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Abstract

Background: The Hospital Anxiety and Depression Scale (HADS) is a widely used screening tool

designed as a case detector for clinically relevant anxiety and depression. Recent studies of the

HADS in coronary heart disease (CHD) patients in European countries suggest it comprises three,

rather than two, underlying sub-scale dimensions. The factor structure of the Chinese version of

the HADS was evaluated in patients with CHD in mainland China.

Methods: Confirmatory factor analysis (CFA) was conducted on self-report HADS forms from

154 Chinese CHD patients.

Results: Little difference was observed in model fit between best performing three-factor and

two-factor models.

Conclusion: The current observations are inconsistent with recent studies highlighting a

dominant underlying tri-dimensional structure to the HADS in CHD patients. The Chinese version

of the HADS may perform differently to European language versions of the instrument in patients

with CHD.

Background
In China, economic transition, urbanization, industriali-
zation and an aging population have quickly increased
the incidence and prevalence of coronary heart disease
(CHD) in the past decades [1]. CHD has been ranked
among the top three causes of death in China [2]. Anxiety
and depression are common psychological problems
associated with a diagnosis of CHD [3-5]. Importantly,
depression and anxiety have been linked with the morbid-
ity and mortality of CHD [6]. Therefore, valid and reliable
screening for clinically significant anxiety and/or depres-
sion is paramount in this clinical group.

The Hospital Anxiety and Depression Scale (HADS) [7] is
a widely used, self-administered questionnaire specifically
developed to detect anxiety and depression states in hos-
pital and medical out-patient clinic settings. It is com-
posed of two 7-item scales, one for anxiety and one for
depression.

The original English version has been translated into and
validated in many languages, including Chinese [8-12].
The Chinese version of HADS is a popular instrument for
assessing psychological distress in clinical studies in
China [5,12-14]. A number of studies have validated the
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Chinese version of this questionnaire both in Hong Kong
(HK) and China [8,12,15]. Leung and colleagues [8] eval-
uated the psychometric properties of the Chinese version
of HADS in 100 medical students. The results indicated
factorial inconsistency with the English language version
with a three-factor solution emerging. Despite this anom-
aly, the authors concluded the instrument was a valid Chi-
nese translation. A more recent study of the Chinese
version of the HADS [12] across a broad clinical range of
in-patients again found three underlying factors to the
instrument. These were interpreted as depression and two
distinct factors of psychic anxiety and psychomotor agita-
tion [12]. However, the utility of the instrument is based
on the theoretical assumption of an underlying bi-dimen-
sional (anxiety and depression) factor structure. Moreo-
ver, a underlying tri-dimensional structure of the HADS
may have significant implications for both scoring and
case detection accuracy [16,17].

A recent review [16] of the HADS has suggested that the
instrument may in reality have an underlying tri-dimen-
sional factor structure in CHD patients and other clinical
groups. Recent investigations of the psychometric proper-
ties of the HADS in CHD patients support the notion that
the instrument essentially comprises three, rather than
two sub-scales [18-20]. One study [20] of Cantonese-
speaking Chinese CHD patients in Hong Kong has also
furnished compelling evidence for the tri-dimensionality
of the HADS. Hong Kong Chinese invariably speak Can-
tonese whereas in the Xi'an province of China Mandarin
is spoken. Due to the pictorial nature of Chinese writing,

both Cantonese and Mandarin-speaking Chinese would
be able to read the Chinese version of the HADS.

In Europe, the HADS has been applied extensively in the
studies of patients with CHD as an index of both outcome
and the effect of therapeutic intervention [21-23]. There
have also been reports that the Chinese version of HADS
may have some utility as a screening and assessment tool
in patients with CHD [5]. However, the factorial structure
of the Chinese version of the HADS has not been estab-
lished in this clinical group with consequent implications
for screening and case detection utility and accuracy [16].
The present study was designed to examine the underlying
factor structure of the Chinese version of the HADS in a
mainland Mandarin-speaking population of patients
admitted to hospital with CHD.

Methods
Design

The study used a cross-sectional design. To address the
research question confirmatory factor analysis methods
were used on a pooled HADS data set from mainland
Mandarin-speaking patients admitted to hospital with
CHD.

