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

TITLE (PROVISIONAL) A descriptive, cross-country analysis of the nurse practitioner 
workforce in six countries: size, growth, physician substitution 
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AUTHORS Maier, Claudia; Barnes, Hilary; Aiken, Linda; Busse, Reinhard 

 

VERSION 1 - REVIEW  

REVIEWER PROFESSOR JAMES BUCHAN 
QUEEN MARGARET UNIVERSITY, UK 

REVIEW RETURNED 30-Mar-2016 

 

GENERAL COMMENTS Overall this is a well written paper which will make a major 
contribution to the knowledge base on trends in growth of the NP 
workforce in high income countries; it also contributes to the 
understanding of data limitations and variations in this field.  
 
There are three points for further consideration by the authors  
1) page 8 and elsewhere, the authors compare the OECD data on 
physicians with nurse data that they have obtained/analysed 
themselves. They had to undertake data generation on NPs 
becaaue, as they note, NP data is not well differentiated at a national 
level. However this does mean that the authors take at face value the 
OECD data, and do not obtain physician data from original sources, 
as they do with the NP data. At the least this should be noted as a 
potential limitation, as OECD physician data is acknowledged to 
have different sources/ definitions in different countries [eg active 
versus registered ]  
 
2)the point about Australian NPs entering the PBS in 2012 is stated 
mid page 17 and then repeated top page 18- one could be removed  
 
3)the "finding"on page 18 about % of a physicians work that NP can 
cover needs some qualification as it is based on very few studies, 
with different methods, at different times in different countries. As 
such it is not a finding of this study, but a summary point from review.  
 
The paper is generally well referenced. In terms of enablers and 
barriers [particularly the issue of prescribing] there are a few other 
papers for consideration  
 
 
Martinez-Gonzalez N, Djalal S, Tandjung R, Huber- Giesmann F, 
Markun S, Wensing M, Rosemann T (2014) Substitution of 
physicians by nurses in primary care: a systematic review and meta-
analysis. BMC Health Services Research 14: 214  
 
Rashidian A, Shakibazadeh E, Karimi- Shahanjarini A, Glenton C, 
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Noyes J, Lewin S, Colvin C, Laurant M (2013) Barriers and 
facilitators to the implementation of doctor nurse substitution 
strategies in primary care: qualitative evidence synthesis 
(Protocol)http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD010
412/pdf  
 
Bhanbhro S, Drennan V, Grant R, Harris R. (2011) Assessing the 
contribution of prescribing in primary care by nurses and 
professionals allied to medicine: a systematic review of literature  
 
Kroezen M, van Dijk L, Groenewegen P, Francke A (2011) Nurse 
prescribing of medicines in Western Europe and Anglo Saxon 
countries: a systematic review of the literature. BMC Health Services 
Research 11:127  
 
 
 
Nissen L, , Kyle G., Stowasser D., Lum E., Jones,A., Mclean, C. & 
Gear C. (2010) Non-Medical Prescribing. An exploration of likely 
nature of, and contingencies for,developing a nationally consistent 
approach to prescribing by non-medical health professionals. 
NHWPRC 
Report.http://www.ahwo.gov.au/documents/NHWT/Non%20Medical
%20Prescribing%20Final%20Report.pdf 

 

REVIEWER Esther Sangster-Gormley 
University of Victoria, Canada 

REVIEW RETURNED 25-Apr-2016 

 

GENERAL COMMENTS This study is timely and contributes to knowledge of the scale of NPs 
in OECD countries. 

 

REVIEWER Thomas Ricketts 
The University of North Carolina at Chapel Hill, USA 

REVIEW RETURNED 26-Apr-2016 

 

GENERAL COMMENTS This contributes but is an apples (US) versus oranges (other) 
comparison. It overstates its accuracy and its uniqueness. But it does 
present "new" date . 
 
Awkward wording: "… sufficient numerical size of NPs" (p5 , line 26) 

better to read "sufficient number of NPs" 

 

"Few international research exists" (p. 5 line 29)...""Little international 

research" 

 

In general, the review of the literature is argumentative rather than a 

truly critical review.  The authors seem to want to maker a point 
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about the relative lack of research on the numbers of nurse 

practitioners in order to make their analysis seem more innovative.  

The tone could be modified to say that there hasn't been a study that 

compares these numbers across this many countries in as complete 

a fashion.  The fact remains that there has been a fairly 

comprehensive cross-national study of the status of NPs in OECD 

countries albeit not so recently, see: OECD Health Working Paper 

No. 54 

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?co

te=delsa/hea/wd/hwp(2010)5&doclanguage=en  The current analysis 

certainly does provide new data on the number of APNs and NPs. 

 

Awkward "on the size of NPs in Canada (p. 5 Line 41) 

 

That sentence suggests that there is little known about the "scope of 

practice" of NPs.  Again, I refer to the OECD paper cited above. 

 

P. 5  Line 56 et seq. "The study pursued the following research 

questions: "  There re no questions that follow that statement, just 

research goals or objective. 

 

The focus on "substitution effect" as a key term for "levels of 

practice" will get to a part of the overlap between physician and NP 

activity, but it will potentially leave out the unique elements of clinical 

and professional activity.  It is not clear what a "literature scoping 

review" is to me.  The rules/procedure for this type of review need to 

be described—better yet, a structured review ought to be done. 

 

The citation to the TaskShift survey needs to be updated, the Health 

Policy article appeared in December 2015  The description of the 
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process seems adequate, however, the survey might best be 

described as original work within the scope of this analysis as it 

seems integral to this study. 

 

Awkward text "The countries within the United Kingdom and Finland  

… " (p 7 line 56).  The first half of the phrase may be accurate, but I 

am not aware that Finland has separate countries within its 

boundaries. 

 

The variation in the sources of data is an issue of itself and the 

situation in the US needs a bit more explanation as to the size of the 

differences in the numbers.  Saying "we chose ... the most accurate 

data sources ..."without further explanation of what constitutes 

accuracy is a bit of a stretch.  That needs to be explained more 

carefully. 

 

The restriction of the literature review to substitution and scope of 

practice seems a bit awkward if the idea is to also understand the 

numbers of NPs/APNs. 

 

If the search was conducted in English—were there non-English 

sources that are not "grey" literature. 

 

Top say that "percentage change is a method derived from 

demographics" arrogates the concept a bit...it is arithmetic.  It also 

has its drawbacks as growth rates may not be consistent at different 

sizes of the population—inputs may lag and the size of the 

population of nurses may be dependent on total population size (e.g. 

larger countries may be more complex and thus more tolerant of 

NPs...or the inverse—who's to say?) 
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The literature review inclusion and exclusion criteria seem confusing.  

Perhaps a PRISMA analysis is in order? 

 

The very exact number of NPs in the US in 2015 (n=174,943) gives 

the sense that this number is known.  The authors needs to describe 

the variation in estimate and perhaps even put a specific data on the 

number. 

 

Tables 1 and 2 presents various data and provides a good sense of 

trend and comparisons among the nations.  However, the original 

sources of the data are not included.  The OECD is a secondary 

source. 

 

Awkward "Include a younger existence of NPs" (page 17 line 78) 

 

In the end, the validity of the data remain questionable, especially for 

the US.  What is needed is an assessment of the overlap of the roles 

and authorities of NPs across the nations and then that used to 

"adjust" the trend data—the data in Table 3 seem to provide some 

specific measure but how reliable is this?  The problem of variation in 

specialty focus has not been raised.   What is needed is an 

assessment of the overlap of the roles and authorities of NPs across 

the nations and then that may help condition the comparative data of 

the physicians.  The CAGRs reflect rates within the bounds of the 

series, is there any conjecture on long term sustainability of the 

trends or some "kinks" in the trends. 

 

Awkward "...could covered a range of approximately..." p. 18 line 21) 
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It is a reasonable suggestion to include NPs in data bases.  

However, is this valid outside the 6 nations? 

 

 

REVIEWER Damien Contandriopoulos 
Université de Montréal 

REVIEW RETURNED 16-May-2016 

 

GENERAL COMMENTS This article have two objectives. The first (main?) is to describe the 
NPs workforce (number and growth) in six countries and compares it 
with the physician workforce. The second objective is to summarize 
the existing evidence regarding the extent of MD to NP 
substitutability. However, the paper provides little or no explanation 
as to why and how those two objectives are related. Until the end, as 
a reader I expected some relation (as estimating the number of MD-
equivalent NPs for example) but the authors do not link the two 
objectives. This is very odd.  
 
Overall the paper is almost purely descriptive. There is no mention 
of the literature on physicians' workforce variation among rich 
countries and the puzzle of why it doesn't seem to correlate strongly 
with access to care. In the same way, it seems that a discussion of 
1) what influences actual scopes of practice and this matters for 
workforce analysis, 2) the notion of subsidiarity in role definition and 
3) the evolution of care intensity would all the important additions to 
the paper.  
 
For example, in the background section, the authors discuss 
shortages in the physician workforce as a core element explaining 
the current interest for NPs worldwide. However, they do not 
mention that the shortage is not absolute but relative to the ever-
increasing intensity of care provided. In absolute numbers, the 
number of physicians per capita is growing mostly everywhere. The 
challenge is that the pace of care-intensity of outstripping the growth 
in HR.  
 
On page 5, lines 20-22 statements about NPs introduction in federal 
countries there should be a mention that laws regarding NPs are 
state/ province based and that the dates provided are for the earliest 
adopting legislations inside those federations.  
 
In fact there is a broader issue regarding the unit of analysis at 
stake. In federations, legislation regarding NPs score of practice and 
training, the regulated title, the professional regulation bodies are all 
parts of States / Provinces jurisdiction. If there is a reason to conduct 
the analysis at the National level, this should be discussed (in more 
detail than what is stated on p 17 lines 26-33. If not, some level of 
detail regarding States / Provinces differences should be included. 
For example, in Canada, the average is 9,8 NPs/ 100 000 but 
Ontario (most populous province) has 15,1 NPs/ 100 000 and 
Quebec (2nd most populous province) 2,4 NPs/ 100 000. As such, 
the Canadian average matters very little to an Ontarian or a 
Quebecer.  
 
