
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) The novel application of a Discrete Choice Experiment to identify 
preferences for a national healthcare associated infection 
surveillance program: A cross sectional study 
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VERSION 1 - REVIEW 

REVIEWER Susan Coffin 
Children's Hospital of Philadelphia  
UPENN School of Medicine  
Philadelphia, PA  
USA 

REVIEW RETURNED 08-Feb-2016 

 

GENERAL COMMENTS This manuscript presents the development and results of a discrete 
choice experimental survey about priorities surrounding surveillance 
for healthcare-associated infections (HAI). Using a literature review 
and key informant interviews the authors defined 5 key attributes of 
HAI surveillance programs and then presented variations of these 
options to key stakeholders.  
 
Several revisions could strengthen this report:  
 
1) The authors provide little information on the semi-structured 
interviews they conducted. What were the goals of these interviews? 
How were questions constructed and respondents selected? How 
were results analyzed and incorporated into the findings of the 
literature review?  
 
2) The opening of the methods section seems overly didactic. Some 
of this information could be incorporated into the introduction and 
discussion.  
 
3) A minor point - the word "data" is plural. This needs correction 
throughout the manuscript.  

 

REVIEWER Domino Determann, MD, MSc, PhD student 
Erasmus MC University Medical Center Rotterdam / National 
Institute for Public Health and the Environment (RIVM). The 
Netherlands 

REVIEW RETURNED 08-Mar-2016 

 

GENERAL COMMENTS The authors performed a discrete choice experiment (DCE) to 
identify preferences for a mandatory national healthcare associated 
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infection (HAI) surveillance program in Australia. Data was collected 
among key stakeholders and analysed using a mixed logit model. 
The topic of the paper is very relevant, especially since (apparently) 
a national HAI program is currently lacking, and results of this study 
might guide the design of such a national program. In general, the 
quality of the paper is sufficient. My feedback mainly concerns the 
formulation of the research question and the description and (lack 
of) interpretation of DCE results. 
 
The authors performed a discrete choice experiment (DCE) to 
identify preferences for a mandatory national healthcare associated 
infection (HAI) surveillance program in Australia. Data was collected 
among key stakeholders and analysed using a mixed logit model. 
The topic of the paper is very relevant, especially since (apparently) 
a national HAI program is currently lacking, and results of this study 
might guide the design of such a national program. In general, the 
quality of the paper is sufficient. My feedback mainly concerns the 
formulation of the research question and the description and (lack 
of) interpretation of DCE results.  
 
 
Major comments 
 

- According to the abstract, the objective of the study is to 
identify key stakeholder preferences and priorities when 
considering a national healthcare associated infection (HAI) 
surveillance program.  This objective differs from the 
objective of the introduction: … provide crucial data on the 
likelihood of uptake, and valuable information about the 
meaningfulness and utility of HAI surveillance options 
(actually, the objective is written twice in the introduction, 
also on p5 line 32-36). If the objective was as described in 
the introduction, I would expect uptake calculations in the 
results section. In addition, one of the main conclusions 
drawn from the study seems to be that the application of a 
DCE is feasible and meaningful in the given context. 
However, this was not specified as a research objective, and 
not elaborated on in the methods and results section (how 
do the authors determine that the DCE was practical, 
meaningful and feasible?). Thus, what was exactly the 
purpose of the study? 

 

- Figure 2 shows the process of attribute selection, and Table 
2 shows the final selection of attributes and their levels. 
Although I value that the authors give insights in the process 
of attribute selection, Figure 2 cannot be interpreted in its 
current form. E.g. Comparisons between what? Automation 
of what? Etc. In addition, please explain in the method 
section how attribute levels were selected. And, is the first 
attribute level of competency dependent on the attribute 
participation requirements, or am I interpreting this wrong? 

