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Abstract
Background: Health-related quality of life (QoL) has become a crucial outcome in medical care. However, few studies 
have assessed physician knowledge of QoL and rate of physicians adopting QoL measures in clinical practice. The 
present study aimed at assessing the level of knowledge of QoL and the perceived importance of incorporating QoL 
assessment in clinical practice among physicians of a tertiary level academic hospital in Rome, Italy.

Materials and methods: A survey study performed through the distribution of a questionnaire assessing knowledge 
of QoL studies that used the SF-36 scale, participation in studies evaluating QoL as well as knowledge of journals 
publishing articles on QoL Physicians and residents at the hospital Policlinico Gemelli, Catholic University of Rome.

Results: Three-hundred nine physicians completed the questionnaire. Thirty-eight percent % reported knowing 
studies on QoL and using their results in clinical practice or for research purposes; 29% reported knowing the SF-36 
questionnaire; 30% stated that at least one study assessing QoL had been conducted in their department. Fourty-six 
percent % stated that QoL must influence much or very much diagnostic choices and an even higher percentage 
reported that QoL must influence much or very much therapeutic and palliative strategies (70.8% and 91.3%, 
respectively). Reported barriers to the use of QoL measures in clinical practice were related to time constraints (8.7%) 
but also to doubts on methodological issues of QoL (30.7%). The large majority of physicians (94.3%) would have used 
more expensive drugs if these could improve QoL.

Conclusions: The present study shows that in a tertiary level academic italian hospital one third of the physicians, 
reported to know QoL measures and that more than 80% of them would like to use QoL in their daily clinical practice. 
Future studies are needed to identify the best strategies to implement the use of QoL measures in clinical practice.

Introduction
Health-related quality of life (QoL) has become a crucial
outcome in medical care [1,2]. A communication style in
which physicians ask their patients about both physical
health problems and psycho-social issues has been found
to be related to a higher patient satisfaction and even bet-
ter health outcomes [3,4]. However, little is known about
physicians' attitudes towards QoL and rate of physicians
adopting QoL measures in clinical practice [5,6]. For
example, a study exploring the knowledge of hospital
physicians about QoL assessment revealed that less than
two-thirds had some knowledge of QoL assessment in

oncology [5]. Recently, a survey among oncologists has
shown that there is lack of understanding of the justifica-
tion and rationale for QoL assessment, lack of guidance
on implementing assessment and limited knowledge of
literature about QoL [6]. The present study aimed at
assessing the level of knowledge of QoL and the perceived
importance of incorporating QoL assessment in clinical
practice among physicians of a tertiary level academic
hospital in Rome, Italy.

Methods
The survey was conducted on physicians and residents at
the hospital Policlinico Gemelli, Catholic University of
Rome. The Policlinico Gemelli is a 1700-bed academic
hospital, located in the North of the town, built in 1964
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(with more than 57.000 admissions per year). It is a public
hospital and it is classified as hospital of a National rele-
vance with high specialization. The mission of the hospi-
tal is to provide the best health care services, to
implement a partnership with patients, to implement the
best education in medicine and in management of health
care services, and to combine technical health care ser-
vices with a managerial approach. Since 1997 a process of
re-engineering is ongoing with the purpose of developing
a new vision of patient care, focused on patient centred-
ness, on efficacy, effectiveness, and safety. The Policlinico
Gemelli staff includes 999 physicians and 320 residents.
Two hundred nine physicians (21.9%) were not included
in the survey since they do not have contact with patients
(for example microbiologists, laboratory personnel) The
questionnaire items assessed knowledge of studies that
used the SF-36 scale, participation in studies evaluating
QoL and knowledge of journals publishing articles on
QoL (Table 1). The SF-36 questionnaire was chosen since
it is one of the most used instrument for the assessment
of QoL in many different clinical fields.

Similarly, the following attitudes of physicians towards
QoL were also investigated: influence of QoL in diagnos-
tic, therapeutic choices and palliative strategies; relevance
of QoL outcomes in clinical studies and importance to
plan QoL studies in the next future; role of physicians,
nurses, psychologists in assessing QoL; barriers to the use
of QoL in daily clinical practice (Table 2). Diagnostic
strategies may have a different impact on QoL. For exam-
ple, an accelerated diagnostic protocol for patients pre-
senting to the emergency department with acute chest
pain resulted in better QoL compared to the usual-care
arm [7].