Overall the paper is not without merit but fail quite short of a proper 
analysis of the situation. The conclusion is very weak. 
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REVIEWER Dr Linda Kurti 
Urbis Pty Ltd  
Australia 

REVIEW RETURNED 24-May-2016 

 

GENERAL COMMENTS The topic is of interest in the context of health workforce reform and 
planning.  
 
The authors note that data is not comparable across countries, 
however do make comparisons as to percentages of NPs across 
country, which could be clarified given that, as noted, some 
countries have only recently registered NPs so they have an 
understandably smaller proportion of practicing NPs than the US. It 
would be useful to explore why the uptake differs across countries; 
for instance, in Australia there was a significant uptake in the first 
year that NPs had access to the MBS and PBS schedules; however 
since then uptake has declined significantly. There are undoubtedly 
a number of systemic enablers or barriers in each country which will 
influence the attractiveness of the NP role to potential candidates.  
 
The article is a useful addition to the literature regarding numbers of 
NPs across countries. The concluding statement that if growth rates 
continue the workforce will increase considerably is tautologous and 
does not take into account the fact that the ability of the system to 
accommodate additional NPs will require acceptance of the potential 
scope of practice and contribution of the NP role. These factors 
appear to be influential, in Australia at least, in encouraging or 
discouraging nurses to consider training for advanced practice roles.  
 
The article would benefit from careful editing throughout for grammar 
and meaning. As only three examples, p 17, line 48 'younger 
existence of NPs' does not make sense; on p18, line 21 the verb 
tense is incorrect, and in line 25 the verbs do not agree. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name  

PROFESSOR JAMES BUCHAN  

Institution and Country  

QUEEN MARGARET UNIVERSITY, UK  

Please state any competing interests or state ‘None declared’:  

NONE DECLARED  

Please leave your comments for the authors below. Overall this is a well written paper which will 

make a major contribution to the knowledge base on trends in growth of the NP workforce in high 

income countries; it also contributes to the understanding of data limitations and variations in this 

field.  

Authors’ Response:  

Thank you for your time in reviewing the manuscript and your valuable suggestions, to which we 

respond in detail below.  

 

There are three points for further consideration by the authors  

1) page 8 and elsewhere, the authors compare the OECD data on physicians with nurse data that 
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they have obtained/analysed themselves. They had to undertake data generation on NPs becaaue, 

as they note, NP data is not well differentiated at a national level. However this does mean that the 

authors take at face value the OECD data, and do not obtain physician data from original sources, as 

they do with the NP data. At the least this should be noted as a potential limitation, as OECD 

physician data is acknowledged to have different sources/ definitions in different countries [eg active 

versus registered ]  

• Authors’ Response:  

We agree that taking the OECD data on physicians at face value without checking country-specific 

data sources faces potential limitations. We attempted to obtain data on physicians from 

national/federal data sources, but data on time trends were not publicly available in the Netherlands, 

and only partially in the U.S. and Ireland. We have followed your advice and included the potential 

limitation of the OECD data in the Discussion section on the limitations of the study (see below for 

details). Moreover, we have added the original data sources in addition to the reference to the OECD 

data (see data sources referred to in table 1 and 2, below). A full comparison of OECD data with 

national/federal data sources would be require the full access to national/federal data sources and a 

detailed understanding of the OECD procedures of collaborating with “national health authorities” and 

national statistical offices in data collection, cleaning and validation. While such a comparison is 

certainly very interesting, it goes beyond the scope of our study (focusing on Nurse Practitioners). 

Hence, we highlight the potential limitations of taking the OECD data at face value and suggest such 

a comparison/analysis should be done in future research.  

 

In addition, we included this limitation in the Discussion. Moreover, we deleted the first sentence of 

the discussion on the “uniqueness” of our study, following other reviewers’ comments and 

suggestions:  

 

Revisions:  

Discussion (p. 18, second paragraph) (*…*= additions):  

 

The study faces several limitations *as to data accuracy and cross-country comparability*. First, data 

sources varied in the activity levels covered, e.g. practicing, professionally active or registered NPs 

and physicians across countries. This limitation is faced by all international data on health workforces, 

including the OECD and WHO, since countries use different registration policies and data collection 

methodologies. However, for within-country comparisons, we consistently compared the same activity 

levels of NPs and physicians. *Second, we took the OECD data on physicians at face value; however, 

among the underlying primary data sources, differences may exist in terms of accuracy and validity. 

Future research could compare the accuracy of the OECD data with individual national/subnational 

primary data sources.*  

 

 

Table 1 and 2 (p. 14, 15) (*…*=additions to the text):  

 

[…]  

 

Sources: authors’ calculations, based on the following data sources (OECD Statistics, 2015a, 

Canadian Institute for Health Information, 2015, Nursing and Midwifery Board of Australia, 2015, 

Nursing Council of New Zealand, 2005, Nursing Council of New Zealand, 2006, Nursing Council of 

New Zealand, 2007, Nursing Council of New Zealand, 2009, Nursing Council of New Zealand, 2010, 

Nursing Council of New Zealand, 2011, Nursing Council of New Zealand, 2012, Nursing Council of 

New Zealand, 2013, Nursing Council of New Zealand, 2014, Nursing Council of New Zealand, 2015, 

Nursing and Midwifery Board of Ireland, 2015, Nursing Council of New Zealand, 2008, Dutch Nurse 

Specialist Registry, 2015, U.S. Bureau of Labor Statistics, 2012, U.S. Bureau of Labor Statistics, 

2013, U.S. Bureau of Labor Statistics, 2014, American Association of Nurse Practitioners, 2015).*The 
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OECD statistics on physicians are based on the following primary data sources: United States: 

American Medical Association (AMA); Canada: Canadian Institute for Health Information (CIHI); 

Netherlands: The BIG register, Australia: Australian Institute of Health and Welfare (AIHW), New 

Zealand: Medical Council Medical Register (OECD, 2015a, OECD, 2015b).*  

 

 

 

 

• Reviewer:  

2) the point about Australian NPs entering the PBS in 2012 is stated mid page 17 and then repeated 

top page 18- one could be removed.  

• Authors’ Response:  

Thank you for spotting this repetition, we have removed it from page 18, and included the Australian 

policy change to the PBS/MBS and other policies impacting NP uptake on page 19.  

 

Discussion (p. 19, 2nd paragraph):  

Many countries in our study have removed or eased regulatory barriers to expanded scope of 

practice, such as Australia, Canada, New Zealand, the Netherlands and the U.S. (Cashin, 2014, 

Parliament of New Zealand, 2014, van Meersbergen, 2011, Phillips, 2016, Kroezen et al., 2011). 

Canada and New Zealand expanded prescriptive authority for NPs in 2012 and 2014, respectively 

(Parliament of New Zealand, 2014, Government of Canada, 2012). *In Australia, NPs got access to 

the Medical and Pharmaceutical Benefits Scheme in 2010, easing their practice*, the Netherlands..  

 

 

 

• Reviewer:  

3) the "finding"on page 18 about % of a physicians work that NP can cover needs some qualification 

as it is based on very few studies, with different methods, at different times in different countries. As 

such it is not a finding of this study, but a summary point from review.  

• Authors’ Response:  

Thank you, we agree that we have not sufficiently addressed the quality, comparability and methods 

of the studies. We have replaced table 3 with a more detailed overview of the studies. Moreover we 

have included additional information on the scoping review, search strategy and results, plus an 

overview of the quality of the literature. Due to the word limit, we were not able to cover all the 

information in the manuscript, hence the supplement.  

 

• Reviewer:  

The paper is generally well referenced. In terms of enablers and barriers [particularly the issue of 

prescribing] there are a few other papers for consideration  

Martinez-Gonzalez N, Djalal S, Tandjung R, Huber- Giesmann F, Markun S, Wensing M, Rosemann T 

(2014) Substitution of physicians by nurses in primary care: a systematic review and meta-analysis. 

BMC Health Services Research 14: 214  

Rashidian A, Shakibazadeh E, Karimi- Shahanjarini A, Glenton C, Noyes J, Lewin S, Colvin C, 

Laurant M (2013) Barriers and facilitators to the implementation of doctor nurse substitution strategies 

in primary care: qualitative evidence synthesis 

(Protocol)http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD010412/pdf  

Bhanbhro S, Drennan V, Grant R, Harris R. (2011) Assessing the contribution of prescribing in 

primary care by nurses and professionals allied to medicine: a systematic review of literature  

Kroezen M, van Dijk L, Groenewegen P, Francke A (2011) Nurse prescribing of medicines in Western 

Europe and Anglo Saxon countries: a systematic review of the literature. BMC Health Services 

Research 11:127  

Nissen L, , Kyle G., Stowasser D., Lum E., Jones,A., Mclean, C. & Gear C. (2010) Non-Medical 
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Prescribing. An exploration of likely nature of, and contingencies for,developing a nationally consistent 

approach to prescribing by non-medical health professionals. NHWPRC 

Report.http://www.ahwo.gov.au/documents/NHWT/Non%20Medical%20Prescribing%20Final%20Rep

ort.pdf  

• Authors’ Response:  

We appreciate the suggestion of additional references. We have reviewed the papers for relevance to 

our study, and have included the most relevant in the manuscript, namely, Martinez-Gonzalez et al 

(2014) in the introduction; Rashidian et al (2013) in the discussion and Kroezen et al (2011) in the 

discussion.  

 

 

 

 

Reviewer: 2  

Reviewer Name  

Esther Sangster-Gormley  

 

Institution and Country  

University of Victoria, Canada  

 

Please state any competing interests or state ‘None declared’:  

None declared  

 

Please leave your comments for the authors below. This study is timely and contributes to knowledge 

of the scale of NPs in OECD countries.  

 

• Authors’ Response:  

Thank you for the positive feedback. Please note that we have made several changes in response to 

the comments provided by the other reviewers.  