 
- It can be debated whether it is appropriate to report only 

results of those respondents without a ‘mismatch’ in the 
duplicate choice question. See e.g. Lancsar & Louviere 
2006 (Deleting ‘irrational’ responses from discrete choice 
experiments: a case of investigating or imposing 
preferences), Ryan et al. 2009 (Rationalising the ‘irrational’: 
a think aloud study of discrete choice experiment 
responses), and Miguel et al. 2005 (‘Irrational’ stated 
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preferences: a quantitative and qualitative investigation). 
Results presented on the full data set could be presented in 
an appendix. In addition, if one of the aims of the study was 
indeed to test whether a DCE is feasible, the fact that 
22/122 respondents seemed  not to ‘have fully understood 
the DCE’, should be elaborated on in the discussion.  
 

- It is mentioned in the results section that all attributes 
impacted preferences for a HAI surveillance program. The 
authors do not elaborate on the standard deviations 
(implying preference heterogeneity), the relative importance 
of attributes (only the order of attribute levels). In addition, 
as the objective of the study was ‘to provide crucial data on 
the likelihood of uptake’, I would expect uptake calculations 
in the results section. The findings are described in a 
qualitative way, while one of the main advantages of a DCE 
is the insights in the strength of preferences. Please add, 
also in the abstract. 

 

- I am missing interpretation of results. E.g. what are 
implications of the finding that respondents prefer annual 
training over every two years, etc. I am also missing 
comparison of results with available literature.  

 
 
Other comments 
 
Abstract 
 

- P3, line 45: given that by means of DCE preferences can be 
quantified, report key findings differently.  

- Strength: ‘This study is the first reported use of a DCE in the 
area of healthcare infection prevention and control’ – 
shouldn’t that be surveillance of HAI? In addition, I do not 
agree with the authors that ‘DCEs could be applied to other 
areas of infection control’ is a strength of the current study.  

 
 
Introduction 
 

- P5, line 5: it might be of help for readers not so familiar with 
the concept of HAI to give some examples. 

- P5, line 16, 30, 37. P6, line 30: key stakeholder groups are 
mentioned several times in the introduction. Please 
elaborate a bit more on the stakeholders of interest.  

- Line 32/41: introduce abbreviation when first mentioned 
(also holds for terms in abstract) 

 
 
Methods  
 

- Figure 1 does not add any new information to the text. Can 
be deleted. 

- Make consequent use of terminology (throughout whole 
manuscript): scenarios vs. profiles vs. hypothetical choice 
questions vs. alternative.   

- Was the minimum required sample size calculated?  
- Please report whether the data is effects or dummy coded? 

 
Results 
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- Add a Table with in which respondents characteristics are 
presented, in addition to the text.  

- P13, line 45: ‘A total’, not ‘At total’ 
- Given that the authors wrote in the introduction that there 

are competing interests of multiple stakeholders, it seems to 
be of interest to perform subgroup analysis. E.g. I can 
imagine that hospital personal have different preferences 
compared to respondents from national representative 
committees. Would it be possible to do subgroup analysis?  

 
 
Discussion 
 

- Maybe I am missing the point, but both in the method 
section, and in the limitation section of the discussion, the 
status quo (or ‘existing infection prevention program’) is 
mentioned. Do the authors mean the current local HAI 
surveillance program that respondents are used to? If there 
is a status quo, why is it not included as a third alternative in 
each choice set?  

 
 
References 
 

- Reference 32 – journal name is not abbreviated  
 
 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Susan Coffin  

Institution and Country: Children's Hospital of Philadelphia, UPENN School of Medicine, Philadelphia, 

PA, USA  

Competing Interests: None declared  

 

This manuscript presents the development and results of a discrete choice experimental survey about 

priorities surrounding surveillance for healthcare-associated infections (HAI). Using a literature review 

and key informant interviews the authors defined 5 key attributes of HAI surveillance programs and 

then presented variations of these options to key stakeholders.  

 

Several revisions could strengthen this report:  

 

1. The authors provide little information on the semi-structured interviews they conducted. What were 

the goals of these interviews?  

 

Response: The goals of the interviews were to corroborate the attributes of surveillance programs that 

have been described in the literature and/or to identify new attributes not previously described.1 The 

following sentence has been included in the Methods/Identification of Attributes and Levels section.  

“Using attributes identified from the literature review, an interview guide was constructed for the 

purpose of corroborating these attributes or identifying new ones.”  