Statistical analysis

The factor structure of the HADS was determined using
confirmatory factor analysis using Mplus version 3 [24].
The weighted least-square with mean and variance correc-
tion estimator (WLSMV) was used to evaluate model fit as
this estimation method can be both used reliably with
ordered categorical level data, and be used dependably

Table 1: Characteristics of each factor model tested

Model Number of factors Clinical population n Factor extraction 
method#

Zigmond and Snaith (1983) 2 Medical 100 No factor analysis

Moorey et al. (1991) 2 Cancer 568 PCA

Dunbar et al. (2000) 3 Non-clinical 2,547+ CFA

Friedman et al. (2001)* 3 Depressed 2,669 PCA

Razavi et al. (1990) 1 Cancer 210 PCA

Caci et al. (2003)** 3 Non-clinical 195 CFA

FLI1** FLI2 FLI3

Zigmond and Snaith (1983) 1,3,5,7,9,11,13 2,4,6,8,10,12,14 ---------

Moorey et al. (1991) 1,3,5,9,11,13 2,4,6,7,8,10,12,14 ---------

Dunbar et al. (2000) 1,5,7,11 2,4,6,7,8,10,12,14

Friedman et al. (2001)* 1,7,11 2,4,6,8,10,12,14 3,5,9,13

Razavi et al. (1990) All items --------- ---------

Caci et al. (2003)** 1,3,5,9,13 2,4,6,8,10,12 7,11,14

*The three-factors are correlated in this model. ** Two models based on Caci et al. are tested, the second model removing item 10. +Based on 
CFA of three independent samples of N = 894, 829 and 824, the total cohort in this study is 2,547. #PCA: Principal Components Analysis; CFA: 
Confirmatory Factor Analysis. **FLI: Factor Loading Items. The HADS items loading on each model tested.
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with modest samples sizes. Seven models developed from
HADS validity and psychometric studies were tested
[7,17,25-28]. The characteristics of each model tested and
item-factor loading characteristics are shown in Table 1.
Confirmatory factor analysis represents a powerful statis-
tical technique used to determine whether the number of
factors and pattern of item-factor loadings is consistent
with what would be expected by a priori theory. This rep-
resents a significant methodological advance over the
more commonly used exploratory factor analysis where
no prior assumptions of structure are explicitly made.
Confirmatory factor analysis is a special case of structural
equation modelling and is statistically and methodologi-
cally distinct from exploratory factor analysis. Though
strictly speaking exploratory factor analysis should be
used to determine the original factor structure of an
instrument, and confirmatory factor analysis used to
determine how well an a priori-defined factor structure
fits data, it is common in the literature to see exploratory
factor analysis used to investigate the factor structure of an
instrument that has previously been investigated using
exploratory factor analysis. Consequently, exploratory fac-
tor analysis is often found to be used where confirmatory
factor analysis would be more desirable and more appro-
priate, this situation being widely observed in many pre-
vious studies of the factorial structure of the HADS.

Procedure

The first author administered the Chinese version of
HADS to patients for self-completion. Demographic data
and medical history were also obtained from patients and
medical charts.

Participants

One hundred and sixty patients with CHD were initially
enrolled into the study of which 154 completed the ques-
tionnaires. The patients ranged in age from 38 to 86 years
with a mean age of 60 years (SD = 10.37). One hundred
and twenty (77.9%) patients were males. In terms of the
clinical data, over two thirds of subjects were angina

patients. The study was conducted in the general cardio-
vascular wards of two large university-based teaching hos-
pitals in Xi'an City of China. Inclusion criteria were
diagnoses of angina pectoris or myocardial infarction, no
known psychiatric problems, and could understand Chi-
nese. The study was conducted over a four-month period.
The clinical ethical committee of the two university affili-
ated hospitals in Xi'an approved the study. Informed con-
sent was obtained from all patients prior to
commencement of the study.

Results
The mean HADS anxiety (HADS-A) sub-scale score was
6.16 (SD 3.86) and the mean HADS depression (HADS-
D) sub-scale score was 6.43 (SD 4.12). Based on Snaith
and Zigmond's [29] interpretation of HADS-A and HADS-
D scores of 8 or over, approximately one-third of the
patients screened positive for anxiety (32%) and/or
depression (35%). The results of the CFA are summarised
in Table 2. and reveal that the two-factor model of Moorey
et al. [25] and the three-factor model of Dunbar et al. [17]
offered the best fit to the data. The model fit indices,
which revealed identical values for both models, was
highly acceptable by conventional model-fit criteria [30-
33].

Discussion
The finding of high proportions of Chinese CHD patients
screening positive with anxiety and depression using the
HADS is consistent with previous studies conducted in
China or in western countries [3,5,34,35]

The CFA findings are in many respects, rather surprising.
It has been suggested that the bi-dimensional underlying
factor structure of the HADS observed in many early psy-
chometric evaluations of this instrument is an artifact of
the factor extraction method (exploratory factor analysis)
and that the instrument is indeed tri-dimensional, a per-
spective supportive by more recent studies using CFA [16].
In studies of the HADS in patients with CHD using CFA,

Table 2: Factor structure of the HADS determined by testing the fit of models derived from factor analysis. All χ2 analyses were 

statistically significant at p < 0.01 (χ2 degrees of freedom in parentheses).