 

 

   

 

Reviewer: 3  

 

Reviewer Name  

Thomas Ricketts  

Institution and Country  

The University of North Carolina at Chapel Hill, USA  

 

Please state any competing interests or state ‘None declared’:  

none declared  

Please leave your comments for the authors below This contributes but is an apples (US) versus 

oranges (other) comparison. It overstates its accuracy and its uniqueness. But it does present "new" 

date  

 

 

• Authors’ Response:  

Thank you for your time in reviewing the manuscript. We agree that there are limitations as to the 

comparability of the data. We had referred to some of the data limitations in the original manuscript, 

but we agree that these may have not been detailed and comprehensive enough.  
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We have therefore expanded the limitation section of the manuscript, moreover, we have toned down 

the language as to the accuracy and uniqueness of the study. We have made the following changes:  

 

Revisions related to the above comment (*…*=additional text):  

 

Bullet points on Strengths and Limitations of this study (p. 4 ,first bullet point): We have removed the 

sentence, that this is the “first study” to determine the total and relative size of Nurse Practitioenrs per 

100,000 population and growth rates  

 

In the Discussion (2nd paragraph, p. 20), we have deleted the first sentence and begin the paragraph 

directly with the limitations of the study:  

 

[..]. The study faces several limitations *as to data accuracy and cross-country comparability*. First, 

data sources varied in the activity levels covered, e.g. practicing, professionally active or registered 

NPs and physicians across countries. This limitation is faced by all international data on health 

workforces, including the OECD and WHO, since countries use different registration policies and data 

collection methodologies. However, for within-country comparisons, we consistently compared the 

same activity levels of NPs and physicians. *Second, we took the OECD data on physicians at face 

value; however, among the underlying primary data sources, differences may exist in terms of 

accuracy and validity. Future research could compare the accuracy of the OECD data with individual 

national/subnational primary data sources. Third,* in the U.S. decentralised approach to licensing of 

NPs, several different data sources and holders were identified, with large differences across data in 

terms of size, activity levels and overall quality of data. Due to state-level authority over licensing 

procedures, data may include double counting of NPs. Moreover, data on time trends of ten years 

were based on estimates and covered the licensed workforce. Hence, the U.S. data can at best be 

approximations to the actual number of practicing NPs over the ten-year period and therefore need to 

be interpreted in light of these limitations.  

 

 

 

Reviewer: 4  

 

Reviewer Name  

Damien Contandriopoulos  

Institution and Country  

Université de Montréal  

 

Please state any competing interests or state ‘None declared’:  

None declared  

Please leave your comments for the authors below. This article have two objectives. The first (main?) 

is to describe the NPs workforce (number and growth) in six countries and compares it with the 

physician workforce. The second objective is to summarize the existing evidence regarding the extent 

of MD to NP substitutability. However, the paper provides little or no explanation as to why and how 

those two objectives are related. Until the end, as a reader I expected some relation (as estimating 

the number of MD-equivalent NPs for example) but the authors do not link the two objectives. This is 

very odd.  

 

• Authors’ Response:  

First of all, thank you for the detailed review of the manuscript and the comments, which are 

appreciated. Please find our responses below.  

 

Thank you for your observation on the link between the (actually three) research objectives. We 
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consider them as separate but interrelated, for the following reasons: the total number of NPs and 

rate per 100,000 population in 2015 is important for workforce planners and policy-makers to 

understand the current size of the workforce in their country, the growth rates are relevant for 

workforce planners, as is the numerical % of potential substitution effect. Hence, these parameters 

are relevant particularly for workforce planning and projection purposes in providing the numerical 

basis (and limitations thereof) on the current and future potential of NPs in alleviating workforce 

shortages and filling the intensifying care needs among populations. To our knowledge this 

information has not been provided previously in this format, and we believe although this study is of 

descriptive nature, it is an important starting point for workforce projections and planning taking into 

account the Nurse Practitioner workforce. For instance in the Netherlands, the Committee on 

Workforce Planning (called Advisory Committee on Medical Manpower Planning) have included 

Nurse Specialists into their national workforce planning and projections, yet highlighted the paucity of 

evidence on the % of substitution effect of Nurse Specialists ability to partially substitute for 

physicians (see: Advisory Committee on Medical Manpower Planning, Capaciteitsorgaan (2013). The 

2013 Recommendations for Medical Specialist Training, available at 

http://www.capaciteitsorgaan.nl/wp-content/uploads/2016/01/DEFINITIEF-2013-hoofdrapport-engels-

compl.pdf (access June 2016).  

 

It is beyond the scope of the paper to estimate “the number of MD-equivalent NPs”, but we agree that 

would be interesting and important future work. Moreover, the data face several limitations which 

prevent us from estimating the number of MD-equivalent NPs from a cross-country perspective, but it 

would be worthwhile to do at an individual country level.  

 

Following your suggestion, we have clarified in the text how these are related in the introduction of the 

manuscript:  

 

Introduction (p. 6, 3rd paragraph), see the below addition:  

*The three objectives are separate, but interrelated: all three parameters (size, growth, percent of 

physician substitution) are critical for workforce planning and projections.(33). Data on the three 

parameters provide the numerical basis in order to forecast the current and future potential of NPs in 

addressing the expected growing demand and intensifying healthcare needs.*  

Discussion (p. 19, 2nd paragraph):  

Moreover, medical student intake or residency places are restricted by some sort of quota system or 

numerus clausus in all countries, to avoid an excessive medical workforce and at the same time, 

physician shortages (Ono et al., 2013). These regulatory measures may explain the moderate annual 

increase among the medical workforce. To which extent countries’ workforce planning take account of 

NPs or other APNs to project student intake, has received little attention in research and practice. 

*Future research on workforce planning should include NPs in relation to physician growth and the 

potential for substitution, such as estimating the number of “physician-equivalent NPs” as a strategy 

to ease future projected workforce shortages.*  

 

 

Reviewer’s comments: Overall the paper is almost purely descriptive. There is no mention of the 

literature on physicians' workforce variation among rich countries and the puzzle of why it doesn't 

seem to correlate strongly with access to care. In the same way, it seems that a discussion of 1) what 

influences actual scopes of practice and this matters for workforce analysis, 2) the notion of 

subsidiarity in role definition and 3) the evolution of care intensity would all the important additions to 

the paper.  

Authors’ Response:  

Thank you for these suggestions which we have addressed as follows:  

 

We have included a short sentence on the variation of physician supply across high-income countries. 
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The notion that high supply doesn’t correlate strongly with access to care is debated, depends on a 

variety of factors and country contexts, hence is highly complex. Since physician supply itself is not 

the primary purpose of our study (focusing on Nurse Practitioners), we have expanded the 

introduction and refer to the intensifying care needs. In the discussion we refer to cross-country 

variations in physician density across high-income countries and access to care. As for the notion of 

subsidiarity in role definition, we refer to Scope-of-Practice laws in the U.S. context as an example 

(but are not able to cover this in full detail, due to the word limits) and have expanded the paragraph 

in the discussion on policy and regulation impacting on the uptake of NP roles in the six countries 

studied.  

 

Following your comments, we have revised the introduction. We have shortened the section on 

physician shortages and added information on the increasing “care intensity” due to the rising number 

of patients with chronic conditions and multimorbidity. We agree that we have not sufficiently 

addressed this fact in the paper, hence, believe this is an important addition. We have also included 

additional references, such as the 2016 OECD report on health workforce, right jobs, right skills, right 

places (see below).  

 

Revisions in detail:  

 

Background (p. 5, 1st paragraph):  

 

Health workforce shortages and geographical imbalances exist in many countries worldwide (1). 

[TEXT ON SHORTAGES DELETED]. *The need for primary care providers is increasing to respond to 

the intensifying healthcare needs of their populations, triggered by the increasing rates of patients 

with chronic conditions and multimorbidity (2, 3)*  

Discussion (p. 19, 2nd paragraph):  

The continuous and higher growth rates point to an emerging NP workforce that has not reached its 

full numerical potential, as compared to professions with a longer tradition, such as the physician 

workforce. Many countries in our study have removed or eased regulatory barriers to expanded scope 

of practice, such as Australia, Canada, New Zealand, the Netherlands and the U.S. (Cashin, 2014, 

Parliament of New Zealand, 2014, van Meersbergen, 2011, Phillips, 2016, Kroezen et al., 2011). 

Canada and New Zealand expanded prescriptive authority for NPs in 2012 and 2014, respectively 

(Parliament of New Zealand, 2014, Government of Canada, 2012). In Australia, NPs got access to the 

Medical and Pharmaceutical Benefits Scheme in 2010, easing their practice, the Netherlands has 

regulated the Nurse Specialist profession in 2009 and expanded scope of practice in 2012 (van 

Meersbergen, 2011, Australian Government, 2010). *In the U.S., an increasing number of states have 

removed regulatory barriers by revising scope of practice laws over the last decade (81, 84) . Future 

research is warranted to identify systemic facilitators and barriers that may cause variations in the 

implementation of NP roles in different country contexts”.  

 

Discussion (p. 19, 3rd paragraph):  

... *In the Netherlands, for instance, Nurse Specialists have been added to its physician workforce 

projection as one scenario to account for substitution (33). Yet, reasons for cross-country variations in 

health workforce supply, skill-mix changes across high-income countries and access to care is one 

area of research that warrant further high-quality evaluations.*  

1. For example, in the background section, the authors discuss shortages in the physician workforce 

as a core element explaining the current interest for NPs worldwide. However, they do not mention 

that the shortage is not absolute but relative to the ever-increasing intensity of care provided. In 

absolute numbers, the number of physicians per capita is growing mostly everywhere. The challenge 

is that the pace of care-intensity of outstripping the growth in HR.  

 

Authors’ Response:  
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Indeed, in most OECD countries the physician supply is increasing, yet the situation among primary 

care physicians looks different, since less medical students chose primary care as a specialty and 

geographical imbalances persist. Moreover, many countries project primary care physician shortages 

for the future. We have revised the introduction and focus more on the shortage of primary care 

physicians in light of the increasing numbers of patients with chronic conditions and multimorbidity.  

See the revisions to the Background section (copied here again for your convenience):  

Background (p. 5, 1st paragraph):  

 

Health workforce shortages and geographical imbalances exist in many countries worldwide (1). 