Physicians were also asked whether, among drugs with
the same efficacy, they would have used those more
expensive if these could improve QoL (Table 2). Five
response categories were available from "no" to "very
much".

The questionnaire was administered by mail, and a
face-to-face distribution in every department was also
done. For each department a reference person was identi-
fied to distribute and collect the filled questionnaire.
Since the present study did not involve any patient and
since all the data used for the analysis were provided
directly by each participant, ethical approval was not
requested.

Statistical analysis
A descriptive analysis was performed. Moreover, to com-
pare rate of answers among groups contingency tables
were done and chi-square test applied. P < 0.05 was con-
sidered as statistically significant.

Results
Out of 780 physicians and 320 residents, 308 (28%) com-
pleted the questionnaire. Their characteristics are shown
in Table 3. One hundred sixty three (52.9%) were male.
Forty-nine percent were < 35 years, 44.1% between 35-54
years, and only 7% were 55 years or older. Most (64.5%)
worked in medical departments, 18.4% in surgical depart-
ments and 14.5% in radiology or in other services. The
majority of responders answered to work in team. Con-
sidering the whole population of 999 physicians of the
Gemelli Hospital, 68.4% are males, 27% less than 40
years-old, 44.6% more than 50 years-old; 395 (39.5%)
work in medical areas.

As shown in Table 4, among the physicians who com-
pleted the questionnaire, 38% reported knowing studies
on QoL and using their results in clinical practice or for
research purposes; 29% reported knowing the SF-36
questionnaire; 30% stated that at least one study assessing
QoL had been conducted in their department. Twenty
three percent of physicians reported to have participated
in studies assessing QoL whereas only 16.5% of them
indicated the name of a journal publishing studies on
QoL.

Table 1: Questionnaire to assess the knowledge of QoL 
issue

What is your knowledge of QOL studies and trials?

- None

- Unspecific knowledge

- Specific knowledge without research activity

- Use of QOL assessment in clinical practice

- Use of QOL assessment for research purpose

The SF-36 is:

- Self administered and measures disability

- Self-administered, unspecific tool to measure QOL

- Filled by the physician

- Unknown

Have you ever partecipated a study on QoL?

- Never

- Once

- Several times

Do you know a medical journal that publishes studies on 
QoL?

- Yes

- No

Studies on QoL are usually performed in your department?

- Yes

- No
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Table 2: Questionnaire to assess the perception of the 
importance of QoL in clinical practice

QoL must influence diagnostic strategies?

- No

- A little

- Quite

- Much

- Very much

- I do not know

QoL must influence therapeutic strategies?

- No

- A little'

- Quite

- Much

- Very much

- I do not know

QoL must influence palliative care?

- No

- A little'

- Quite

- Much

- Very much

- I do not know

Do you have in mind QoL in your diagnostic and therapeutic strategies, 
although you don't meausre it?

- No

- A little'

- Quite

- Much

- Very much

When you read and score a scientific article is QoL important?

- No

- A little'

- Quite

- Much

- Very much

Is the measurement of QoL in clinical trials useful?

- No

- A little

- Quite

- Much

- Very much
Who should measure QoL?

- Physician

- Other (nurse, psychologist)

Is useful to increase the number of clinical trials in QoL?

- No

- A little

- Quite

- Much

- Very much

Should you use more expensive drugs if they shoul improbe QoL?

- No

- A little

- Quite

- Much

- Very much

Table 2: Questionnaire to assess the perception of the 
importance of QoL in clinical practice (Continued)

However, as shown in Table 5, 46.1% of the physicians

who completed the questionnaire stated that QoL must
influence much or very much diagnostic choices and an
even higher percentage of them reported that QoL must
influence much or very much therapeutic and palliative
strategies (70.8% and 91.3%, respectively). Seventy eight
percent of physicians considered mandatory to measure
QoL in clinical trials and to increase the number of QoL
studies (67.4%). Most physicians (73.5%) reported that
themselves or residents should measure QoL. The major-
ity of physicians (94.3%) would have used more expensive
drugs if these could improve QoL.