Model WLSMVχ2 CFI TLI RMSEA

Zigmond and Snaith (1983) 65.61 (33) 0.95 0.97 0.08

Moorey et al. (1991) 57.79 (32) 0.96 0.97 0.07

Caci et al. (2003) model 1 71.04 (32) 0.94 0.96 0.09

Caci et al. (2003) model 2# 73.92 (29) 0.93 0.95 1.00

Dunbar et al. (2000) 60.19 (33) 0.96 0.97 0.07

Friedman et al. (2001) 62.99 (32) 0.95 0.97 0.08

Razavi et al. (1990) 137.54 (30) 0.84 0.89 0.15

Note: Bold indicates best model fit as a function of model fit index criterion. Abbreviations: Weighted least-square with mean and variance 
correction (WLSMV); Comparative fit index (CFI); Tucker-Lewis Index (TLI); Root mean squared error of approximation (RMSEA). # Three-factor 
model 2 excludes item 10.
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a clear advantage of three-factor models over two-factor
models is consistently observed [18-20]. In the current
study the best performing three-factor and two-factor
models were equivalent in terms of model fit indices and
offered a good fit to the data. It is interesting however to
reflect that the best-performing two-factor model of Moo-
rey et al. [25], represents a modification of the original
model proposed by the instrument developers [7], sug-
gesting that even in the context of a two-factor model, the
traditional HADS scoring system may not be optimal. The
best-performing three-factor model of Dunbar et al. [17]
is an important observation because it represents a good
performing model based on a cogent theoretical model of
anxiety and depression. The observation of a well-fitting
theoretical model when applied to clinical data is deemed
to be a good test of the model.

Given the observation that tri-dimensional models
offered a similar fit to the data as bi-dimensional models,
the issue of scoring the instrument as a tri-dimensional
instrument is worthy of discussion. It has been previously
suggested that the HADS could be scored as a three sub-
scale instrument [17]. However, such tri-dimensional
scoring approaches that have been proposed are complex
and time-consuming for busy practitioners to use rou-
tinely since they require factor scores to be regressed to
calculate sub-scale scores [17]. A key operational rubric of
the HADS is that it is a quickly administered and easily
scored measure, therefore implementation of a compli-
cated scoring system would be highly undesirable. More-
over, the extensive use of the HADS in clinical research
over the last 20 years has led to the dissemination of sev-
eral hundred publications reporting the HADS sub-scale
means for a broad range of clinical groups. Adopting a tri-
dimensional scoring approach would essentially remove
this valuable reference data for comparative purposes in
new research. Finally, the principle finding of the current
study of no clear advantage of tri-dimensional models
over bi-dimensional models would suggest that consider-
ation of tri-dimensional scoring approaches is at the very
best, highly premature.

The finding of virtually identical fit characteristics of the
best performing two and three-factor models also raises
the issue of conclusively defining the underlying factor
structure of the HADS. The HADS clearly cannot be both
bi-dimensional and tri-dimensional within the same data
set and further clarification of the structure of the instru-
ment is desirable since this may provide additional evi-
dence not only on the limitations of the HADS, but also
the development, enhancement and possible future revi-
sion of this widely used measure. The current study was
limited by sample size and this may be an important fac-
tor in clarifying the relative performance of the competing
models tested. It is worthy of note that a number of stud-

ies that have utilised factor analysis with large sample
sizes have found a clear advantage in model fit of tri-
dimensional models over the traditional anxiety/depres-
sion bi-dimensional model of the HADS [17,18,26]. Large
sample sizes are generally desirable in confirmatory factor
analysis and the conservative sample size of the current
study may have contributed to the absence of differences
in model fit between the best-fit two and three-factor
models. Further research is necessary to address this par-
ticular issue conclusively.

Previous findings of the factor structure of the Chinese
version of the HADS in Cantonese-speaking Chinese
CHD patients in Hong Kong indicates clear and consistent
superiority of three-factor models in fits to data [20]. One
possibility that may account for the ambiguous factorial
conclusions in the current investigation concerns the issue
of translation. Translating English language instruments
to Chinese language versions can be problematic in terms
of establishing cultural and semantic equivalence [36,37].