 

2. How were questions constructed and respondents selected?  
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Response: The questions were constructed around the attributes identified in the literature which 

formed the basis of a semi-structured interview guide. This has been noted in the new sentence 

described above.  

Interviewees were purposively selected because of their experience in the establishment, 

implementation and maintenance of large HAI surveillance programs. The following sentence has 

been included in the Methods/Identification of Attributes and Levels sections.  

“Participants were purposively selected because of their expertise in HAI surveillance and experience 

in developing, implementing and maintaining large surveillance programs.”  

 

3. How were results analyzed and incorporated into the findings of the literature review?  

 

Response: Interview data were transcribed verbatim and content analysis was conducted by coding 

the data into major themes. These themes were then compared to attributes described in the 

literature. Themes that did not align with attributes described in the literature were used to construct 

questions about potentially new attributes. As noted in the Methods/Identification of Attributes and 

Levels section the researchers then conducted a series of discussions to refine the attributes. In a 

DCE the attributes need to be meaningful and relevant to the participants, and this was used as a 

guide to the researchers in the refining process. The last sentence of the second paragraph on page 

7 has been restructured to better reflect the analysis.  

“Content analysis using interpretive description was conducted on the transcripts of the semi-

structured interviews to identify major themes, which were then compared to the attributes identified in 

the literature. Themes that did not align with those from the literature were used to construct 

questions about potentially new attributes.”  

 

4. The opening of the methods section seems overly didactic. Some of this information could be 

incorporated into the introduction and discussion.  

 

Response: Given that a discrete choice analysis is a novel method in this setting the authors feel it is 

important to be clear yet informative about key features of a DCE. Whilst we are concerned that it 

may seem a little long, if any text was removed or relocated, the key sections of the construction of 

the DCE may be misunderstood.  

 

5. A minor point - the word "data" is plural. This needs correction throughout the manuscript.  

 

Response: This has now been corrected throughout the manuscript.  

 

Reviewer: 2  

Reviewer Name: Domino Determann, MD, MSc, PhD student  

Institution and Country: Erasmus MC University Medical Center Rotterdam / National Institute for 

Public Health and the Environment (RIVM), The Netherlands.  

Competing Interests: None declared  

 

The authors performed a discrete choice experiment (DCE) to identify preferences for a mandatory 

national healthcare associated infection (HAI) surveillance program in Australia. Data was collected 

among key stakeholders and analysed using a mixed logit model. The topic of the paper is very 

relevant, especially since (apparently) a national HAI program is currently lacking, and results of this 

study might guide the design of such a national program. In general, the quality of the paper is 

sufficient. My feedback mainly concerns the formulation of the research question and the description 

and (lack of) interpretation of DCE results.  

 

Major comments  
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1. According to the abstract, the objective of the study is to identify key stakeholder preferences and 

priorities when considering a national healthcare associated infection (HAI) surveillance program. This 

objective differs from the objective of the introduction: … provide crucial data on the likelihood of 

uptake, and valuable information about the meaningfulness and utility of HAI surveillance options 

(actually, the objective is written twice in the introduction, also on p5 line 32-36). If the objective was 

as described in the introduction, I would expect uptake calculations in the results section. In addition, 

one of the main conclusions drawn from the study seems to be that the application of a DCE is 

feasible and meaningful in the given context. However, this was not specified as a research objective, 

and not elaborated on in the methods and results section (how do the authors determine that the DCE 

was practical, meaningful and feasible?). Thus, what was exactly the purpose of the study?  

 

Response: Thank you for this important feedback. The objective of the study was to elicit key 

stakeholders preferences for a national surveillance program. With regards to the uptake of the 

program, the intended meaning was that the outcomes of the DCE would provide us with an indication 

of what attributes of a surveillance program would be acceptable to stakeholders.  

 

The last paragraph of the Background section has now been amended to better reflect this.  

“The main objective of the study was to identify key stakeholder preferences for a national 

surveillance program. This will provide crucial information on potential acceptance of a surveillance 

program, and provide insight into how stakeholders consider certain elements of surveillance. This 

data will be vital for informing the future design and implementation of a national HAI surveillance 

program in Australia.”  