[TEXT ON SHORTAGES DELETED]. *The need for primary care providers is increasing to respond to 

the intensifying healthcare needs of their populations, triggered by the increasing rates of patients 

with chronic conditions and multimorbidity (2, 3)*  

 

2. On page 5, lines 20-22 statements about NPs introduction in federal countries there should be a 

mention that laws regarding NPs are state/ province based and that the dates provided are for the 

earliest adopting legislations inside those federations.  

 

Authors’ Response:  

Thank you for this important comment, we have made the revisions as you suggest.  

 

 

Background (p. 5, 2nd paragraph):  

 

The U.S. was the first country to introduce NPs in 1965 *(in Colorado)*, followed by Canada in 1967 

*(in Nova Scotia)* (11, 12). NP practice regulations have since been instituted and managed at the 

subnational level in these countries.*NP practice regulations have since been instituted and managed 

at the subnational level in these countries.*  

 

3. In fact there is a broader issue regarding the unit of analysis at stake. In federations, legislation 

regarding NPs score of practice and training, the regulated title, the professional regulation bodies are 

all parts of States / Provinces jurisdiction. If there is a reason to conduct the analysis at the National 

level, this should be discussed (in more detail than what is stated on p 17 lines 26-33. If not, some 

level of detail regarding States / Provinces differences should be included. For example, in Canada, 

the average is 9,8 NPs/ 100 000 but Ontario (most populous province) has 15,1 NPs/ 100 000 and 

Quebec (2nd most populous province) 2,4 NPs/ 100 000. As such, the Canadian average matters 

very little to an Ontarian or a Quebecer.  

 

Authors’ Response:  

Thank you for highlighting the importance to conduct sub-national state/province specific analyses. 

We agree this is an important area, but goes beyond the feasibility of this analysis. This could be 

done in future research focusing on individual countries or a sub-set of countries. Comparing sub-

national density and growth rates across the 50 U.S. states plus D.C. in itself would be a major 

undertaking and comparisons with Canada’s provinces and territories, and Ireland, Australia, New 

Zealand, and the Netherlands would go beyond the scope and feasibility of this study. We provide an 

overview at the national/federal levels as the basis for future, more detailed analyses at subnational 

levels.  

 

We have included a short sentence to address the variations across provinces/territories and other 

variations in density in Canda, based on CIHI data.  

Discussion (p. 18, 3rd paragraph):  

Reasons for a small NP base in Canada have been discussed, and include limited role clarity, 

differences across provinces and territories in education and uptake, and challenges in creating 
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positions for NPs (12, 29, 74). *Moreover, large variations in the NP density exist across provinces 

and territories, rural versus urban areas and by employer, suggesting a more granular analysis of 

potentially influencing factors may be needed (51).*  

 

4. Overall the paper is not without merit but fail quite short of a proper analysis of the situation. The 

conclusion is very weak.  

Authors’ Response:  

We have revised the text in line with your suggestions to the extent that it was feasible given the 

scope of the study and the word limits.  

 

We have completely revised the conclusions focusing more on the data quality and limitations:  

 

 

Conclusions (p. 21)  

*Nurse Practitioners are a rapidly growing workforce internationally, growing faster than the medical 

profession in the six countries studied. Data on the size and growth of NPs are available in all six 

countries, however, with variations in quality and completeness, particularly on time trends. 

Information on the extent of potential physician substitution effect is limited, yet, critical for workforce 

planning. As this workforce grows, improving data availability and monitoring as part of the overall 

health workforce is critical to inform educational capacity, uptake in practice and workforce planning.*  

 

 

Reviewer: 5  

Reviewer Name  

Dr Linda Kurti  

Institution and Country  

Urbis Pty Ltd  

Australia  

Please state any competing interests or state ‘None declared’:  

none declared  

 

1. Reviewer’s comments:  

Please leave your comments for the authors below. The topic is of interest in the context of health 

workforce reform and planning.  

Authors’ Response:  

Thank you for the in-depth review of our paper. This is much appreciated. We provide a detailed 

overview below of how we have followed your suggestions and comments.  

 

2. Reviewer’s comments:  

The authors note that data is not comparable across countries, however do make comparisons as to 

percentages of NPs across country, which could be clarified given that, as noted, some countries 

have only recently registered NPs so they have an understandably smaller proportion of practicing 

NPs than the US. It would be useful to explore why the uptake differs across countries; for instance, in 

Australia there was a significant uptake in the first year that NPs had access to the MBS and PBS 

schedules; however since then uptake has declined significantly. There are undoubtedly a number of 

systemic enablers or barriers in each country which will influence the attractiveness of the NP role to 

potential candidates.  

Authors’ Response:  

Thank you, we have added the information that some countries have introduced NPs at a much later 

point in time than the U.S. and Canada.  

Discussion, page 17-18: we have revised this sentence completely, which now reads as follows: (text 

in *…* means revision/addition)  
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*The low numbers in the Netherlands, Australia, and particularly in New Zealand and Ireland are at 

least partly influenced by the fact that NPs were introduced much later in these countries (1990s and 

2000s) than in the U.S. and Canada*.  

 

In addition, we have added a sentence to highlight the need for an analysis of systemic policy barriers 

and enablers to the NP role uptake.  

Discussion, page 17. We have revised the paragraph as follows:  

The continuous and higher growth rates point to an emerging NP workforce that has not reached its 

full numerical potential, as compared to professions with a longer tradition, such as the physician 

workforce [..].*Future research is warranted to explore why the NP role uptake differs across countries 

and to identify systemic facilitators and barriers that may influence the implementation of NP roles in 

different country contexts.*  

 

3. Reviewer’s comment:  

The article is a useful addition to the literature regarding numbers of NPs across countries. The 

concluding statement that if growth rates continue the workforce will increase considerably is 

tautologous and does not take into account the fact that the ability of the system to accommodate 

additional NPs will require acceptance of the potential scope of practice and contribution of the NP 

role. These factors appear to be influential, in Australia at least, in encouraging or discouraging 

nurses to consider training for advanced practice roles.  

Authors’ Response:  

Thank you, we have rewritten the conclusion as follows and focus more on the data availability and 

quality issues as prerequisite for workforce monitoring. However, in the Discussion (p. 20), we refer to 

the need to identify the systemic barriers and enablers to the integration of NP roles.  

 

Conclusions (p. 21, 1st paragraph):  

Nurse Practitioners are a rapidly growing workforce internationally, growing faster than the medical 

profession in the six countries studied. *Data on the size and growth of NPs are available in all six 

countries, however, with variations in quality and completeness, particularly on time trends. 

Information on the extent of potential physician substitution effect is limited, yet, critical for workforce 

planning. As this workforce grows, improving data availability and monitoring as part of the overall 

health workforce is critical to inform educational capacity, uptake in practice and workforce planning.*  

 

Discussion (p. 20, 2nd paragraph):  

... *Future research is warranted to identify systemic facilitators and barriers that may cause variations 

in the implementation of NP roles in different country contexts.*  

 

 

 

4. Reviewer’s comment:  

The article would benefit from careful editing throughout for grammar and meaning. As only three 

examples, p 17, line 48 'younger existence of NPs' does not make sense; on p18, line 21 the verb 

tense is incorrect, and in line 25 the verbs do not agree.  

Authors’ Response:  

Thank you for spotting these mistakes, which we have corrected.   

 

Additional comments by the reviewer (provided in an attachment):  

 

5. Reviewer’s comments:  

Awkward wording: "… sufficient numerical size of NPs" (p5 , line 26) better to read  

"sufficient number of NPs"  

"Few international research exists" (p. 5 line 29)...""Little international research"  
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Authors’ Response:  

Thank you, we have made the corrections.  

 

6. Reviewer’s comments:  

In general, the review of the literature is argumentative rather than a truly critical review. The authors 

seem to want to maker a point about the relative lack of research on the numbers of nurse 

practitioners in order to make their analysis seem more innovative. The tone could be modified to say 

that there hasn't been a study that compares these numbers across this many countries in as 

complete a fashion. The fact remains that there has been a fairly comprehensive cross-national study 

of the status of NPs in OECD countries albeit not so recently, see: OECD Health Working Paper No. 

54  

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=delsa/hea/wd/  

hwp(2010)5&doclanguage=en  

 

The current analysis certainly does provide new data on the number of APNs and NPs.  

 

Authors’ Response:  

We are aware of the 2010 OECD working paper, which we had also cited in the manuscript. We 

agree that we should have included more information about the OECD study, since it provides some 

statistics on NP/APNs (albeit much more limited than our study in terms of data, years covered, cross-

country comparison, dating back to 2010 or later, as the reviewer notes; yet with no information on 

time trends). We have toned down the language on the “uniqueness” of the study and added more 

information on the OECD study in the introduction.  

 

Revisions in detail:  

 

Introduction (p. 5, 4th para), here we added information on the OECD study:  

 

Existing international research on the size of the NP workforce is limited. The international literature 

has compared primarily NP education, governance, and regulation of titles (19-23). In an overview of 

the primary care workforce in six countries, the total number of NPs was found to be low in most 

countries (24). However, the study only provided the total number of providers, no further information 

on its relative size compared to other professions or time trends. *A 2010 OECD report found the NP 

workforce to be the largest in the U.S. in absolute and relative size compared to the total nursing 

workforce, followed by Canada, Australia and Ireland (20). Yet, the report only covered selected 

countries, did not differentiate between activity levels and dates back to 2010. It did not provide data 

on time trends.*  

 

In the Discussion (2nd paragraph), we have deleted the first sentence on the uniqueness of the study 

and begin the paragraph directly with the limitations of the study:  

 

• *The study faces several limitations*. First, data sources varied …  

 

 

7. Reviewer’s comments:  

Awkward "on the size of NPs in Canada (p. 5 Line 41)  

 

Authors’ response:  

Thank you, we have edited this sentence.  

 

 

8. Reviewer’s comments:  
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That sentence suggests that there is little known about the "scope of practice" of NPs. Again,I refer to 

the OECD paper cited above.  

Authors’ response:  

We have added information from the OECD working paper on the typical tasks and  

activities performed by NPs in the countries, thank you for the suggestion.  