The original validation of the Chinese version of the
HADS [8] identified potential issues of case detection
accuracy with the instrument. It is conceivable that prob-
lems of case detection accuracy may be artifactual of the
original translation process, which may also explain
inconsistencies between the underlying factor structure of
the instrument between Mandarin-speaking Chinese
CHD patients in the current study and those reported in
Cantonese-speaking Chinese CHD patients.

It should be acknowledged that the current study had a
number of limitations, in particular, the modest sample
size and the absence of a comparison to a 'gold standard'
such as a structured clinical interview to assess for anxiety
and depressive disorder. Further research addressing these
limitations is recommended.

Authors' contributions
WW participated in the design of the study and assisted in
the drafting of the manuscript. VL participated in the
design of the study and assisted in the drafting of the man-
uscript. CM participated in the design of the study, per-
formed the statistical analysis and assisted in the drafting
of the manuscript.

Acknowledgements
All the authors would like to thanks the patients who took part in the study 

for their assistance. The authors are also grateful to two anonymous 

reviewers for their very helpful comments on a previous version of this 

manuscript. CM would also like to thank his esteemed colleague Dr Hervé 

Caci, for invaluable discussion and debate on the issues of factor analysis in 

clinical research.



Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 

disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:

http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Health and Quality of Life Outcomes 2006, 4:6 http://www.hqlo.com/content/4/1/6

Page 5 of 5

(page number not for citation purposes)

References
1. Chen JZ: Textbook of internal medicine Tenth edition. Beijing, People's

Health Publishing House; 1997. 
2. Health Statistics Information Centre of Ministry of Health PRC:

Communique of the People's Republic of China on National
Health Care Development from 1997 to 2001.  2003.

3. Lesperance F, Frasure-Smith N: Depression in patients with car-
diac disease: a practical review.  J Psychosom Res 2000,
48:379-391.

4. Martin CR, Thompson DR: Depression in coronary heart dis-
ease patients: Etiological and screening issues.  Current Psychia-
try Reviews 2005, in press:.

5. Wang XC, Xiong BW, Chen HJ: Depression and anxiety in
patients with coronary heart disease.  Chinese Journal of Infre-
quent Disease 2004, 11:55-57.

6. Frasure-Smith N, Lesperance F, Talajic M: Depression and 18-
month prognosis after myocardial infarction.  Circulation 1995,
91:999-1005.

7. Zigmond AS, Snaith RP: The hospital anxiety and depression
scale.  Acta Psychiatr Scand 1983, 67:361-370.

8. Leung CM, Ho S, Kan CS, Hung CH, Chen CN: Evaluation of the
Chinese version of the Hospital Anxiety and Depression
Scale. A cross-cultural perspective.  Int J Psychosom 1993,
40:29-34.

9. Abiodun OA: A validity study of the Hospital Anxiety and
Depression Scale in general hospital units and a community
sample in Nigeria.  Br J Psychiatry 1994, 165:669-672.

10. Mumford DB, Tareen IA, Bajwa MA, Bhatti MR, Karim R: The trans-
lation and evaluation of an Urdu version of the Hospital Anx-
iety and Depression Scale.  Acta Psychiatr Scand 1991, 83:81-85.

11. Malasi TH, Mirza IA, el Islam MF: Validation of the Hospital Anx-
iety and Depression Scale in Arab patients.  Acta Psychiatr Scand
1991, 84:323-326.

12. Zheng LL, Wang YL, Li HC: Utility of the Hospital Anxiety and
Depression Scale in the general hospital.  Shanghai Archives of
Psychiatry 2003, 15:264-266.

13. Ye WF, Xu JM: An evaluation of the Hospital Anxiety and
Depression Scale in the general hospital patients.  Chinese Jour-
nal of Behavior Medicine 1993, 22:17.

14. Xie Y, Wang QS, Pang R, Lan ZY, Zhong L: An exploration of the
psychological care for pre-partum anxiety and depression in
pregnant women.  Chinese Journal of Nurse Training 2005, 2:24-25.

15. Lam CL, Pan PC, Chan AW, Chan SY, Munro C: Can the Hospital
Anxiety and Depression (HAD) Scale be used on Chinese
elderly in general practice?  Fam Pract 1995, 12:149-154.

16. Martin CR: What does the Hospital Anxiety and Depression
Scale (HADS) really measure in liaison psychiatry settings?
Current Psychiatry Reviews 2005, 1:69-73.

17. Dunbar M, Ford G, Hunt K, Der G: A confirmatory factor analy-
sis of the Hospital Anxiety and Depression scale: comparing
empirically and theoretically derived structures.  Br J Clin Psy-
chol 2000, 39 ( Pt 1):79-94.