Reported barriers to the use of QoL measures in clini-
cal practice were related to time constraints (8.7%) but
also to doubts on methodological issues (30.7%).

We did not find any significant difference in the charac-
teristics of the physicians who answered to know or not
to know the SF-36 questionnaire. Results are shown in
Table 6.

Discussion
The present study shows that the majority of physicians
who answered to the questionnaire on QoL are aware of
its usefulness in clinical management. More than 80% of
participants would like to use QoL in their daily clinical
practice but only one third of the physicians who partici-
pated to the survey know QoL measures. To our knowl-
edge, this is the first survey that on physicians of different
specialities of a tertiary level academic hospital to evalu-
ate their knowledge and perception of QoL.

Indeed, little is known about physicians' attitudes
towards QoL and rate of physicians adopting QoL mea-
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sures in clinical practice. An Italian study exploring the
knowledge of hospital physicians on QoL assessment
revealed that 62% had some knowledge of QoL assess-
ment in oncology but that most tended to rely on a physi-
cian-base assessment rather than patient-based
instruments [8]. In 1998, a survey of family physicians
reported that for 78% of them it was possible to measure
QoL, that 89% believed that QoL issue should be dis-
cussed with patients and that 89% would use a validated
QoL measure if one were devised [9]. Meanwhile, Bezjak
et al [10] collected information from a group of oncolo-
gists of a large Canadian cancer care centre on their per-
spectives on QoL and QoL information, through a self-
administered questionnaire containing 75 items with a 4-
point Likert categorical response scale. Of 67 eligible
respondents, 54 replied. A total of 87% felt that published

QoL data are useful for individual patient care, but 69%
indicated that, at present, they would be more likely to
base their recommendations on personal experience
rather than on published literature and 57% felt that deci-
sions were made more difficult when QoL issues were
considered. Padua et al [11] conducted a fact-finding
study among Italian neurologists to evaluate the degree of
knowledge in the QoL field. Most responders indicated
that it would be important either to increase knowledge
of the real impact of a disease on a patient's QoL or to
better evaluate the effects of therapy. More recently,
Skevington et al. [12] approached 800 general practitio-
ners in UK through the national postal system to find out
if they used quality of life information in primary care, to
explore their reasoning and to assess any barriers to use.
Two hundred eighty physicians (38%) provided qualita-

Table 3: Characteristics of the physicians who answered 
the questionnaire

N (%)

Gender:

- Male 163(52.8)

- Female 146 (47.2)

Academic role:

- Chairman/Associate Professor 38 (12.3)

- Asssistant Professor 82 (26.6)

- Assistano 63 (20.5)

- Residents 94 (30.5)

- Other 31 (10.1)

Tipe of activity

- Within a team 256 (82.6))

- alone 37 (11.9)

- unknown 17 (5.5)

Age (years):

- <34 149 (48.1)

- 35-44 71 (22.9)

- 45-54 66 (21.3)

- 55-64 22 (7.1)

- >65 1 (0.3)

Department

- Medicine 200 (64.5)

- Surgery 57 (18.4)

- Specialised Surgery 28 (49.1)

- General Surgery 29 (50.9)

- Radiology- Nuclear Medicine - Other 
Services

45 (14.5)

- Unknown 8 (2.6)

Table 4: Answers to the questionnaire assessing the 
knowledge of QoL issue

What is your knowledge of 
QOL studies and trials?

None 48 (15.5)

- Unspecific knowledge 173 (55.8)

- Specific knowledge 
without research activity

31 (10)

- Use of QOL assessment 
in clinical practice

22 (7.1)

- Use of QOL assessment 
for research purpose

34 (11)

The SF-36 is:

- Self administered and 
measures disability

15 (4.8)

- Self-administered, 
unspecific tool to 
measure QOL

90 (29)

- Filled by the physician 6 (1.9)

- Unknown 197 (63.5)

Have you ever partecipated 
a study on QoL?