 

Introduction (p. 5-6), the following addition:  

While NPs perform a substantially expanded range of clinical services, there is limited  

knowledge on the detailed level of advanced practice. *The 2010 OECD report provides information 

on the typical tasks and activities provided by NPs in Australia, Canada, Ireland, the United Kingdom 

and the U.S. suggesting that NPs provide a large range of services at the interface with the medical 

profession (20).*  

   

 

9. Reviewer’s comments:  

P. 5 Line 56 et seq. "The study pursued the following research questions: " There re  

No questions that follow that statement, just research goals or objective.  

 

Authors’ response:  

Thank you, we have made the corresponding change and refer now to research  

*objectives*.  

 

10. Reviewer’s comments:  

The focus on "substitution effect" as a key term for "levels of practice" will get to a part of  

the overlap between physician and NP activity, but it will potentially leave out the unique  

elements of clinical and professional activity.  

 

Authors’ response:  

We are aware of this difference in terminology, yet, the paper focuses on the  

potential for physician substitution (in order to inform future workforce planning,  

for instance), hence we have kept this focus.  

 

 

11. Reviewer’s comments:  

It is not clear what a "literature scoping  

review" is to me. The rules/procedure for this type of review need to be described—  

better yet, a structured review ought to be done.  

 

Authors’ response:  

Thank you. We have added a supplement to the article in which we describe what a  

literature scoping review is. The difference to a systematic literature review is  

primarily in the way the research question is formulated (PCC) instead of PICO and its  

inclusion criteria, covering all published evidence (including peer-reviewed and grey  

material) instead of focusing on the best evidence only.  

 

Methods (p. 8), third phase: literature scoping review:  

 

In addition to the secondary data analysis, we conducted a comprehensive literature scoping review 

(35), covering Medline, CINAHL, Google Scholar, and grey literature, to identify studies on 

substitution effect/extent of advanced practice. *Literature scoping reviews have evolved over the last 

20 years as a method for synthesising the evidence on a specific topic or research question (35, 42). 

Compared to systematic literature reviews, research questions in scoping reviews are broader and 
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typically defined per PCC (Population, Concept, Context) instead of PICO (Participants, Interventions, 

Comparisons, Outcomes) elements (35), hencesuitable to a broader research question (see 

Supplement). Moreover, scoping reviews are designed to provide a synthesis of a wider and broader 

type of evidence beyond peer-reviewed journal articles, and include various, heterogeneous sources 

instead of focusing on the best evidence only (43). We followed the methodology by the Joanna 

Briggs Institute (35) (see Supplement).*  

 

 

12. Reviewer’s comments:  

The citation to the TaskShift survey needs to be updated, the Health Policy article appeared  

in December 2015 The description of the process seems adequate, however, the survey  

might best be described as original work within the scope of this analysis as it seems  

integral to this study.  

 

Authors’ response  

Thank you for spotting the citation error, which we have now corrected. Thank you also for suggesting 

to describe the survey as original work as part of this study, which we have done, see below.  

 

Revisions:  

 

Methods, page 7:  

First phase: identification of countries and data availability - the TaskShift2Nurses Study  

[…]  

The TaskShift2Nurses study identified eleven countries with NP/APNs: Australia, Canada, Finland, 

Ireland, Netherlands, England, Northern Ireland, Scotland, Wales, New Zealand and the U.S (22, 36). 

Definitions used were existence of NP/APNs, education at NP/APN level and advanced practice 

focusing on primary care, measured by seven clinical activities: authority to prescribe medications, 

order medical tests, decide on medical treatment, diagnose/perform advanced health assessment, 

referrals, responsibility for a panel of patients, and first point of contact (4). *The survey was integral 

to this study insofar, as it helped identify countries with data on NP/APN and the respective 

authoritative sources at national/federal level.*  

 

 

13. Reviewer’s comments:  

Awkward text "The countries within the United Kingdom and Finland … " (p 7 line 56). The  

first half of the phrase may be accurate, but I am not aware that Finland has separatecountries within 

its boundaries.  

 

Authors’ response  

You are right, this sentence may be misleading. We have made the following changes:  

 

*Finland and* the countries within the United Kingdom *deleted*[..] were excluded from this study, 

because no registry data or other national or subnational data sources on NP/APNs were identified.  

 

 

14. Reviewer’s comments:  

The variation in the sources of data is an issue of itself and the situation in the US needs a  

bit more explanation as to the size of the differences in the numbers. Saying "we chose ...  

the most accurate data sources ..."without further explanation of what constitutes accuracy  

is a bit of a stretch. That needs to be explained more carefully.  

 

Authors’ response  
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Thank you, we have revised the paragraph as follows and differentiate now between the first and 

second research objective:  

 

Methods (p. 8, 2nd para):  

 

*To analyse the first research objective, we chose the data source based on the year of data 

availability (ideally 2015), the completeness of the data as to the total size of the workforce, and the 

activity status (ideally data covering ‘practising” NPs, followed by professionally active and 

registered/licensed). For the second research objective, we prioritised on data sources with time 

series (ideally from 2005 to 2015), followed by completeness of data, and activity status. Time series 

data was limited in four countries, the U.S., the Netherlands, Ireland and Australia*.  

 

15. Reviewer’s comments:  

The restriction of the literature review to substitution and scope of practice seems a bit  

awkward if the idea is to also understand the numbers of NPs/APNs.  

If the search was conducted in English—were there non-English sources that are not "grey"  

literature.  

 

 

Authors’ response  

Please see the Supplement for additional information on the literature scoping review which focused 

on the substitution effect element. The information on the data, data sources and limitations 

emanated from the TaskShift2Nurses Survey and subsequent follow-up with country experts.  

 

Indeed, the search was conducted in English, but we identified a Dutch report through a country 

expert, covered as “grey literature”.  

 

 

16. Reviewer’s comments:  

Top say that "percentage change is a method derived from demographics" arrogates the  

concept a bit...it is arithmetic. It also has its drawbacks as growth rates may not be  

consistent at different sizes of the population—inputs may lag and the size of the population  

of nurses may be dependent on total population size (e.g. larger countries may be more  

complex and thus more tolerant of NPs...or the inverse—who's to say?)  

 

Authors’ response  

We have changed the wording as follows (p. 9, 2nd para):  

Percentage change is a *common arithmetic method*, used in many disciplines including 

demographics (47).  

 

Percentage change is the most suited method we could identify, combined with CAGR and median 

yearly percentage change, to show growth rates among NPs (compared to physicians) within a 

country and across countries. Percentage change and CAGR were calculated irrespective of the 

population sizes, but based on the total numbers of NPs and physicians in the given years. Hence, 

they cannot be influenced by variations in the population sizes.  

 

The yearly percentage change is calculated as follows:  

Percentage Change = ((Value of Yn-Value of Y0)/Value of Y0)*100  

CAGR (Y0/Yn)= ((Value of Yn/Value of Y0)^(1/Yn) - 1)*100  

 

(Yn=Value (=total number of NPs / physicians) at year n (e.g. 2015); whereas Y0=Value in the first 

year covered (e.g. 2005))  
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17. Reviewer’s comments:  

The literature review inclusion and exclusion criteria seem confusing. Perhaps a PRISMA  

analysis is in order?  

 

Authors’ response  

We have followed the methods suggested by the Joanna Briggs Institute, please see the supplement 

for more details.  

 

 

 

18. Reviewer’s comments:  

The very exact number of NPs in the US in 2015 (n=174,943) gives the sense that this  

number is known. The authors needs to describe the variation in estimate and perhaps  

even put a specific data on the number.  

 

Authors’ response  

Thank you, we have further expanded the limitations section in general, including on the limited 

accuracy of the U.S. data.  

 

 

Discussion (p. 18, 2nd paragraph)  

[..][Due to state-level authority over licensing procedures, data may include double counting of NPs. 

Moreover, data on time trends of ten years were based on estimates and covered the licensed 

workforce. Hence, the U.S. data can at best be approximations to the actual number of practicing NPs 

over the ten-year period *and therefore need to be interpreted in light of the limitations.*  

 

 

 

19. Reviewer’s comments:  

Tables 1 and 2 presents various data and provides a good sense of trend and comparisons  

among the nations. However, the original sources of the data are not included. The OECD is  

a secondary source.  

 

Authors’ response  

Thank you for this important comment, we have added the original data sources upon which the 

OECD data are based to the sources of tables 1 and 2.  

 

Tables 1 and 2 (p. 14, 15):  

[…]  

Sources: authors’ calculations, based on the following data sources (38-41, 45, 51-55, 59-68), *The 

OECD statistics on physicians are based on the following primary data sources: United States: 

American Medical Association (AMA); Canada: Canadian Institute for Health Information (CIHI); 

Netherlands: The BIG register, Australia: Australian Institute of Health and Welfare (AIHW), New 

Zealand: Medical Council Medical Register (57, 58).*  

 

 

 

 

20. Reviewer’s comments:  
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Awkward "Include a younger existence of NPs" (page 17 line 78)  

 

Authors’ response  

We have revised the sentence completely, it now reads as follows (p. 18 / 19):  

 

*The low numbers in the Netherlands, Australia, and particularly in New Zealand and Ireland are at 

least partly influenced by the fact that NPs were introduced much later in these countries (1990s and 

2000s) than in the U.S. and Canada (13, 24, 61, 76-78).*  

 

21. Reviewer’s comments:  

In the end, the validity of the data remain questionable, especially for the US. What is  

needed is an assessment of the overlap of the roles and authorities of NPs across the nations  

and then that used to "adjust" the trend data—the data in Table 3 seem to provide some  

specific measure but how reliable is this? The problem of variation in specialty focus has  

not been raised. What is needed is an assessment of the overlap of the roles and authorities  

of NPs across the nations and then that may help condition the comparative data of the  

physicians.  

 

Authors’ response  

Thank you. This type of analysis would be interesting for future research; however, the data sources 

we used for this study do not provide information about the roles and authorities of NPs across the six 

countries. We also agree that the variation in specialty focus should be further analysed, which we 

have reflected in the discussion of the paper.  

