
Abstract
Written by a group of political science researchers, this commentary focuses on the contributions of political science 
to public health and proposes research avenues to increase those contributions. Despite progress, the links between 
researchers from these two fields develop only slowly. Divergences between the approach of political science to public 
policy and the expectations that public health can have about the role of political science, are often seen as an obstacle 
to collaboration between experts in these two areas. Thus, promising and practical research avenues are proposed 
along with strategies to strengthen and develop them. Considering the interdisciplinary and intersectoral nature of 
population health, it is important to create a critical mass of researchers interested in the health of populations and in 
healthy public policy that can thrive working at the junction of political science and public health.
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Introduction 
In recent years, an increasing number of scientific papers,1-7 

books,8,9 essays, commentaries,10-13 guides and tools14-16 have 
been exploring different facets of public health policy. The 
link between science and politics is openly debated in the 
context of the growing interest in evidence-based public 
health practice or even evidence-based policy-making.10,17,18 
The development of strategies to support the adoption of 
health-promoting public policies14,15 appears to many experts 
as essential for the future of public health. Political science 
approaches have also been used, more or less directly, to analyse 
public health problems related to the social determinants of 
health and health inequalities,19-22 as well as the promotion of 
healthy lifestyles (tobacco use, alcohol, obesity).23-26 Despite 
progress, close linkages between researchers in public health 
and in political science are a long time coming. 
Public health researchers often criticize political scientists for 
being too “theoretical” in their approach. Political scientists, 
on the other hand, often consider public health researchers as 
having a “naive” understanding of political reality. Yet these 
generalizations do not justify the lack of rapprochement. In 
a context where the value of inter-disciplinarity and inter-
sectoriality is increasingly recognised, there is a considerable 
room for improvement. The objective of this commentary is to 
outline why, and in what ways, political science can contribute 
to public health both as a field of inquiry, policy and practice.
What follows builds upon existing research as well as upon 
our own experiences in Canadian research, teaching, and 
knowledge-transfer institutions. Individually and collectively 
we have explored the intersection of public health and 

political science by means of congresses,27,28 workshop,29 

deliberative forum,30 the development of a network of public 
policy researchers interested in population health; and, 
collaborative research reports.31,32 We now wish to advance 
our collective understanding and underscore the importance 
of further developing collaborations between researchers in 
the field of public health and political science. Our goal is to 
shed more light on the complex public health problems that 
confront public health officials, political leaders, and indeed 
the population at large. 
To do this, we will first examine the main characteristics of 
public health and political science in order to highlight how 
they diverge regarding their interpretation of public policy, 
but also how they converge in terms of their common interest 
in understanding how healthy public policies are put into 
place. This examination will underline underexplored issues 
as well as the political variables that are rarely examined in 
research about healthy public policies. We will then propose 
avenues for research that deserve more attention if we are to 
advance our collective understanding of public health. 

Distinct Fields but Common Interests 
Political science is usually associated with the: “study of the 
state, government and politics,”33 or with the analysis of power 
relations and of the relations between the rulers and those 
subjected to their rule (the nature of power, its foundation, 
how it is deployed, its objectives and effects). To put it another 
way, political science investigates: (1) politics – formal and 
informal political action, including political parties, interest 
groups and social movements; (2) policies – public policies 
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which are the translation of collective choices and structure 
the allocation of resources; as well as, (3) the polity: formal 
political institutions and political systems.34 It includes 
different research domains such as comparative political 
systems, public administration, international relations, and 
policy analysis. 
Public health can be defined as cross-roads of disciplines 
where medicine, epidemiology, and nursing converge and 
open up to social sciences such as psychology, anthropology, 
and sociology. It is also a professional and institutional 
activity aiming to protect and promote the health of the 
population thanks to interventions in different areas such as 
infectious diseases, environmental health or the promotion 
of healthy lifestyles. It is a field which relies on various 
bodies of knowledge for public action; its interventions can 
take many forms such as direct services to individuals or 
communities, diseases surveillance, or the development of 
health-promoting public policies.35 Despite early recognition 
of the political dimension of health and of the influence of 
the social and political environment of health,36,37 detailed 
study of interactions between health and politics are often 
neglected.38

