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Abstract

Burnout is a psychological syndrome of emotional exhaustion, depersonalization and reduced personal
accomplishment that has been found to exist in a significant number of healthcare and helping professionals. It
imposes a significant societal burden by shortened practitioner lifespan, decreased efficiency, negative health
outcomes and poorer levels of patient care. Theoretical models suggest that it appears to be the result of a
complex interaction between job resources and job demands. It may be reasonable to conclude that Chiropractic
professionals experience similar vocational demands and thus experience significant levels of occupational stress
and subsequent burnout. However the data on burnout within the chiropractic profession is limited. It is possible
that this results in significant negative outcomes on chiropractors and their patients. Therefore, the objective of this
paper is to demonstrate the need to explore burnout in chiropractic practice and offer a research protocol for a
potential study.
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Background
Past research has sought to explore and quantify the ele-
vated levels of stress and susceptibility to burnout found
in the helping professions. This has been demonstrated
in professionals that share many similar characteristics
to chiropractic such as medical practitioners [1,2], den-
tists [3-5], nurses [6-9], physical therapists [10-15], and
occupational therapists [16-18]. However, this subject
has never been studied in the chiropractic profession.
Factors that have been identified which increase levels

of stress and susceptibility to burnout include constantly
focusing on the needs of others, which may lead to fati-
gue, feelings of frustration and anger, a sense of ineffec-
tiveness and failure, and the onset of depression and
associated co-morbidities [2,19-22]. Other factors
include physical workload, quality of recipient contact,
physical environment, type of patient feedback, financial
pressures and supervisor support [22]. These factors
have been shown to vary across geographic locations
[10-13,23].

With this body of evidence available for comparison it
would seem logical to explore those significant factors
already identified. Therefore, the objective of this paper
is to demonstrate the need to explore burnout in chiro-
practic practice and to propose a research protocol for a
potential study. Thus we would seek to question a
representative selection of chiropractors from varying
locations on their perceptions of the impact of these fac-
tors using an established and validated questionnaire.

Literature review
In 2008 there were 49,100 registered chiropractors in
the U.S.; of these approximately 44% were self-employed
[24]. While there is a trend of increasing numbers of
chiropractors there is counter pattern of declining use
of chiropractic. In the U.S., 9.9% of U.S. adults reported
having seen a chiropractor in 1997 vs. 7.4% in 2002.
This was the largest relative decrease among CAM pro-
fessions, which overall had a stable use rate [25].
Against this backdrop is the unfavourable public per-

ception of chiropractic when compared with mainstream
medicine with regard to ethics and honesty: in a 2006
Gallup Poll of U.S. adults, chiropractors were rated last
among seven health care professions for being very high
or high in honesty and ethical standards [26].
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CareerCast.com rates chiropractic as the 10th least
stressful occupation in the USA in 2011 [27]. They
based this on their perception that chiropractic involves
low levels of physical demands, healthy offices, low
levels of required stamina, low levels of competitiveness,
no travel, few deadlines, no personal hazards, solid levels
of income, and a positive outlook for employment and
income growth. No significant sampling of chiropractors
was undertaken in obtaining these results.
This perception would stand in contrast to a retro-

spective analysis [28] of licensed chiropractors in Cali-
fornia. Here, alarmingly, the authors identified that the
attrition in the first 10 years of practice rose from 10%
to 25% in the past decade. The authors hypothesized
that the rising attrition rate of chiropractors may be
linked to a number of forces such as changes in popula-
tion, an oversupply of chiropractors, changes in reim-
bursement, the cost of education, and chiropractors’
general dissatisfaction with their own profession [28]. In
addition, data from a recent pilot study [29] exploring
the attitudes of non-practicing chiropractors suggest
that business ethics, overhead expenses and salaries
were contributing factors of attrition in the chiropractic
profession.
A cursory glance on affiliated contemporary chiro-

practic material suggests that stress and burnout are
salient and important issues. The first discussion on
burnout was noted in 1987 in an ICA Review of Chiro-
practic [30]. Shelley Simon also wrote of this syndrome
and its likely increasing prevalence in the Chiropractic
newspaper Dynamic Chiropractic [31]. More recently it
was raised in the American Chiropractors Association
News [32] as an occupation whose practitioners are
more prone to job burnout. A web search reveals a mul-
titude of chiropractic associated organizations/assistants
offering to help reduce stress levels by altering practice
methods.
The authors contend that this milieu, and other fac-

tors, create high levels of vocational stress and may gen-
erate high levels of burnout. However there are mixed
messages from the available information sources and to
date there has been no research into this sizable and sig-
nificant occupational group.
Although burnout and stress are separate concepts, it