 

 

Discussion (p. 20)  

*Yet, the number of studies was limited, did not take into account variations in specialty areas and 

were based on small sample sizes. Hence these findings require cautious interpretation of the data 

and call for more research in the field.*  

 

 

22. Reviewer’s comments:  

The CAGRs reflect rates within the bounds of the series, is there any conjecture  

on long term sustainability of the trends or some "kinks" in the trends.  

 

Authors’ response  

We agree that CAGRs only reflects the growth within the ten-year (or shorter) periods. Yet, this is why 

we also calculated yearly growth rates and median rates. At this stage it is hard to say if the growth 

will remain or slow down or perhaps increase. This is probably influenced by a range of factors and 

difficult to interpret with the data available. We have tried to address the multiple influencing factors in 

the conclusions.  

 

Conclusions (p. 21, 1st paragraph)  

Nurse Practitioners are a rapidly growing workforce internationally, growing faster than the medical 

profession in the six countries studied. *Data on the size and growth of NPs are available in all six 

countries, however, with variations in quality and completeness, particularly on time trends. 

Information on the extent of potential physician substitution effect is limited, yet, critical for workforce 

planning. As this workforce grows, improving data availability and monitoring as part of the overall 

health workforce is critical to inform educational capacity, uptake in practice and workforce planning.*  

 

 

23. Reviewer’s comments:  
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Awkward "...could covered a range of approximately..." p. 18 line 21)  

 

Authors’ response  

Thank you, we have corrected this error.  

 

 

 

24. Reviewer’s comments:  

It is a reasonable suggestion to include NPs in data bases. However, is this valid outside the  

6 nations?  

 

Authors’ response  

We believe this may be relevant, particularly as to future developments. There are an increasing 

number of countries at early stages introducing NPs or similar roles in their country contexts, either 

through expanding the educational pipeline for NPs, by introducing small scale APN programmes or 

expanding their scope-of-practice. Examples include Sweden, France, Germany, Switzerland, 

Estonia, Lithuania, Austria, Israel, among others. Hence, there is evidence that an increasing number 

of countries will introduce NPs or other APNs or expand their numbers in the future. For these 

countries, it may be relevant to start collecting data and monitoring APN statistics early on. Including 

NPs in international databases may therefore serve the purpose of not only raising awareness of the 

need to collect data but also to monitor this workforce internationally, as the number of countries with 

similar roles is expected to increase in the future.  

 

 

- Authors’ Response:  

Thank you for these suggestions which we have addressed as follows:  

 

We have included a short sentence on the variation of physician supply across high-income countries. 

The notion that high supply doesn’t correlate strongly with access to care is debated, depends on a 

variety of factors and country contexts, hence is highly complex. Since physician supply itself is not 

the primary purpose of our study (focusing on Nurse Practitioners), we have expanded the 

introduction and refer to the intensifying care needs. In the discussion we refer to cross-country 

variations in physician density across high-income countries and access to care. As for the notion of 

subsidiarity in role definition, we refer to Scope-of-Practice laws in the U.S. context as an example 

(but are not able to cover this in full detail, due to the word limits) and have expanded the paragraph 

in the discussion on policy and regulation impacting on the uptake of NP roles in the six countries 

studied.  

 

Following your comments, we have revised the introduction. We have shortened the section on 

physician shortages and added information on the increasing “care intensity” due to the rising number 

of patients with chronic conditions and multimorbidity. We agree that we have not sufficiently 

addressed this fact in the paper, hence, believe this is an important addition. We have also included 

additional references, such as the 2016 OECD report on health workforce, right jobs, right skills, right 

places (see below).  

 

Revisions in detail:  

 

Background (p. 5, 1st paragraph):  

 

Health workforce shortages and geographical imbalances exist in many countries worldwide (1). 

[TEXT ON SHORTAGES DELETED]. *The need for primary care providers is increasing to respond to 

the intensifying healthcare needs of their populations, triggered by the increasing rates of patients 
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with chronic conditions and multimorbidity (2, 3)*  

Discussion (p. 19, 2nd paragraph):  

The continuous and higher growth rates point to an emerging NP workforce that has not reached its 

full numerical potential, as compared to professions with a longer tradition, such as the physician 

workforce. Many countries in our study have removed or eased regulatory barriers to expanded scope 

of practice, such as Australia, Canada, New Zealand, the Netherlands and the U.S. (Cashin, 2014, 

Parliament of New Zealand, 2014, van Meersbergen, 2011, Phillips, 2016, Kroezen et al., 2011). 

Canada and New Zealand expanded prescriptive authority for NPs in 2012 and 2014, respectively 

(Parliament of New Zealand, 2014, Government of Canada, 2012). In Australia, NPs got access to the 

Medical and Pharmaceutical Benefits Scheme in 2010, easing their practice, the Netherlands has 

regulated the Nurse Specialist profession in 2009 and expanded scope of practice in 2012 (van 

Meersbergen, 2011, Australian Government, 2010). *In the U.S., an increasing number of states have 

removed regulatory barriers by revising scope of practice laws over the last decade (81, 84) . Future 

research is warranted to identify systemic facilitators and barriers that may cause variations in the 

implementation of NP roles in different country contexts”.  

 

Discussion (p. 19, 3rd paragraph):  

... *In the Netherlands, for instance, Nurse Specialists have been added to its physician workforce 

projection as one scenario to account for substitution (33). Yet, reasons for cross-country variations in 

health workforce supply, skill-mix changes across high-income countries and access to care is one 

area of research that warrant further high-quality evaluations.*  

1. For example, in the background section, the authors discuss shortages in the physician workforce 

as a core element explaining the current interest for NPs worldwide. However, they do not mention 

that the shortage is not absolute but relative to the ever-increasing intensity of care provided. In 

absolute numbers, the number of physicians per capita is growing mostly everywhere. The challenge 

is that the pace of care-intensity of outstripping the growth in HR.  

 

- Authors’ Response:  

Indeed, in most OECD countries the physician supply is increasing, yet the situation among primary 

care physicians looks different, since less medical students chose primary care as a specialty and 

geographical imbalances persist. Moreover, many countries project primary care physician shortages 

for the future. We have revised the introduction and focus more on the shortage of primary care 

physicians in light of the increasing numbers of patients with chronic conditions and multimorbidity.  

See the revisions to the Background section (copied here again for your convenience):  

Background (p. 5, 1st paragraph):  

 

Health workforce shortages and geographical imbalances exist in many countries worldwide (1). 

[TEXT ON SHORTAGES DELETED]. *The need for primary care providers is increasing to respond to 

the intensifying healthcare needs of their populations, triggered by the increasing rates of patients 

with chronic conditions and multimorbidity (2, 3)*  

 

2. On page 5, lines 20-22 statements about NPs introduction in federal countries there should be a 

mention that laws regarding NPs are state/ province based and that the dates provided are for the 

earliest adopting legislations inside those federations.  

 

- Authors’ Response:  

Thank you for this important comment, we have made the revisions as you suggest.  

 

 

Background (p. 5, 2nd paragraph):  

 

The U.S. was the first country to introduce NPs in 1965 *(in Colorado)*, followed by Canada in 1967 
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*(in Nova Scotia)* (11, 12). NP practice regulations have since been instituted and managed at the 

subnational level in these countries.*NP practice regulations have since been instituted and managed 

at the subnational level in these countries.*  

 

3. In fact there is a broader issue regarding the unit of analysis at stake. In federations, legislation 

regarding NPs score of practice and training, the regulated title, the professional regulation bodies are 

all parts of States / Provinces jurisdiction. If there is a reason to conduct the analysis at the National 

level, this should be discussed (in more detail than what is stated on p 17 lines 26-33. If not, some 

level of detail regarding States / Provinces differences should be included. For example, in Canada, 

the average is 9,8 NPs/ 100 000 but Ontario (most populous province) has 15,1 NPs/ 100 000 and 

Quebec (2nd most populous province) 2,4 NPs/ 100 000. As such, the Canadian average matters 

very little to an Ontarian or a Quebecer.  

 

- Authors’ Response:  

Thank you for highlighting the importance to conduct sub-national state/province specific analyses. 

We agree this is an important area, but goes beyond the feasibility of this analysis. This could be 

done in future research focusing on individual countries or a sub-set of countries. Comparing sub-

national density and growth rates across the 50 U.S. states plus D.C. in itself would be a major 

undertaking and comparisons with Canada’s provinces and territories, and Ireland, Australia, New 

Zealand, and the Netherlands would go beyond the scope and feasibility of this study. We provide an 

overview at the national/federal levels as the basis for future, more detailed analyses at subnational 

levels.  

 

We have included a short sentence to address the variations across provinces/territories and other 

variations in density in Canda, based on CIHI data.  

Discussion (p. 18, 3rd paragraph):  

Reasons for a small NP base in Canada have been discussed, and include limited role clarity, 

differences across provinces and territories in education and uptake, and challenges in creating 

positions for NPs (12, 29, 74). *Moreover, large variations in the NP density exist across provinces 

and territories, rural versus urban areas and by employer, suggesting a more granular analysis of 

potentially influencing factors may be needed (51).*  

 

4. Overall the paper is not without merit but fail quite short of a proper analysis of the situation. The 

conclusion is very weak.  

 

- Authors’ Response:  

We have revised the text in line with your suggestions to the extent that it was feasible given the 

scope of the study and the word limits.  

 

We have completely revised the conclusions focusing more on the data quality and limitations:  

 

 

Conclusions (p. 21)  

*Nurse Practitioners are a rapidly growing workforce internationally, growing faster than the medical 

profession in the six countries studied. Data on the size and growth of NPs are available in all six 

countries, however, with variations in quality and completeness, particularly on time trends. 

Information on the extent of potential physician substitution effect is limited, yet, critical for workforce 

planning. As this workforce grows, improving data availability and monitoring as part of the overall 

health workforce is critical to inform educational capacity, uptake in practice and workforce planning.*  

 

 

Reviewer: 5  
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Reviewer Name  

Dr Linda Kurti  

Institution and Country  

Urbis Pty Ltd  

Australia  

Please state any competing interests or state ‘None declared’:  

none declared  

 

1. Reviewer’s comments:  

Please leave your comments for the authors below. The topic is of interest in the context of health 

workforce reform and planning.  