In all countries, protection of the population from health 
risks is the traditional and main mission of public health. 
Health promotion has developed more recently, to various 
degrees and forms.39 It has close ties to the social sciences, 
including political science.4,40 This is particularly the case 
since the publication of the Ottawa Charter in 1986 which 
advocates for the adoption of health-promoting public 
policies41 and, more recently, with the advent of a “health 
in all” policies approach.42 However, there are divergences 
between the approach of political science to public policy and 
the expectations that public health often has about politics 
and policy-making. These divergent expectations are often 
an obstacle for collaboration between political scientists and 
public health experts.7,43-45 In summary, these divergent views 
include:
•	 The contrast between political scientists who seek to 

understand the policymaking process which leads to the 
adoption and implementation of public policies vs. public 
health specialists who seek to identify the steps to take 
in order to successfully advocate for health-promoting 
public policies. The former conceive of health and the 
complex challenges related to this domain as an area of 
study while the latter often perceive political science as 
a resource or an instrument to achieve healthy public 
policy.

•	 The recognition of the uncertainties and limitations of 
expert knowledge on public policies that is common in 
political science vs. the instrumental use of knowledge 
and expertise as a lever to promote health-promoting 
public policies. Research in political science has clearly 
shown that the making of public policy is neither a linear 
nor a uniquely reasoned process.46-48 Empirical work 
centred on public health issues has documented that the 
availability of scientific evidence alone is not sufficient 
to convince decision-makers of the relevance of a 
solution.31,49-50 Nevertheless, in the public health literature 
there continues to be calls for public health policy to be 
evidence-based or at least evidence-informed with little 

reference to the complexities of public policy-making.51

•	 The recognition of the plurality of interests in our 
societies10 vs. the public health assumption that health 
considerations are (or should be) the predominant 
determinants of public policy decisions.52 In the political 
science literature it is axiomatic that, when deciding about 
policy, governments must balance and reconcile multiple 
overarching goals and objectives that in addition to health 
issues, decision-makers also have to weigh economic and 
environmental challenges to name but two. 

•	 The political science interest in analyzing the roles 
and responsibilities of various actors (including public 
health) within public institutions and state governance 
more broadly vs. a public health interest in using the 
roles and responsibilities of these public health actors to 
advocate for social and policy change. A political science 
perspective focuses on the integration of the public health 
function into the modern machinery of government 
which, when combined with overarching rules about 
public service neutrality and limited visibility, has the 
effect of constraining the policy advocacy by public 
health officials.53

Political science and public health thus often have different 
points of view about the process by which public policy is, 
or should be, formulated. But there is, nevertheless, common 
ground in a number of areas and both fields have a shared 
interest in actions that promote the public good. The public 
and institutional character of public health creates interest 
in institutions, public administration, and governance. The 
goal of health-promoting public policies creates an interest in 
policy analysis, ie, the analysis of the choices to be made, of the 
resources to be allocated, the knowledge to be used, and of the 
dynamics of actors trying to influence the content of public 
policies. Given these areas of common interest, it is important 
to identify the potential contributions of political science to a 
better understanding of some of the key challenges faced by 
public health. 

Potential Research Avenues
In order to conduct fruitful and innovative research, the 
expertise and knowledge developed by both fields is critical. 
With a view to providing a stronger foundation for our 
analysis of the complex issues confronted by public health 
drawing on the expertise and insights of political science, 
and also on our own collaborative research with public health 
experts, we believe that the following research avenues are 
both promising and practical:
•	 Sharing, application and exchange on the various 

conceptual models and schemes of interpretation related 
to the formulation, adoption and implementation of 
public policies in the political context of our societies. In 
thinking about public health policies there is a need to 
take into consideration the diversity of political variables 
which influence collective choices and the ethical 
dilemmas they raise, for example between individual 
freedom and the common good.54 To do this, the 
mechanisms of participatory or deliberative democracy 
can be used to supplement the existing institutions 
of representative government.55,56 

•	 Analysis and discussion of the functions of public health 
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with greater attention to the role of the state, of public 
administration, and of governance, at the local, national 
and global levels. What is also required is greater 
consideration of the dynamics between the local, national 
and global level. We also need to ask about the functions 
that public health actors plays at each level and the basis 
for their legitimacy.57

•	 More emphasis on evaluation, prospective and 
retrospective, of public policies that can allow, when 
needed, for adjustment in the health-promoting public 
policy. Program evaluation has already received some 
attention but public policy evaluation is less frequent, even 
though it is crucial to critically assess the choices made, 
the resources invested and their impact. This being said, 
the growing interest in health impact assessment (HIA) 
has led to some experiments and institutionalisation, 
particularly in Anglo-Saxon countries.58-61 