has been a commonly held belief that the cumulative
effect of chronic stress often results in a condition
known as burnout [33]. This has been particularly pre-
valent in the health care service industry [34]. If stress
and burnout in the delivering of chiropractic care are at
similar levels to that of other helping professions then
accurate data, as opposed to anecdotal information, are
required for a number of reasons.
First, burnout can negatively affect the chiropractic

professional and in turn the quality of care delivered to

the patient. Burnout has been implicated in poor patient
outcomes in other caring professions [11,12]. It is, there-
fore, possible that higher burnout levels result in poorer
clinical decisions and treatment applications with an
increased incidence of adverse outcomes.
Second, Mertz et al. (2010) suggest that most non-

practicing chiropractors believed that the practice of
chiropractic medicine was not a good career choice and
would not recommend someone choosing chiropractic
as a vocation [29]. Research has suggested that chiro-
practic colleges rely on practicing chiropractors as
major recruiters of students [35]. Increasing levels of
burnout in the chiropractic profession may impact on
this avenue of student recruitment for chiropractic
colleges.
Third, this is a preventable syndrome [36,37]. Early

recognition and intervention have been shown to reduce
the negative impact on individuals, families, commu-
nities and health resources [36,37]. Similar actions may
be needed in the chiropractic profession. Finally, the
impact of stress and burnout on health care profes-
sionals may have significant consequences also on the
provider [38]. On a personal level this has included a
depletion of emotional and physical resources, an
increased likelihood of feelings of incompetence, a lack
of achievement (negative self-image) and neglect of self,
coupled with family and broader societal obligations
[39]. It has also been implicated in higher levels of men-
tal illness, substance abuse, absenteeism, reduced pro-
ductivity and compromised patient care [6,10,19,39-43].
The authors contend that with such potentially serious

and long-term consequences, this issue can no longer be
left unexplored in the chiropractic profession.

Purpose and objectives of the study
The purpose of the intended study is to learn more
about the levels of stress and burnout in the chiroprac-
tic profession. The specific objectives are to measure
their prevalence and to compare those to levels pre-
viously identified and quantified in helping professions
similar to the chiropractic profession.

Methods/Design
Study population and sampling
The authors intend to approach the appropriate chiro-
practic registration bodies with a request for assistance
in distributing a mail out questionnaire to their mem-
bership. A pre-paid envelope with return address will be
included. An alternative on-line survey option will also
be made available.
For example, access to email listings of chiropractors

is available for academic/educational purposes via a
request through the State Board of Chiropractic Exami-
ners, NJ. The investigators could request the email
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contact information of a randomized sample of licensed
chiropractors from the State of New Jersey, State Board
of Chiropractic Examiners, thus ensuring a systematic
random sampling of the population of interest.
Subjects will include any Doctor of Chiropractic cur-

rently licensed to practice chiropractic and whom is at
least 21 years old; with no limit on maximum age
criteria.
Assuming a 60% return rate, the investigators will

request the email contact information of a randomized
sample of at least 500 licensed chiropractors in order to
obtain sufficient numbers for the appropriate statistical
analysis to be performed.

Variables of interest and their rationale
While the term “burnout” has become quite common in
both research and practice, it has been ill defined his-
torically. Initially, the term burnout was introduced by
Freudenberger in the 1970’s, and was used as an infor-
mal expression by lawyers, social workers, psychiatrists,
teachers and hospice counsellors, to denote their gra-
dual energy depletion and loss of motivation and com-
mitment that was often associated with a wide array of
other physical and mental symptoms [41,44].
Maslach’s (1982) definition of burnout is now the

most influential and widely referenced [33]. It is
described in their self-titled inventory (Maslach Burnout
Inventory- MBI) as a psychological syndrome of emo-
tional exhaustion (EE), depersonalization (DP), and
reduced personal accomplishment (PA) that can occur
among people who work with other people in some
helping capacity. Here emotional exhaustion is seen to
reduce a workers ability to provide support at a psycho-
logical level [45]. Depersonalization results in a negative
and/or cynical attitude towards his or her client and/or
work related responsibilities. The third aspect of burn-
out, reduced personal accomplishment, refers to the ten-
dency to evaluate oneself negatively, such that one is no
longer effective in working with clients and in fulfilling
one’s job responsibilities [2,45]. Their inventory has
been shown to be both a reliable and valid tool in evalu-
ating job burnout [2]. To date, the primary form of this
instrument used to measure burnout among helping
professionals is the MBI-HSS [2,11,38,44,46]. Three
dimensions EE, DP and PA are rated on a 7-point likert
scale (ranging from 0, “never” to 6, “every day”). Scores
on each subscale are computed by summing the
numeric responses. Permission to use the MBI-HSS will
be obtained from Consulting Psychologists Press http://
www.mindgarden.com/products/mbi.htm.
Respondents will also be asked to complete a second