Authors’ Response:  

Thank you for the in-depth review of our paper. This is much appreciated. We provide a detailed 

overview below of how we have followed your suggestions and comments.  

 

2. Reviewer’s comments:  

The authors note that data is not comparable across countries, however do make comparisons as to 

percentages of NPs across country, which could be clarified given that, as noted, some countries 

have only recently registered NPs so they have an understandably smaller proportion of practicing 

NPs than the US. It would be useful to explore why the uptake differs across countries; for instance, in 

Australia there was a significant uptake in the first year that NPs had access to the MBS and PBS 

schedules; however since then uptake has declined significantly. There are undoubtedly a number of 

systemic enablers or barriers in each country which will influence the attractiveness of the NP role to 

potential candidates.  

 

- Authors’ Response:  

Thank you, we have added the information that some countries have introduced NPs at a much later 

point in time than the U.S. and Canada.  

Discussion, page 17-18: we have revised this sentence completely, which now reads as follows: (text 

in *…* means revision/addition)  

*The low numbers in the Netherlands, Australia, and particularly in New Zealand and Ireland are at 

least partly influenced by the fact that NPs were introduced much later in these countries (1990s and 

2000s) than in the U.S. and Canada*.  

 

In addition, we have added a sentence to highlight the need for an analysis of systemic policy barriers 

and enablers to the NP role uptake.  

Discussion, page 17. We have revised the paragraph as follows:  

The continuous and higher growth rates point to an emerging NP workforce that has not reached its 

full numerical potential, as compared to professions with a longer tradition, such as the physician 

workforce [..].*Future research is warranted to explore why the NP role uptake differs across countries 

and to identify systemic facilitators and barriers that may influence the implementation of NP roles in 

different country contexts.*  

 

3. Reviewer’s comment:  

The article is a useful addition to the literature regarding numbers of NPs across countries. The 

concluding statement that if growth rates continue the workforce will increase considerably is 

tautologous and does not take into account the fact that the ability of the system to accommodate 

additional NPs will require acceptance of the potential scope of practice and contribution of the NP 

role. These factors appear to be influential, in Australia at least, in encouraging or discouraging 

nurses to consider training for advanced practice roles.  

 

- Authors’ Response:  
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Thank you, we have rewritten the conclusion as follows and focus more on the data availability and 

quality issues as prerequisite for workforce monitoring. However, in the Discussion (p. 20), we refer to 

the need to identify the systemic barriers and enablers to the integration of NP roles.  

 

Conclusions (p. 21, 1st paragraph):  

Nurse Practitioners are a rapidly growing workforce internationally, growing faster than the medical 

profession in the six countries studied. *Data on the size and growth of NPs are available in all six 

countries, however, with variations in quality and completeness, particularly on time trends. 

Information on the extent of potential physician substitution effect is limited, yet, critical for workforce 

planning. As this workforce grows, improving data availability and monitoring as part of the overall 

health workforce is critical to inform educational capacity, uptake in practice and workforce planning.*  

 

Discussion (p. 20, 2nd paragraph):  

... *Future research is warranted to identify systemic facilitators and barriers that may cause variations 

in the implementation of NP roles in different country contexts.*  

 

 

 

4. Reviewer’s comment:  

The article would benefit from careful editing throughout for grammar and meaning. As only three 

examples, p 17, line 48 'younger existence of NPs' does not make sense; on p18, line 21 the verb 

tense is incorrect, and in line 25 the verbs do not agree.  

Authors’ Response:  

Thank you for spotting these mistakes, which we have corrected.   

 

Additional comments by the reviewer (provided in an attachment):  

 

5. Reviewer’s comments:  

Awkward wording: "… sufficient numerical size of NPs" (p5 , line 26) better to read  

"sufficient number of NPs"  

"Few international research exists" (p. 5 line 29)...""Little international research"  

 

- Authors’ Response:  

Thank you, we have made the corrections.  

 

6. Reviewer’s comments:  

In general, the review of the literature is argumentative rather than a truly critical review. The authors 

seem to want to maker a point about the relative lack of research on the numbers of nurse 

practitioners in order to make their analysis seem more innovative. The tone could be modified to say 

that there hasn't been a study that compares these numbers across this many countries in as 

complete a fashion. The fact remains that there has been a fairly comprehensive cross-national study 

of the status of NPs in OECD countries albeit not so recently, see: OECD Health Working Paper No. 

54  

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=delsa/hea/wd/  

hwp(2010)5&doclanguage=en  

 

The current analysis certainly does provide new data on the number of APNs and NPs.  

 

- Authors’ Response:  

We are aware of the 2010 OECD working paper, which we had also cited in the manuscript. We 

agree that we should have included more information about the OECD study, since it provides some 

statistics on NP/APNs (albeit much more limited than our study in terms of data, years covered, cross-
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country comparison, dating back to 2010 or later, as the reviewer notes; yet with no information on 

time trends). We have toned down the language on the “uniqueness” of the study and added more 

information on the OECD study in the introduction.  

 

Revisions in detail:  

 

Introduction (p. 5, 4th para), here we added information on the OECD study:  

 

Existing international research on the size of the NP workforce is limited. The international literature 

has compared primarily NP education, governance, and regulation of titles (19-23). In an overview of 

the primary care workforce in six countries, the total number of NPs was found to be low in most 

countries (24). However, the study only provided the total number of providers, no further information 

on its relative size compared to other professions or time trends. *A 2010 OECD report found the NP 

workforce to be the largest in the U.S. in absolute and relative size compared to the total nursing 

workforce, followed by Canada, Australia and Ireland (20). Yet, the report only covered selected 

countries, did not differentiate between activity levels and dates back to 2010. It did not provide data 

on time trends.*  

 

In the Discussion (2nd paragraph), we have deleted the first sentence on the uniqueness of the study 

and begin the paragraph directly with the limitations of the study:  

 

• *The study faces several limitations*. First, data sources varied …  

 

 

7. Reviewer’s comments:  

Awkward "on the size of NPs in Canada (p. 5 Line 41)  

 

- Authors’ response:  

Thank you, we have edited this sentence.  

 

 

8. Reviewer’s comments:  

That sentence suggests that there is little known about the "scope of practice" of NPs. Again,I refer to 

the OECD paper cited above.  

 

- Authors’ response:  

We have added information from the OECD working paper on the typical tasks and  

activities performed by NPs in the countries, thank you for the suggestion.  

 

Introduction (p. 5-6), the following addition:  

While NPs perform a substantially expanded range of clinical services, there is limited  

knowledge on the detailed level of advanced practice. *The 2010 OECD report provides information 

on the typical tasks and activities provided by NPs in Australia, Canada, Ireland, the United Kingdom 

and the U.S. suggesting that NPs provide a large range of services at the interface with the medical 

profession (20).*  

   

 

9. Reviewer’s comments:  

P. 5 Line 56 et seq. "The study pursued the following research questions: " There re  

No questions that follow that statement, just research goals or objective.  

 

- Authors’ response:  
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Thank you, we have made the corresponding change and refer now to research  

*objectives*.  

 

10. Reviewer’s comments:  

The focus on "substitution effect" as a key term for "levels of practice" will get to a part of  

the overlap between physician and NP activity, but it will potentially leave out the unique  

elements of clinical and professional activity.  

 

- Authors’ response:  

We are aware of this difference in terminology, yet, the paper focuses on the  

potential for physician substitution (in order to inform future workforce planning,  

for instance), hence we have kept this focus.  

 

 

11. Reviewer’s comments:  

It is not clear what a "literature scoping  

review" is to me. The rules/procedure for this type of review need to be described—  

better yet, a structured review ought to be done.  

 

- Authors’ response:  

Thank you. We have added a supplement to the article in which we describe what a  

literature scoping review is. The difference to a systematic literature review is  

primarily in the way the research question is formulated (PCC) instead of PICO and its  

inclusion criteria, covering all published evidence (including peer-reviewed and grey  

material) instead of focusing on the best evidence only.  

 

Methods (p. 8), third phase: literature scoping review:  

 

In addition to the secondary data analysis, we conducted a comprehensive literature scoping review 

(35), covering Medline, CINAHL, Google Scholar, and grey literature, to identify studies on 

substitution effect/extent of advanced practice. *Literature scoping reviews have evolved over the last 

20 years as a method for synthesising the evidence on a specific topic or research question (35, 42). 

Compared to systematic literature reviews, research questions in scoping reviews are broader and 

typically defined per PCC (Population, Concept, Context) instead of PICO (Participants, Interventions, 

Comparisons, Outcomes) elements (35), hencesuitable to a broader research question (see 

Supplement). Moreover, scoping reviews are designed to provide a synthesis of a wider and broader 

type of evidence beyond peer-reviewed journal articles, and include various, heterogeneous sources 

instead of focusing on the best evidence only (43). We followed the methodology by the Joanna 

Briggs Institute (35) (see Supplement).*  

 

 

12. Reviewer’s comments:  

The citation to the TaskShift survey needs to be updated, the Health Policy article appeared  

in December 2015 The description of the process seems adequate, however, the survey  

might best be described as original work within the scope of this analysis as it seems  

integral to this study.  

 

- Authors’ response  

Thank you for spotting the citation error, which we have now corrected. Thank you also for suggesting 

to describe the survey as original work as part of this study, which we have done, see below.  

 

Revisions:  
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Methods, page 7:  

First phase: identification of countries and data availability - the TaskShift2Nurses Study  

[…]  

The TaskShift2Nurses study identified eleven countries with NP/APNs: Australia, Canada, Finland, 

Ireland, Netherlands, England, Northern Ireland, Scotland, Wales, New Zealand and the U.S (22, 36). 

Definitions used were existence of NP/APNs, education at NP/APN level and advanced practice 

focusing on primary care, measured by seven clinical activities: authority to prescribe medications, 

order medical tests, decide on medical treatment, diagnose/perform advanced health assessment, 

referrals, responsibility for a panel of patients, and first point of contact (4). *The survey was integral 

to this study insofar, as it helped identify countries with data on NP/APN and the respective 

authoritative sources at national/federal level.*  

 

 

13. Reviewer’s comments:  

Awkward text "The countries within the United Kingdom and Finland … " (p 7 line 56). The  

first half of the phrase may be accurate, but I am not aware that Finland has separatecountries within 

its boundaries.  