•	 Greater recourse to the comparative analysis of regions, 
provinces, or countries to highlight the strengths and the 
limitations of the healthy public policy being considered. 
It is under-explored, but comparative analysis can be a 
fruitful source for policy learning across jurisdictions 
and organisations.62,63

It is possible to press ahead and use diverse strategies to 
strengthen and develop those research avenues. Those 
strategies include holding exchange workshops involving 
different generations of researchers and practitioners; joint 
interdisciplinary and intersectoral research workshops on 
public policy case studies; and taking full advantage of existing 
experimentation and practices. 

Conclusion
In this commentary, we have underscored how it is critical to 
anchor the analysis of public health policies in the political 
science approaches and models. Clearly, tools and analysis 
have already been developed to better support the analysis 
of public policies. However, gray areas remain as to the most 
appropriate way of analyzing the political variables that 
sometimes interfere with making public health solutions a 
priority in the political system. We have targeted research 
avenues that would contribute to better understand the 
dynamics among actors involved in collective decision-
making related to health, at the intersection where knowledge 
and values often clash. 

Acknowledgements
The authors thank the Quebec Population Health Research 
Network for its support to the Public Policy and Population 
Health Strategic Group. Thank you to the anonymous 
reviewers for their helpful comments on an earlier version of 
this article. All authors are members of the Public Policy and 
Population Health Strategic Group of the Quebec Population 
Health Research Network (QPHRN/RRSPQ), funded by the 
Fonds de recherche du Quebec_Santé (FRQ_S). 

Ethical issues 
Not applicable.

Competing interests 
Authors declare that they have no competing interests. 

Authors’ contributions 
FG, PB, CC, PF, and EM conceptualized the paper. FG wrote the manuscript, 
and all authors contributed to revision.

Authors’ affiliations 
1School of Administrative Sciences, TÉLUQ, Université du Québec, Quebec 
City, QC, Canada. 2Department of Social and Preventive Medicine, Université 
Laval, Quebec City, QC, Canada. 3Department of Political Science, Université 
du Québec à Montréal, Montréal, QC, Canada. 4School of Public and 
International Affairs, University of Ottawa, Ottawa, ON, Canada. 5Faculty of 
Nursing, Université Laval, Quebec City, QC, Canada. 

References
1. Cairney P. How can policy theory have an impact on policy 

making? The role of theory-led academic-practitioner 
discussion. Teaching Public Administration. 2015;33(1):22-39. 
doi:10.1177/0144739414532284 

2. Carpenter D. Is health politics different? Annu Rev Polit Sci. 
2012;15(1):287-311. doi:10.1146/annurev-polisci-050409-113009

3. Breton E, de Leeuw E. Theories of policy process in health 
promotion research: a review. Health Promot Int. 2011;26:82-90.

4. de Leeuw E, Clavier C, Breton E. Health policy – Why research 
it and how: health political science. Health Res Policy Syst. 
2014;12(1):55. doi:10.1186/1478-4505-12-55

5. Bernier NF, Clavier C. Public health policy research: Making 
the case for a political science approach. Health Promot Int. 
2011;26(1):109-116. doi:10.1093/heapro/daq079 

6. Oliver TR. The politics of public health policy. Annu Rev 
Public Health. 2006;27:195-233. doi:10.1146/annurev.
publhealth.25.101802.123126

7. Brown LD. The Political Face of Public Health. Public Health 
Rev. 2010;32(1):155-173.

8. Clavier C, de Leeuw E. Health Promotion and the Policy Process. 
Oxford: Oxford University Press; 2013.

9. Smith K. Beyond Evidence-Based Policy in Public Health: The 
Interplay of Ideas. Basingstoke, Hampshire (UK): Palgrave 
Macmillan; 2013.

10. Fafard P. Beyond the usual suspects: using political science to 
enhance public health policy making. J Epidemiol Community 
Health. 2015;69(11):1129-1132. doi:10.1136/jech-2014-204608

11. Guyon A. Intensifier l’élaboration de politiques publiques 
favorables à la santé: des approches stratégiques pour les 
autorités de santé publique (commentaire). Can J Public Health. 
2012;103(6):459-461. 