- Never 235 (75.8)

- Once 42 (13.5)

- Several times 32 (10.3)

Do you know a medical 
journal that publishes 
studies on QoL?

- Yes 51 (16.5)

- No 259 (83.5)

Studies on QoL are usually 
performed in your 
department?

- Yes 94 (30.3)

- No 216 (69.7)
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tive and quantitative information. The majority said that
QoL was interesting and important. Users had seen more
information and scales, and were more aware of their use;
only 8% had ever used formal standardised question-
naires. The main barriers to implementation were a
shortage of time and information, and experience with
QoL assessment. A sizable minority wanted to know
more. Seventy-one percent would use QoL to monitor
treatment effectiveness.

Results from the present survey suggested that the
importance of assessment of QoL is highly perceived.
Many institutions are implementing programs including
the assessment of patient-reported outcomes and, partic-
ularly, of QoL. The National Health Service (NHS) in
Great Britain, for example, asks all patients who are hav-
ing hip or knee replacements, varicose vein surgery or
groin hernia surgery to fill in a questionnaire on patient-
reported outcomes to help improving the quality of care.
http://www.nhs.uk/NHSEngland/thenhs/records/proms/
Pages/aboutproms.aspx. The gap between the knowledge
of QoL and the perception of its importance documented
in the present study merits further attention especially in
order to find strategies to reduce this gap. Several causes
may explain the gap: first, QoL methodology is scarcely
taught during education courses [5]; second, papers
including or primarily focusing on QoL are still rarely
published in medical journals other than oncology jour-
nals [6]. Moreover, physicians caring for acute patients
may pay a greater attention to survival rather than to
QoL. We warrant that further studies may demonstrate
whether education courses or spread of guidelines on

Table 5: Answers to the questionnaire assessing the 
perception of the importance of QoL in clinical practice

Must QoL influence diagnostic 
strategies?

- No 15 (4.8)

- A little 46 (14.8)

- Quite 101 (32.6)

- Much 119 (38.4)

- Very much 24 (7.7)

- I do not know 4 (1.3)

Must QoL influence therapeutic 
strategies?

- No 8 (2.6)

- A little 12 (3.9)

- Quite 66 (21.3)

- Much 166 (53.5)

- Very much 52 (16.8)

- I do not know 4 (1.3)

Must QoL influence palliative care?

- No 3 (1)

- A little 2 (0.6)

- Quite 18 (5.8)

- Much 97 (31.3)

- Very much 186 (60)

- I do not know 3 (1)

Do you have in mind QoL in your 
diagnostic and therapeutic 
strategies, although you don't 
meausre it?

- No 3 (1)

- A little 23 (7.4)

- Quite 121 (39)

- Much 130 (41.9)

- Very much 29 (9.4)

When you read and score a scientific 
article is QoL important?

- No 38 (12.3)

- A little 70 (22.6)

- Quite 136 (43.9)

- Much 54 (17.4)

- Very much 6 (1.9)

Is the measurement of QoL in clinical 
trials useful?

- No 1 (0.3)

- A little 16 (52)

- Quite 83 (26.8)

- Much 174 (56.1)

- Very much 35 (11.3)

Who should measure QoL?

- Physician 228 (73.5)

- Other (nurse, psychologist) 73 (23.5)

Is useful to increase the number of 
clinical trials in QoL?

- No 1 (0.3)

- A little 11 (3.5)

- Quite 54 (17.4)

- Much 190 (61.3)

- Very much 51 (16.5)

Should you use more expensive 
drugs if they shoul improbe QoL?

- No 2 (0.6)

- A little 15 (4.8)

- Quite 68 (21.9)

- Much 167 (53.9)

- Very much 55 (17.7)

Table 5: Answers to the questionnaire assessing the 
perception of the importance of QoL in clinical practice 

http://www.nhs.uk/NHSEngland/thenhs/records/proms/Pages/aboutproms.aspx
http://www.nhs.uk/NHSEngland/thenhs/records/proms/Pages/aboutproms.aspx


Bossola et al. Health and Quality of Life Outcomes 2010, 8:43
http://www.hqlo.com/content/8/1/43

Page 6 of 7
QoL methodology for students, residents and physicians
would result in decreasing the gap between perception of
importance and feasibility of the QoL methodology in
daily routine clinical practice and clinical trials.