questionnaire that contains demographic questions
(including gender, age, income levels and absenteeism)

and open-ended questions related to chiropractic-speci-
fic stressors, as previously found in the literature. Exam-
ples of these include issues such as poor public
perception, professional-identity inconsistencies, philoso-
phical dissonance, negative media coverage, workplace
injury levels from unique physical demands, market
competition from other manual therapists, student loan
default rates in North America and threats to autonomy
[26,47,48].

Data collection and management
An email letter of solicitation will be send to the ran-
dom sample of emails via a group email distribution.
This letter of solicitation will be in the body of the
email and contain a link to an online version of the
Maslach Burnout Inventory-Human Services Survey
(MBI-HSS) and a brief demographic questionnaire
developed by the primary investigator. SURVEY MON-
KEY (Gold member) software will be the electronic
medium used. The Consent to Participate page shall
include the title and purpose of the project, procedures
for the anonymous and voluntary nature of the survey
and potential risks and benefits to participants. The par-
ticipants will complete the surveys in a place of their
choice (e.g., their office, home or place of work), which
has access to a computer. The Principal Investigator (PI)
will conduct his portion of the research at York College,
94-20 Guy R. Brewer Blvd, Jamaica, NY 11451.
All survey related data will be stored on a thumb

drive, which will be stored in locked cabinet at the place
of research. After a minimum of 3 years, the PI will
destroy the information on the thumb drive.

Analysis of data
This study is conducted with an observational research
design that will involve the use cross-sectional data col-
lection as a means of establishing the prevalence of
burnout among chiropractors and to examine its asso-
ciation with some potential risk factors.
The primary analysis will involve descriptive summary

statistics (means, standard deviations) and inferential
statistics (confidence intervals) for estimating the preva-
lence of burnout. The use of univariate analysis using t-
tests and chi-square statistic will be utilized to compare
the rate of burnout with the factors under investigation.
Chiropractic-specific stressors will be correlated using
Pearson correlation. Moreover, the relationship between
the dimensions of burnout and ratio-level demographic
variables will be tested using bivariate Pearson correla-
tional analyses. Spearman’s rho analyses will we used for
ordinal-level data. To control for possible confounding
factors, a multiple logistic regression will be utilized
with burnout as the dependent variable.
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Ethical considerations
Research ethics and ethics approval will be sought from
the principal investigators academic institution at the
School of Health & Behavioral Sciences, CUNY - York
College, New York, United States of America. All
responses will be kept completely confidential and
investigator(s) will be blinded to response and subject
identity connectors.

Discussion
Summary of proposed study, need for the study and
benefits of the study
Chiropractors are significant members of the health care
community. Past studies have shown that the health
care profession population experiences high levels of
stress and burnout. Previous studies have identified
ameliorable factors, which can result in the implementa-
tion of effective interventions with outcomes that
include improved levels of patient care and practitioner
health measures. No such exploration has been offered
in the chiropractic profession; consequently an evi-
dence-based intervention is not possible. The authors
contend that now is the time.

Abbreviations
U.S.: United States: EE: Emotional exhaustion; DP: Depersonalization; PA:
Personal accomplishment; PI: Principle investigator.

Author details
1Department of Health Professions, CUNY York College, 94 - 20 Guy R.
Brewer Blvd, Jamaica, NY 11451, USA. 235 Maroondah Highway, Lilydale
3140, Australia.

Authors’ contributions
SW is the PI of the proposed study, and the original proposal author. SI
added content expertise and editorial modifications. Both authors read and
approve the final version of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 4 July 2011 Accepted: 27 February 2012
Published: 27 February 2012

References
1. Grembowski D, Paschane D, Diehr P, Katon W, Martin D, Patrick DL:

Managed care, physician job satisfaction, and the quality of primary
care. J Gen Intern Med 2005, 20(3):271-277.

2. Maslach C, Jackson S, Leiter M: Maslach Burnout Inventory Manual. 3 edition.
California: Consulting Psychologist Press; 1996.

3. Gunn SM, Woolfolk M, Maxson B: Dentists: satisfaction and attitudes on
the future. J Am Coll Dent 1990, 57(1):12-15.

4. Humphris G: A review of burnout in dentists. Dent Update 1998,
25(9):392-396.

5. Te Brake H, Bouman AM, Gorter R, Hoogstraten J, Eijkman M: Professional
burnout and work engagement among dentists. Eur J Oral Sci 2007,
115(3):180-185.