12. Paradis G. “F” for public policy. Can J Public Health. 
2011;102(3) :163. 

13. Sharfstein JM. Rethinking science and politics. Milbank Q. 
2016;94(1):39-42.

14. Chapman S. Reflections on a 38-year career in public health 
advocacy: 10 pieces of advice to early career researchers and 
advocates. Public Health Res Pract. 2015;25(2):e2521514. 
doi:10.17061/phrp2521514

15. de Leeuw E, Peters D. Nine questions to guide development 
and implementation of Health in All Policies. Health Promot Int. 
2015;30(4):987-997. doi:10.1093/heapro/dau034

16. Morestin F. A Framework for Analyzing Public Policies: Practical 
Guide. Montreal, Quebec: National Collaborating Centre for 
Healthy Public Policy; 2012. 

17. Brownson RC, Fielding JE, Maylahn CM. Evidence-based public 
health: a fundamental concept for public health practice. Annu 
Rev Public Health, 2009;30:175-201. doi:10.1146/annurev.
publhealth.031308.100134

18. Pawson R. Evidence-Based Policy: A Realist Perspective. 
London; Thousand Oaks, Calif: Sage; 2006.

19. Carey G. Action on the social determinants of health: views 
from inside the policy process. Soc Sci Med. 2015;128:134-141. 

http://dx.doi.org/10.1177/0144739414532284
http://dx.doi.org/10.1146/annurev-polisci-050409-113009
http://dx.doi.org/10.1186/1478-4505-12-55
http://dx.doi.org/10.1093/heapro/daq079
http://dx.doi.org/10.1146/annurev.publhealth.25.101802.123126
http://dx.doi.org/10.1146/annurev.publhealth.25.101802.123126
http://dx.doi.org/10.1136/jech-2014-204608
http://dx.doi.org/10.17061/phrp2521514
http://dx.doi.org/10.1093/heapro/dau034
http://dx.doi.org/10.1146/annurev.publhealth.031308.100134
http://dx.doi.org/10.1146/annurev.publhealth.031308.100134


Gagnon et al

International Journal of Health Policy and Management, 2017, 6(9), 495–499498

doi:10.1016/j.socscimed.2015.01.024
20. Edwards N. Taking action on health inequities: essential 

contributions by qualitative researchers. Int J Qual Methods. 
2012;11(2):61-63. 

21. Marmot M, Wilkinson RG, eds. Social Determinants of Health. 
2nd ed. Oxford: Oxford University Press; 2006. 

22. Raphaël D, ed. Social Determinants of Health. Canadian 
Perspectives. Toronto: Canadian Scholars Press Inc; 2004.

23. Breton E, Richard L, Gagnon F, Jacques M, Bergeron P. Health 
promotion research and practice require sound policy analysis 
models: the case’s of Quebec’s Tobacco Act. Soc Sci Med. 
2008;67(11):1679-1689. doi:10.1016/j.socscimed.2008.07.028

24. Greathouse LW, Hahn EJ, Okoli CT, Warnick TA, Riker CA. 
Passing a smoke-free law in a pro-tobacco culture: a multiple 
streams approach. Policy Polit Nurs Pract. 2005;6(3):211-220. 
doi:10.1177/1527154405278775

25. Mosier SL. Cookies, candy, and coke: examining state sugar-
sweetened-beverage tax policy from a multiple streams 
approach. Int Rev Public Adm. 2013;18(1):93-111. doi:10.1080
/12294659.2013.10805242

26. Boyle P, Boffetta P, Lowenfels AB, et al. Alcohol. Science, Policy 
and Public Health. Oxford: Oxford University Press; 2013. 

27. Gagnon F, Clavier C, Bergeron P, Blouin C, Martin E, Fafard P. 
Gouvernance, Politiques publiques et santé des populations. 
Congrès de l’ACFAS; Montréal, UQAM; May 12, 2016.

28. Gagnon F, Bergeron P, Clavier C, Politiques publiques, experts 
et santé: quelle place pour la santé publique? Congrès de 
l’ACFAS; Montréal, Université Concordia; May 14, 2014.

29. Clavier C, Gagnon F. Politiques publiques et santé des 
populations. Consolider les ponts. Semaine de l’Institut Santé et 
Société (UQAM); Montréal, UQAM; January 27, 2015.