 

- Authors’ response  

You are right, this sentence may be misleading. We have made the following changes:  

 

*Finland and* the countries within the United Kingdom *deleted*[..] were excluded from this study, 

because no registry data or other national or subnational data sources on NP/APNs were identified.  

 

 

14. Reviewer’s comments:  

The variation in the sources of data is an issue of itself and the situation in the US needs a  

bit more explanation as to the size of the differences in the numbers. Saying "we chose ...  

the most accurate data sources ..."without further explanation of what constitutes accuracy  

is a bit of a stretch. That needs to be explained more carefully.  

 

- Authors’ response  

Thank you, we have revised the paragraph as follows and differentiate now between the first and 

second research objective:  

 

Methods (p. 8, 2nd para):  

 

*To analyse the first research objective, we chose the data source based on the year of data 

availability (ideally 2015), the completeness of the data as to the total size of the workforce, and the 

activity status (ideally data covering ‘practising” NPs, followed by professionally active and 

registered/licensed). For the second research objective, we prioritised on data sources with time 

series (ideally from 2005 to 2015), followed by completeness of data, and activity status. Time series 

data was limited in four countries, the U.S., the Netherlands, Ireland and Australia*.  

 

15. Reviewer’s comments:  

The restriction of the literature review to substitution and scope of practice seems a bit  

awkward if the idea is to also understand the numbers of NPs/APNs.  

If the search was conducted in English—were there non-English sources that are not "grey"  

literature.  
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- Authors’ response  

Please see the Supplement for additional information on the literature scoping review which focused 

on the substitution effect element. The information on the data, data sources and limitations 

emanated from the TaskShift2Nurses Survey and subsequent follow-up with country experts.  

 

Indeed, the search was conducted in English, but we identified a Dutch report through a country 

expert, covered as “grey literature”.  

 

 

16. Reviewer’s comments:  

Top say that "percentage change is a method derived from demographics" arrogates the  

concept a bit...it is arithmetic. It also has its drawbacks as growth rates may not be  

consistent at different sizes of the population—inputs may lag and the size of the population  

of nurses may be dependent on total population size (e.g. larger countries may be more  

complex and thus more tolerant of NPs...or the inverse—who's to say?)  

 

- Authors’ response  

We have changed the wording as follows (p. 9, 2nd para):  

Percentage change is a *common arithmetic method*, used in many disciplines including 

demographics (47).  

 

Percentage change is the most suited method we could identify, combined with CAGR and median 

yearly percentage change, to show growth rates among NPs (compared to physicians) within a 

country and across countries. Percentage change and CAGR were calculated irrespective of the 

population sizes, but based on the total numbers of NPs and physicians in the given years. Hence, 

they cannot be influenced by variations in the population sizes.  

 

The yearly percentage change is calculated as follows:  

Percentage Change = ((Value of Yn-Value of Y0)/Value of Y0)*100  

CAGR (Y0/Yn)= ((Value of Yn/Value of Y0)^(1/Yn) - 1)*100  

 

(Yn=Value (=total number of NPs / physicians) at year n (e.g. 2015); whereas Y0=Value in the first 

year covered (e.g. 2005))  

 

 

 

17. Reviewer’s comments:  

The literature review inclusion and exclusion criteria seem confusing. Perhaps a PRISMA  

analysis is in order?  

 

- Authors’ response  

We have followed the methods suggested by the Joanna Briggs Institute, please see the supplement 

for more details.  

 

 

 

18. Reviewer’s comments:  

The very exact number of NPs in the US in 2015 (n=174,943) gives the sense that this  

number is known. The authors needs to describe the variation in estimate and perhaps  

even put a specific data on the number.  

 

- Authors’ response  
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Thank you, we have further expanded the limitations section in general, including on the limited 

accuracy of the U.S. data.  

 

 

Discussion (p. 18, 2nd paragraph)  

[..][Due to state-level authority over licensing procedures, data may include double counting of NPs. 

Moreover, data on time trends of ten years were based on estimates and covered the licensed 

workforce. Hence, the U.S. data can at best be approximations to the actual number of practicing NPs 

over the ten-year period *and therefore need to be interpreted in light of the limitations.*  

 

 

 

19. Reviewer’s comments:  

Tables 1 and 2 presents various data and provides a good sense of trend and comparisons  

among the nations. However, the original sources of the data are not included. The OECD is  

a secondary source.  

 

- Authors’ response  

Thank you for this important comment, we have added the original data sources upon which the 

OECD data are based to the sources of tables 1 and 2.  

 

Tables 1 and 2 (p. 14, 15):  

[…]  

Sources: authors’ calculations, based on the following data sources (38-41, 45, 51-55, 59-68), *The 

OECD statistics on physicians are based on the following primary data sources: United States: 

American Medical Association (AMA); Canada: Canadian Institute for Health Information (CIHI); 

Netherlands: The BIG register, Australia: Australian Institute of Health and Welfare (AIHW), New 

Zealand: Medical Council Medical Register (57, 58).*  

 

 

 

 

20. Reviewer’s comments:  

Awkward "Include a younger existence of NPs" (page 17 line 78)  

 

- Authors’ response  

We have revised the sentence completely, it now reads as follows (p. 18 / 19):  

 

*The low numbers in the Netherlands, Australia, and particularly in New Zealand and Ireland are at 

least partly influenced by the fact that NPs were introduced much later in these countries (1990s and 

2000s) than in the U.S. and Canada (13, 24, 61, 76-78).*  

 

21. Reviewer’s comments:  

In the end, the validity of the data remain questionable, especially for the US. What is  

needed is an assessment of the overlap of the roles and authorities of NPs across the nations  

and then that used to "adjust" the trend data—the data in Table 3 seem to provide some  

specific measure but how reliable is this? The problem of variation in specialty focus has  

not been raised. What is needed is an assessment of the overlap of the roles and authorities  

of NPs across the nations and then that may help condition the comparative data of the  

physicians.  

 

- Authors’ response  
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Thank you. This type of analysis would be interesting for future research; however, the data sources 

we used for this study do not provide information about the roles and authorities of NPs across the six 

countries. We also agree that the variation in specialty focus should be further analysed, which we 

have reflected in the discussion of the paper.  

 

 

Discussion (p. 20)  

*Yet, the number of studies was limited, did not take into account variations in specialty areas and 

were based on small sample sizes. Hence these findings require cautious interpretation of the data 

and call for more research in the field.*  

 

 

22. Reviewer’s comments:  

The CAGRs reflect rates within the bounds of the series, is there any conjecture  

on long term sustainability of the trends or some "kinks" in the trends.  

 

- Authors’ response  

We agree that CAGRs only reflects the growth within the ten-year (or shorter) periods. Yet, this is why 

we also calculated yearly growth rates and median rates. At this stage it is hard to say if the growth 

will remain or slow down or perhaps increase. This is probably influenced by a range of factors and 

difficult to interpret with the data available. We have tried to address the multiple influencing factors in 

the conclusions.  

 

Conclusions (p. 21, 1st paragraph)  

Nurse Practitioners are a rapidly growing workforce internationally, growing faster than the medical 

profession in the six countries studied. *Data on the size and growth of NPs are available in all six 

countries, however, with variations in quality and completeness, particularly on time trends. 

Information on the extent of potential physician substitution effect is limited, yet, critical for workforce 

planning. As this workforce grows, improving data availability and monitoring as part of the overall 

health workforce is critical to inform educational capacity, uptake in practice and workforce planning.*  

 

 

23. Reviewer’s comments:  

Awkward "...could covered a range of approximately..." p. 18 line 21)  

 

- Authors’ response  

Thank you, we have corrected this error.  

 

 

 

24. Reviewer’s comments:  

It is a reasonable suggestion to include NPs in data bases. However, is this valid outside the  

6 nations?  

 

- Authors’ response  

We believe this may be relevant, particularly as to future developments. There are an increasing 

number of countries at early stages introducing NPs or similar roles in their country contexts, either 

through expanding the educational pipeline for NPs, by introducing small scale APN programmes or 

expanding their scope-of-practice. Examples include Sweden, France, Germany, Switzerland, 

Estonia, Lithuania, Austria, Israel, among others. Hence, there is evidence that an increasing number 

of countries will introduce NPs or other APNs or expand their numbers in the future. For these 

countries, it may be relevant to start collecting data and monitoring APN statistics early on. Including 
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NPs in international databases may therefore serve the purpose of not only raising awareness of the 

need to collect data but also to monitor this workforce internationally, as the number of countries with 

similar roles is expected to increase in the future. 

 

VERSION 2 – REVIEW 

REVIEWER Professor JamesBuchan 
Queen Margaret University, Scotland 

REVIEW RETURNED 15-Jul-2016 

 

GENERAL COMMENTS The authors have dealt effectively with my initial review comments, 
and appear to have addressed satisfactorily the majority of points 
made by other reviewers  

 

REVIEWER Esther Sangster-Gormley 
University of Victoria  
Canada 

REVIEW RETURNED 13-Jul-2016 

 

GENERAL COMMENTS The authors attended to all of the reviewer comments 
comprehensively. I have no other suggestions to add. 

 

REVIEWER Damien Contandriopoulos 
Université de Montréal (CANADA) 

REVIEW RETURNED 17-Jul-2016 

 

GENERAL COMMENTS The paper remains very descriptive but it provides new and 
interesting insights relative to NPs roles and numbers internationally. 
In my view it deserves to be published.  

 

REVIEWER Linda Kurti 
Urbis Pty Ltd  
Australia 

REVIEW RETURNED 06-Aug-2016 

 

GENERAL COMMENTS This is much improved and its conclusions are reasonable given the 
limitations of the data. It is surprising that there has only been one 
RCT since the 1970s and it would be reasonable to conclude the 
future workforce planning would be strengthened by strong 
comparison studies between NP and physician scopes of practice. 
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