18. Barth J, Martin CR: Factor structure of the Hospital Anxiety
and Depression Scale (HADS) in German coronary heart
disease patients.  Health Qual Life Outcomes 2005, 3:15.

19. Martin CR, Lewin RJ, Thompson DR: A confirmatory factor anal-
ysis of the Hospital Anxiety and Depression Scale in coro-
nary care patients following acute myocardial infarction.
Psychiatry Res 2003, 120:85-94.

20. Martin CR, Thompson DR, Chan DS: An examination of the psy-
chometric properties of the Hospital Anxiety and Depres-
sion Scale in Chinese patients with acute coronary
syndrome.  Psychiatry Res 2004, 129:279-288.

21. Cohen L, Stokhof LH, van der Ploeg HM, Visser FC: Identifying
patients recovering from a recent myocardial infarction who
require and accept psychological care.  Psychol Rep 1996,
79:1371-1377.

22. Lewin B, Robertson IH, Cay EL, Irving JB, Campbell M: Effects of
self-help post-myocardial-infarction rehabilitation on psy-
chological adjustment and use of health services.  Lancet 1992,
339:1036-1040.

23. Martin CR, Thompson DR: A psychometric evaluation of the
Hospital Anxiety and Depression Scale in coronary care
patients following acute myocardial infarction.  Psychology,-
Health-and-Medicine 2000 May; Vol 5(2): 193-201 2000-2011.

24. Muthen LK, Muthen BO: Mplus Users Guide Third edition. Los Angeles,
C.A., Muthen and Muthen.; 1998. 

25. Moorey S, Greer S, Watson M, Gorman C, Rowden L, Tunmore R,
Robertson B, Bliss J: The factor structure and factor stability of
the hospital anxiety and depression scale in patients with
cancer.  Br J Psychiatry 1991, 158:255-259.

26. Friedman S, Samuelian JC, Lancrenon S, Even C, Chiarelli P: Three-
dimensional structure of the Hospital Anxiety and Depres-
sion Scale in a large French primary care population suffer-
ing from major depression.  Psychiatry Res 2001, 104:247-257.

27. Razavi D, Delvaux N, Farvacques C, Robaye E: Screening for
adjustment disorders and major depressive disorders in can-
cer in-patients.  Br J Psychiatry 1990, 156:79-83.

28. Caci H, Bayle FJ, Mattei V, Dossios C, Robert P, Boyer P: How does
the Hospital and Anxiety and Depression Scale measure
anxiety and depression in healthy subjects?  Psychiatry Res 2003,
118:89-99.

29. Snaith RP, Zigmond AS: The Hospital Anxiety and Depression Scale Man-
ual Windsor, NFER, Nelson; 1994. 

30. Bentler PM, Bonett DG: Significance tests and goodness of fit in
the analysis of covariance structures.  Psychological Bulletin 1980,
88:588-606.

31. Bentler PM: Comparative fit indexes in structural models.  Psy-
chological Bulletin 1988, 107:238-246.

32. Marsh HW, Balla JR, McDonald RP: Goodness-of-fit indices in
confirmatory factor analysis: the effect of sample size.  Psycho-
logical Bulletin 1988, 103:391-410.

33. Kline RB: Principles and Practice of Structural Equation Modeling New
York, Guilford; 1998. 

34. Herrmann C: International experiences with the Hospital
Anxiety and Depression Scale--a review of validation data
and clinical results.  J Psychosom Res 1997, 42:17-41.

35. Zhang LM, He HY: A study on anxiety and depression in elderly
patients with coronary heart disease.  Chinese Journal of Zhejiang
Clinical Medicine 2001, 2:83-84.

36. Chang AM, Chau JP, Holroyd E: Translation of questionnaires
and issues of equivalence.  J Adv Nurs 1999, 29:316-322.

37. Yu DS, Lee DT, Woo J: Issues and challenges of instrument
translation.  West J Nurs Res 2004, 26:307-320.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10880660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10880660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7531624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7531624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6880820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6880820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8070982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8070982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8070982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7866683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7866683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7866683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2017915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2017915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2017915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1746281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1746281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7589936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7589936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7589936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10789030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10789030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10789030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15771778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15771778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15771778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14500117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14500117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15661322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15661322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15661322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9009795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9009795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9009795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1349062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1349062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1349062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1812841
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1812841
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1812841
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11728614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11728614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11728614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2297623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2297623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2297623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12759165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12759165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12759165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9055211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9055211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9055211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10197930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10197930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15068554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15068554
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Design
	Statistical analysis
	Procedure
	Participants

	Results
	Discussion
	Authors' contributions
	Acknowledgements
	References