30. Le Bodo Y, Blouin C, Dumas N, De Wals P, Laguë J. Comment 
faire mieux? L’expérience québécoise en promotion des 
saines habitudes de vie et en prévention de l’obésité. (Forum 
délibératif), Plateforme d’évaluation en prévention de l’obésité 
(PEPO) et Institut national de santé publique du Québec, 
Québec; December 15-16, 2014.

31. Gagnon F, Turgeon J, Michaud M, Dallaire C. L’adoption 
de politiques publiques favorables à la santé pour le 
Québec. Rapport final - Programme de recherche Action 
concertée: Concepts et méthodes pour l’analyse des actions 
gouvernementales pouvant avoir des impacts sur la santé et le 
bien-être (Fonds de recherche du Québec –Société et culture), 
Québec, Groupe d’études sur les politiques publiques et la santé 
(GÉPPS); June 2011.

32. Gagnon F, Clavier C, Jacob S, Levallois P. L’évaluation 
prospective d’impact sur la santé et le bien-être de la population 
et la politique de développement ou de non développement 
du gaz de schiste au Québec. Rapport final - Programme de 
recherche Action concertée: L’évaluation des impacts des 
politiques publiques sur la santé et le bien-être de la population 
(phase 2) (Fonds de recherche du Québec –Société et culture), 
Québec; May 2016.

33. McLean I, McMillan A. The Concise Oxford Dictionary of Politics. 
2nd ed. Oxford: Oxford University Press; 2003. 

34. O’Neill M, Gagnon F, Dallaire C. La, les, le politique: trois 
manières d’aborder l’action politique en santé communautaire. 
In: Carroll G, ed. Pratique en santé communautaire. Montréal: 
Éditions Chenelière; 2006:113-128.

35. Gagnon F, Bergeron P, Fortin JP. Le champ contemporain de la 
santé publique. In: Bégin C, Bergeron P, Forest PG, Lemieux V, 
eds. Le système québécois de santé. Un modèle en transformation. 
Montréal: Les Presses de l’Université de Montréal; 1999:229-258.

36. Starfield B. Politics, primary healthcare and health: was Virchow 
right? J Epidemiol Community Health. 2011;65(8):653-655.

37. Murard L, Zylberman P. L’hygiène dans la République. La santé 
publique en France ou l’utopie contrariée 1870-1918. Paris: 
Fayard; 1996.

38. Navarro V. Politics and health: a neglected area of research. Eur 
J Public Health. 2008;18(4):354-355.

39. O’Neill M, Dupéré S, Pederson A, Rootman I, eds. Promotion 
de la santé au Canada et au Québec. Perspectives critiques. 
Québec: Les Presses de l’Université Laval; 2006. 

40. Bunton R, Macdonald G, eds. Health Promotion. Disciplines, 
Diversity and Developments. 2nd ed. London: Routledge; 2002.

41. World Health Organization. Ottawa Charter for Health Promotion. 
Geneva : WHO; 1986. 

42. World Health Organization. The Helsinki statement on Health in 
All Policies. The 8th Global Conference on Health Promotion; 
Helsinki, Finland; June 10-14, 2013. http://www.who.int/
healthpromotion/conferences/8gchp/statement_2013. Accessed 
March 30, 2016.

43. Clavier C. Interdisciplinarité, rapport à l’action et science 
politique. In: Aubry F, Potvin L, eds. Construire l’espace socio-
sanitaire. Expériences et pratiques de recherche dans la 
production locale de la santé. Montréal: Presses de l’Université 
de Montréal; 2012:119-134.

44. Bambra C, Fow D, Scott-Samuel A. Towards a politics of health. 
Health Promot Int. 2005;20(2):187-193.

45. Fassin D. L’espace politique de la santé. Paris: Presses 
universitaires de France; 1996. 

46. Schlager E, Weible CM. New theories of the policy process. 
Policy Stud J. 2013;41(3):389-396.

47. Howlett M, McConnell A, Perl A. Weaving the fabric of public 
policies: comparing and integrating contemporary frameworks 
for the study of policy processes. Journal of Comparative Policy 
Analysis: Research and Practice. 2015;18(3):273-289.

48. deLeon P. The stages approach to the policy process: what has 
it done? Where is it going? In: Sabatier PA, ed. Theories of the 
Policy Process. Boulder, CO: Westview; 1999:19-32. 