 

With regards to the statement on p5 line 32-36 the authors believe this is a general comment rather 

than a specific objective that assists in explaining what a DCE will do.  

 

With respect to our comments, this paragraph in the Discussion has now been re-structured as 

follows:  

“There are several important points in this study. First, the DCE was constructed based upon the 

findings from a literature review and a series of semi-structured interviews with experts in HAI 

surveillance. This means that the attributes and levels were relevant and meaningful to participants. 

Second, the results provide a unique insight into HAI surveillance issues not previously demonstrated 

in Australia. Third, an attractive feature of a DCE is its ability to provide information about the 

acceptability (or otherwise) of different characteristics of programs not yet available in practice.2 This 

is a crucial point, particularly when considering issues around implementation. This study provides 

evidence identifying the specific characteristics of a HAI surveillance program that are acceptable to 

key stakeholders, which, if they are included in a national program, will increase the likelihood of 

successful implementation. And finally, given the multimodal approach to infection prevention, and the 

competing interests of multiple stakeholders, we suggest that DCEs have the potential to clearly 

identify priority frameworks in this setting given competing demands and limited resources.”  

 

The final paragraph of the Conclusion has been amended to:  

“In HAI prevention where there are many key stakeholders from a variety of settings with differing and 

competing priorities, the application of a DCE has the potential to explore and quantify preferences in 

this setting.”  

 

The final paragraph in the Abstract has been amended to  

“The use of the DCE has provided a unique insight to key stakeholder priorities when considering a 

national HAI surveillance program. The application of a DCE offers a meaningful method to explore 

and quantify preferences in this setting.”  

 

2. Figure 2 shows the process of attribute selection, and Table 2 shows the final selection of attributes 
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and their levels. Although I value that the authors give insights in the process of attribute selection, 

Figure 2 cannot be interpreted in its current form. E.g. Comparisons between what? Automation of 

what? Etc. In addition, please explain in the method section how attribute levels were selected. And, 

is the first attribute level of competency dependent on the attribute participation requirements, or am I 

interpreting this wrong?  

 

Response: Figure 2 (now Figure 1) now provides more detail regarding the initial attributes by using 

footnotes with an explanation in the legend.  

 

A description of how the levels were selected has now been included in the Methods/Identification of 

Attributes and Levels:  

“The levels for each attribute were selected based on a number of considerations. In accordance with 

best practice guidance for the design and conduct of DCE in health care they needed to be plausible, 

actionable and provide a range of options without being too extreme.3,4 The final levels selected 

largely reflected a variety of current practices from existing international and local, state based 

surveillance programs.”  

 

The attribute level of competency is independent of the participation requirement as it relates 

specifically to how frequently surveillance staff skills are assessed regardless of the infections that are 

under surveillance. This is now reflected in the section titled Methods/Identification of Attributes and 

Levels by including the following text:  

“3) frequency of competency assessments”  

 

3. It can be debated whether it is appropriate to report only results of those respondents without a 

‘mismatch’ in the duplicate choice question. See e.g. Lancsar & Louviere 2006 (Deleting ‘irrational’ 

responses from discrete choice experiments: a case of investigating or imposing preferences), Ryan 

et al. 2009 (Rationalising the ‘irrational’: a think aloud study of discrete choice experiment responses), 

and Miguel et al. 2005 (‘Irrational’ stated preferences: a quantitative and qualitative investigation). 

Results presented on the full data set could be presented in an appendix. In addition, if one of the 

aims of the study was indeed to test whether a DCE is feasible, the fact that 22/122 respondents 

seemed not to ‘have fully understood the DCE’, should be elaborated on in the discussion.  

 

Response: As noted in the text, the results of both datasets were very similar. The output of analysis 

on the full data set has been included as a Supplementary Table 1.  

The following comments have now been included in the Discussion.  

“Twenty two respondents mismatched the duplicate choice scenario. This could mean that some 

found the DCE challenging, alternatively it may be that some respondents changed their preferences 

as they worked through the DCE. Nevertheless, analyses of data both with and without these 

mismatches indicated very similar results and did not alter the main findings.”  