6. Piko BF: Burnout, role conflict, job satisfaction and psychosocial health
among Hungarian health care staff: a questionnaire survey. Int J Nurs
Stud 2006, 43(3):311-318.

7. Kumar S, Fischer J, Robinson E, Hatcher S, Bhagat RN: Burnout and job
satisfaction in New Zealand psychiatrists: A national study. Int J Soc
Psychiatry 2007, 53(4):306-316.

8. Maslach C, Schaufeli WB, Leiter MP: Job burnout. Annu Rev Psychol 2001,
52:397-422.

9. Ilhan MN, Durukan E, Taner E, Maral I, Bumin MA: Burnout and its
correlates among nursing staff: questionnaire survey. J Adv Nurs 2008,
61(1):100-106.

10. Wandling BJ, Smith BS: Burnout in orthopaedic physical therapists. J
Orthop Sports Phys Ther 1997, 26(3):124-130.

11. Balogun JA, Titiloye V, Balogun A, Oyeyemi A, Katz J: Prevalence and
determinants of burnout among physical and occupational therapists. J
Allied Health 2002, 31(3):131-139.

12. Donohoe E, Nawawi A, Wilker L, Schindler T, Jette DU: Factors associated
with burnout of physical therapists in Massachusetts rehabilitation
hospitals. Phys Ther 1993, 73(11):756-61, 750. 6; discussion.

13. Li Calzi S, Farinelli M, Ercolani M, Alianti M, Manigrasso V, Taroni AM:
Physical rehabilitation and burnout: different aspects of the syndrome
and comparison between healthcare professionals involved. Eura
Medicophys 2006, 42(1):27-36.

14. Ogiwara S, Hayashi H: Burnout amongst physiotherapists in Ishikawa
Prefecture. J Phys Ther Sci 2002, 14(1):7-13.

15. Schuster ND, Nelson DL, Quisling C: Burnout among physical therapists.
Phys Ther 1984, 64(3):299-303.

16. Painter J, Akroyd D, Elliot S, Adam RD: Burnout among occupational
therapists. Occup Ther Health Care 2003, 17(1):63-78.

17. Meade I, Brown T, Trevan-Hawke J: Female and male occupational
therapists: a comparison of their job satisfaction level. Aust Occup Ther J
2005, 52:136-148.

18. Rogers JC, Dodson SC: Burnout in occupational therapists. Am J Occup
Ther 1988, 42(12):787-792.

19. Wolfe GA: Burnout of therapists: inevitable or preventable? Phys Ther
1981, 61(7):1046-1050.

20. Leiter MP, Maslach C: Burnout and health. In Handbook of health psychology.
Edited by: Baum A, Revenson TA, Singer JE. Mahwah, NJ: Erlbaum; 2001:415-426.

21. Ahola K, Hakanen J: Job strain, burnout, and depressive symptoms: a
prospective study among dentists. J Affect Disord 2007, 104(1-3):103-110.

22. Demerouti E, Bakker AB, Nachreiner F, Schaufeli WB: The job demands-
resources model of burnout. J Appl Psychol 2001, 86(3):499-512.

23. Pavlakis A, Raftopoulos V, Theodorou M: Burnout syndrome in Cypriot
physiotherapists: a national survey. BMC Health Serv Res 2010, 10:63.

24. Occupational outlook handbook, 2010-11 edition, chiropractors. 2009,
[Internet]; Available from: http://www.bls.gov/oco/ocos071.htm..

25. Tindle HA, Davis RB, Phillips RS, Eisenberg DM: Trends in use of
complementary and alternative medicine by US adults: 1997-2002. Altern
Ther Health Med 2005, 11(1):42-49.

26. Editoral Staff: Gullop poll: Americans have low opinion of chiropractors’
honesty and ethics. Dyn Chiropr 2007, 25(03)[http://dynamicchiropractic.
com/mpacms/dc/article.php?id=52038].

27. Careercast.com releases 2011 stressful job report. 2011, [Internet]; April
19, Available from: http://green.tmcnet.com/news/2011/04/19/5454753.htm..

28. Foreman SM, Stahl MJ: The attrition rate of licensed chiropractors in
California: an exploratory ecological investigation of time-trend data.
Chiropr Osteopat 2010, 18:24.

29. Mirtz TA, Hebert JJ, Wyatt LH: Attitudes of non-practicing chiropractors: a pilot
survey concerning factors related to attrition. Chiropr Osteopat 2010, 18:29.

