, collect the data and produce a 
clean data set; flexibility in terms of recruiting more participants; and 
speed with which the data are available for analysis. The main 
disadvantages appear to be exclusion of persons without email and 
internet access; problems with contacting potential participants due to 
software issues, which should be minimised with the use of more 
straightforward contact and login procedures; and ethics considerations 
in terms of supplying contact details of potential participants to a 
commercial research provider, which should be able to be overcome with 
more lead-in time, depending on the source of the contact details. 
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Appendix 1: Original NIOSH Survey Instrument 
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Appendix 2: Revised Survey Instrument as used in 
this Survey 
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Appendix 3: The Participant Information Sheet 

RESEARCH STUDY INTO OCCUPATIONAL EXPOSURES OF 
AUSTRALIAN NURSES 

 

PARTICIPANT INFORMATION STATEMENT 

 

You are invited to take part in a research study into occupational exposures of 
Australian nurses. The study is designed to identify the key hazards to which 
Australian nurses are exposed as a result of their work and to estimate the 
proportion of nurses who are exposed to them. This information can be used in 
the planning of longer term exposure surveillance; education of potentially 
exposed workers; and appropriate targeting of activities to prevent or minimise 
exposure. 

The study is being conducted by Dr Tim Driscoll (a researcher at ELMATOM Pty 
Ltd), Dr Anthony Hogan (of the Office of the Australian Safety and Compensation 
Council) and Ms Ged Kearney (Assistant Federal Secretary, Australian Nursing 
Federation). 

If you agree to participate in this study, you will be asked to fill out a web-based 
questionnaire about various job-related exposures that you may have. You can 
connect to the questionnaire simply by clicking on the email address included in 
the attached email from the Australian Nursing Federation. The information you 
supply will not be able to be connected to you and you will not be required to 
provide any personal details apart from age and gender. The data collection 
aspect of the survey is being conducted on the behalf of the researchers by i-
Link Research Solutions Pty Ltd, which is experienced in on-line surveys. I-link 
will then provide the raw data set to the project team for analysis. No 
information that could allow you to be identified or traced is collected by i-Link. 

A report of the study will be produced and will be made available to all 
participants via the Nursing Federation. 

While it is hoped that this research study is of benefit to all nurses, it may not be 
of direct benefit to you. 

Participation in this study is entirely voluntary: you are not obliged to participate 
and - if you do participate - you can withdraw at any time simply by not 
completing the questionnaire. 
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If you would like to know more at any stage, please contact Tim Driscoll, project 
leader (ph: 02-98030301; email elmatom@optushome.com.au). This 
information sheet is for you to keep. 

 

Any person with concerns or complaints about the conduct of a research 
study can contact the Senior Ethics Officer, Ethics Administration, 
University of Sydney on (02) 9351 4811 (Telephone); (02) 9351 6706 
(Facsimile) or gbriody@mail.usyd.edu.au (Email). 

 

 