49. Gagnon F, Turgeon J, Dallaire C. L’évaluation d’impact sur 
la santé au Québec: lorsque la loi devient levier d’action. 
Télescope. 2008;14(2):79-94.

50. Fafard P. Public health understandings of policy and power: 
lessons from INSITE. J Urban Health. 2012;89(6):1-10.

51. Oliver K, Wellstead A, Cairney P. Policy advice: irked by 
naivety about policymaking. Nature. 2015;527(7577):165. 
doi:10.1038/527165e

52. Marmot M. The Health Gap: The Challenge of an Unequal World. 
New York: Bloomsbury; 2016.

53. Fafard P, Forest PG. The loss of that which never was: evaluating 
changes to the senior management of the public health agency 
of Canada. Can Public Adm. 2016;59(3):448-466.

54. Weinstock DM. How political philosophers should think about 
health, J Med Philos. 2011;36(4):424-435. doi:10.1093/jmp/
jhr026

55. Abelson J, Blacksher EA, Li KK, Boesveld SE, Goold SD. 
Public deliberation in health policy and bioethics: mapping an 
emerging, interdisciplinary field. Journal of Public Deliberation. 
2013;9(1):1-37. 

56. Lavis JN, Boyko JA, Gauvin FP. Evaluating deliberative 
dialogues focussed on healthy public policy. BMC Public Health. 
2014;14:1287. doi:10.1186/1471-2458-14-1287

57. Hendriks AM, Habraken J, Jansen MW, et al. ‘Are we there 
yet?’ Operationalizing the concept of integrated public health 
policies. Health Policy. 2014;114(2-3):174-182. doi:10.1016/j.
healthpol.2013.10.004

58. Kemm J, Parry J, Palmer S. Health Impact Assessment. Oxford: 
Oxford University Press; 2004. 

59. Morgan RK. Health and impact assessment: are we seeing 

http://dx.doi.org/10.1016/j.socscimed.2015.01.024
http://dx.doi.org/10.1016/j.socscimed.2008.07.028
http://dx.doi.org/10.1177/1527154405278775
http://dx.doi.org/10.1080/12294659.2013.10805242
http://dx.doi.org/10.1080/12294659.2013.10805242
http://www.who.int/healthpromotion/conferences/8gchp/statement_2013
http://www.who.int/healthpromotion/conferences/8gchp/statement_2013
http://dx.doi.org/10.1038/527165e
http://dx.doi.org/10.1093/jmp/jhr026
http://dx.doi.org/10.1093/jmp/jhr026
http://dx.doi.org/10.1186/1471-2458-14-1287
http://dx.doi.org/10.1016/j.healthpol.2013.10.004
http://dx.doi.org/10.1016/j.healthpol.2013.10.004


Gagnon et al

International Journal of Health Policy and Management, 2017, 6(9), 495–499 499

closer integration? Environ Impact Assess Rev. 2011;31(4):404-
411. doi:10.1016/j.eiar.2010.03.009

60. Ahamd B, Chappel D, Pless-Mulloli T, White M. Enabling factors 
and barriers for the use of health impact assessment in decisions-
making processes. Public Health. 2008;122(5):452-457.

61. Bacigalupe A, Esnaola S, Calderon C, Zuazagoitia J, Aldasoro 
E. Health impact assessment of an urban regeneration project: 
opportunities and challenges in the context of a southern 
European city. J Epidemiol Community Health. 2010;64:950-
955. doi:10.1136/jech.2009.091256

62. Bambra C. Going beyond ‘The Three worlds of welfare 
capitalism’ regime theory and public health research. J Epidemiol 
Community Health. 2007;61(12):1098-1102. doi:10.1136/
jech.2007.064295

63. Dinour LM, Kwan A, Freudenberg N. Use of comparative case 
study methodology for US public health policy analysis: a review. 
J Public Health Manag Pract. 2017;23(1):81-89. doi:10.1097/
PHH.0000000000000406

http://dx.doi.org/10.1016/j.eiar.2010.03.009
http://dx.doi.org/10.1136/jech.2009.091256
http://dx.doi.org/10.1136/jech.2007.064295
http://dx.doi.org/10.1136/jech.2007.064295
http://dx.doi.org/10.1097/PHH.0000000000000406
http://dx.doi.org/10.1097/PHH.0000000000000406