 

4. It is mentioned in the results section that all attributes impacted preferences for a HAI surveillance 

program. The authors do not elaborate on the standard deviations (implying preference 

heterogeneity), the relative importance of attributes (only the order of attribute levels). In addition, as 

the objective of the study was ‘to provide crucial data on the likelihood of uptake’, I would expect 

uptake calculations in the results section. The findings are described in a qualitative way, while one of 

the main advantages of a DCE is the insights in the strength of preferences. Please add, also in the 

abstract.  

 

Response: Thank you for this helpful comment. The following text has now been included in the 

Results section, and also referred to in the Abstract.  

“The statistical significance of the standard deviation coefficients for all but one of the attribute levels 

(annual competency) confirms the existence of preference heterogeneity for the majority of the 
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attributes. As all coefficients for attribute levels are assumed to be normally distributed, the mixed logit 

estimates relating to the mean coefficient and standard deviation for each attribute level were used to 

calculate the distribution of preference heterogeneity.5 For example, the coefficient (s.d) for the level 

of targeted 12 month with choice of three month surveillance is 0.640 (1.083) indicates 72% of the 

respondents exhibited a preference for targeted 12 months with choice of three month surveillance 

over a complete choice of surveillance for three months. Similarly 65% of respondents had a 

preference for Standard protocol over light, and 86% preferring very accurate data over less accurate 

and 92% demonstrated a preference for data to be reported public with no penalty over publicly 

reported with penalty.”  

 

5. I am missing interpretation of results. E.g. what are implications of the finding that respondents 

prefer annual training over every two years, etc. I am also missing comparison of results with 

available literature.  

 

Response: Consistent application of methodology is key to any surveillance program. Previous 

studies by this group of researchers have demonstrated broad variation in current HAI surveillance 

practices 6,7  

 

There were three levels offered for the attribute of Competency: Assessment every data submission 

which is associated with high consistency, Annual assessment which is associated with moderate 

consistency, and assessment every two years, which is associated with low consistency. The 

preference for annual assessments implies that stakeholders are satisfied with moderate consistency.  

 

The following comment is now included in the Discussion:  

“A surprising result was the preference for annual competency assessments over the more frequent 

every data submission (quarterly) One explanation may be that competency assessments every data 

submission may have been considered too resource intensive whereas an annual assessment more 

practical.”  

 

Other comments  

 

Abstract  

 

6. P3, line 45: given that by means of DCE preferences can be quantified, report key findings 

differently.  

 

Response: The Abstract/Results section has now been amended to include  

“The key findings included: 72% of stakeholders exhibited a preference for a surveillance program 

with continuous mandatory core components (mean coefficient 0.640 [p<0.01]), 65% for a standard 

surveillance protocol where patient level data is collected on both infected and not infected patients, 

(mean coefficient 0.641 [p<0.01]), and 92% for hospital level data that is publicly reported on a 

website and not associated with financial penalties (mean coefficient 1.663 [p<0.01])”  

 

7. Strength: ‘This study is the first reported use of a DCE in the area of healthcare infection prevention 

and control’ – shouldn’t that be surveillance of HAI?  

 

Response: Yes, amended to  

“This study is the first reported use of a discrete choice experiment in the area of healthcare 

associated infection surveillance”  

 

8. In addition, I do not agree with the authors that ‘DCEs could be applied to other areas of infection 

control’ is a strength of the current study.  
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Response: This statement has been deleted  

 

Introduction  

 

9. P5, line 5: it might be of help for readers not so familiar with the concept of HAI to give some 

examples.  

 

Response: The Background section now includes the following  

“A healthcare associated infection (HAI) is an infection that occurs as a result of a healthcare 

intervention.8 Common HAIs include a bloodstream infection after the insertion of an intravenous 

catheter, or a wound infection following surgery.”  

 

10. P5, line 16, 30, 37. P6, line 30: key stakeholder groups are mentioned several times in the 

introduction. Please elaborate a bit more on the stakeholders of interest.  