30. Garte SH: The cost of caring - staying on the fire: The chiropractor’s
guide to burnout. ICA Rev 1987, 43(4):9-13.

31. Simon S: Primary prevention for career burnout: building resilience.
Dynamic Chiropractic 2008, 26(13):1-10.

32. Extinguishing job burnout. 2010, [Internet]; Available from: http://www.
acatoday.org/content_css.cfm?CID=2283..

33. Schaufeli W, Enzmann D: The burnout companion to study and practice: A
critical analysis London: Taylor & Francis; 1998.

34. Felton JS: Burnout as a clinical entity-its importance in health care
workers. Occup Med (Lond) 1998, 48(4):237-250.

35. Coulter I, Adams A, Coggan P, Wilkes M, Gonyea M: A comparative study
of chiropractic and medical education. Altern Ther Health Med 1998,
4(5):64-75.

Williams and Innes Chiropractic & Manual Therapies 2012, 20:4
http://chiromt.com/content/20/1/4

Page 4 of 5

http://www.ncbi.nlm.nih.gov/pubmed/15836532?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15836532?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2324404?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2324404?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10478032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17587292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17587292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15964005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15964005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17703646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17703646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11148311?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18034813?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18034813?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9276852?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12227263?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12227263?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16565683?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16565683?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6701199?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3223504?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6113611?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17448543?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17448543?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11419809?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11419809?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20222948?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20222948?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15819448?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15819448?dopt=Abstract
http://dynamicchiropractic.com/mpacms/dc/article.php?id=52038
http://dynamicchiropractic.com/mpacms/dc/article.php?id=52038
http://www.ncbi.nlm.nih.gov/pubmed/20701811?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20701811?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21050461?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21050461?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9737032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9737032?dopt=Abstract


36. Balch CM, Shanafelt T: Combating stress and burnout in surgical practice:
a review. Thorac Surg Clin 2011, 21(3):417-430.

37. Ybema JF, Evers MS, van Scheppingen AR: A longitudinal study on the
effects of health policy in organizations on job satisfaction, burnout, and
sickness absence. J Occup Environ Med 2011, 53(11):1251-1257.

38. Maslach C, Florian V: Burnout, job setting, and self-evaluation among
rehabilitation counsellors. Rehabil Psychology 1988, 33:85-93.

39. Blust L: Health professional burnout: Part I #167. J Palliative Med 2009,
12(7):639-640.

40. Dyrbye LN, Thomas MR, Massie FS, Power DV, Eacker A, Harper W, et al:
Burnout and suicidal ideation among U.S. medical students. Ann Intern
Med 2008, 149(5):334-341.

41. Freudenberger HJ: Staff burn-out. J Soc Issues 1974, 30:159-165.
42. Kompier MAJ, Marcelissen FHG: Handbook work stress Amsterdam: NIA;

1990.
43. Maslach C: Burned-out. Human Behavior 1976, 5(9):16-22.
44. Schaufeli WB: Past performance and future perspectives of burnout

research. SA J Ind Psychol 2003, 29(4):1-15.
45. In Evaluating Stress: A book of resources. Edited by: Zalaquett CP, Wood RJ.

Lanham, Md., 1997:.
46. Maslach C, Jackson SE: The measurement of experienced burnout. J

Occup Behav 1981, 2(2):99-113.
47. Copper R, McKee HJ: Chiropractic in the United States: trends and issues.

Milbank Q 2003, 81(1):107-138.
48. Foreman SM, Stahl MJ: Chiropractors disciplined by a state chiropractic

board and a comparison with disciplined medical physicians. J
Manipulative Physiol Ther 2004, 27(7):472-477.

doi:10.1186/2045-709X-20-4
Cite this article as: Williams and Innes: Burnout among chiropractic
practitioners: real or imagined an exploratory study protocol.
Chiropractic & Manual Therapies 2012 20:4.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Williams and Innes Chiropractic & Manual Therapies 2012, 20:4
http://chiromt.com/content/20/1/4

Page 5 of 5

http://www.ncbi.nlm.nih.gov/pubmed/21762865?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21762865?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22005397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22005397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22005397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18765703?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12669653?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15389179?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15389179?dopt=Abstract

	Abstract
	Background
	Literature review
	Purpose and objectives of the study

	Methods/Design
	Study population and sampling
	Variables of interest and their rationale
	Data collection and management
	Analysis of data
	Ethical considerations

	Discussion
	Summary of proposed study, need for the study and benefits of the study

	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