 

Response: The Background section now includes the following  

“There are many stakeholders in HAI surveillance, these include clinicians, hospital executives, 

governing and regulatory bodies, funders and of course consumers.”  

-  

11. Line 32/41: introduce abbreviation when first mentioned (also holds for terms in abstract)  

 

Response: This has now been amended.  

 

Methods  

 

12. Figure 1 does not add any new information to the text. Can be deleted.  

Response: Figure 1 has now been omitted.  

 

13. Make consequent use of terminology (throughout whole manuscript): scenarios vs. profiles vs. 

hypothetical choice questions vs. alternative.  

 

Response: Scenario is the preferred word and is now used consistently throughout the manuscript.  

 

14. Was the minimum required sample size calculated?  

 

Response: A sample size was unable to be calculated as there is no existing literature to guide such a 

calculation specific to this topic. Furthermore, although a small pilot was conducted primarily to 

ensure the DCE was able to be understood by participants, it was not large enough to provide any 

data for sample size calculation. The pilot was deliberately small because the researchers did not 

want to diminish the pool of potential participants for the main survey.  

 

15. Please report whether the data is effects or dummy coded?  

 

Response: The data was dummy coded. This is now referred to in a footnote in Table 4.  

 

Results  

 

16. Add a Table with in which respondents characteristics are presented, in addition to the text.  

 

Response: A detailed table (Table 3) listing respondent characteristics has now been included.  
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17. P13, line 45: ‘A total’, not ‘At total’  

 

Response: Amended  

 

18. Given that the authors wrote in the introduction that there are competing interests of multiple 

stakeholders, it seems to be of interest to perform subgroup analysis. E.g. I can imagine that hospital 

personal have different preferences compared to respondents from national representative 

committees. Would it be possible to do subgroup analysis?  

 

Response: Sub group analysis was conducted using conditional logit, however the results have not 

been included in the manuscript. The results mostly reflected those presented in Table 3, and 

significance was not demonstrated in some instances most probably because of the smaller numbers 

in the sub groups. One exception is when Occupation was divided into Clinician and non–clinician, the 

order of preference was different for Data accuracy. The following is now included in the Results 

section, and the full sub group analysis is included as Supplementary Tables 2a and 2b.  

“Sub group analyses were conducted using conditional logit model and reported in Supplementary 

Tables 2a and 2b. However, owing to the small sample size in the sub groups, the results should be 

interpreted with caution. One interesting finding worth highlighting here is that, when Occupation was 

divided into clinician and non–clinician, it was found that clinicians preferred very accurate data 

(p<0.01), whilst non clinicians preferred mostly accurate data (p<0.05)” (full results included in 

Supplementary file Table 2a and 2b).  

 

Discussion  

 

19. Maybe I am missing the point, but both in the method section, and in the limitation section of the 

discussion, the status quo (or ‘existing infection prevention program’) is mentioned. Do the authors 

mean the current local HAI surveillance program that respondents are used to?  

 

Response: Yes, the intent of this comment is the current surveillance activities undertaken which have 

been demonstrated to vary greatly 6,7  

 

20. If there is a status quo, why is it not included as a third alternative in each choice set?  

 

Response: A third option of status quo (i.e. local, and/or state based programs with no national co-

ordination) was not offered due to the impending likelihood of a mandated national surveillance 

program being introduced. This formed part of the scenario which was used to frame the DCE and is 

mentioned in the Methods/Survey section.  

 

References  

 

21. Reference 32 – journal name is not abbreviated  

 

Response: Amended  
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VERSION 2 – REVIEW 

REVIEWER Domino Determann 
Erasmus MC University Medical Center Rotterdam / National 
Institute for Public Health and the Environment (RIVM), The 
Netherlands. 
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GENERAL COMMENTS Thank you for your reply to my feedback and the subsequent 
changes in the manuscript. Based on this, my recommendation is 
now: accept.  
I do have one final suggestion though: It might be worth adding to 
the methods section how exactly the distributions of preference 
heterogeneity were calculated (instead of referring to reference 32 in 
the results section)? 
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