Another interesting finding of this study is that, com-
paring the characteristics of physicians who answered to
know or not to know the SF-36, we did not find signifi-
cant differences. It seems that the knowledge of QoL
measures is independent of age, gender, academic role,
and medical speciality.

Also interesting is the finding that to the question Who
should measure the quality of life? most answered that
physicians should do so. We think that this is a topical
issue. Some authors believe that physicians' perceptions
of QoL may be at odds with those held by the patients
and QoL assessment should be performed by the patients
themselves using adequate and valid measures or, in
alternative, by someone who acts as a proxy or surrogate,
such as a family member or a health professional [13].
However, it is well known that many patients are unable
to assess their own QoL and complete a QoL measure
because of cognitive impairment, difficulties in commu-
nication, symptom-related distress, or complexity of QoL
measure. Moreover, the high percentage of physicians
answering they should personally measure QoL high-
lights the perception of the great importance of the QoL
issue.

This study has several limitations. First, less than one
fourth of the physicians answered the questionnaire and
we do not know why about 70% of the physicians did not
answer. It could be that they were not interested in the
target of the study and in this case the conclusion of the
study could be different. However, it is useful to underline
that the rate of answer in surveys involving a large num-
ber of physicians may be low or very low [14]. Second,
this is the result of one single Academic Center and find-
ings can not be generalized to other settings. Third, since
the questionnaire was built specifically for the purpose of
the study, it was not previously validated. Finally, the
meaning for some questionnaire items (for example for
knowledge) can be differently interpretated by partici-
pants. However, the simplicity of the questions may have
reduced the bias of variability in interpretation.

In summary, the present study shows that, in a tertiary
level academic Italian hospital, one third of the physicians
who answered to a questionnaire on QoL, reported to
know QoL measures and over 80% of them would like to
use QoL in their daily clinical practice. Further studies,
also in different medical settings, could assess whether
increasing the knowledge on health-related QoL could
lead to a growing use of QoL measures in daily clinical
practice, possibly increasing also the quality of clinical
care.

Table 6: Comparison between physicians who answered to know or not to know the SF-36 questionnaire

Physicians who know SF-36
(N. = 89)

Physician who do not know 
SF-36

(N. = 215)

p

Female 46 (51.7) 98 (45.6)

male 43 (48.3) 117 (54.4) 0.33

Academic role:

- Professor/Associate 
professor

6 (6.7) 31 (14.4)

- Assistant Professor 47 (52.8) 96 (44.7)

- Resident 26 (29.2) 67 (31.2) 0.39

- Other 10 (11.2) 21 (9.8)

Age

- < = 44 years 68 (76.4) 147 (68.7) 0.18

- >44 years 21 (23.6) 67 (31.3)

Medical area:

- Medicine 66 (75) 132 (62.9)

- Surgery 10 (11.4) 46 (21.9) 0.07

- Diagnostic/Service 12 (13.6) 32 (15.2)

Did you partecipate studies on 
QoL?

- yes 43 (48.9) 30 (13.9) <0.0001

- no 45 (51.1) 186 (86.1)



Bossola et al. Health and Quality of Life Outcomes 2010, 8:43
http://www.hqlo.com/content/8/1/43

Page 7 of 7
Competing interests
The authors declare that they have no competing interests.

Authors' contributions
MB and RM designed and conducted the study as well as participated in the
writing of the manuscript and in the statistical analysis. LP, MF, AT and GO con-
tributed to the design of the study and to the statistical analysis. MF contrib-
uted to the writing and the revision of the manuscript. All authors read and
approved the final manuscript.

Author Details
1Department of Surgery, Catholic University of the Sacred Heart, Largo A 
Gemelli, 8 - 00168, Rome, Italy, 2Institute of Infectious Diseases, Catholic 
University of the Sacred Heart, Largo A Gemelli, 8- 00168, Rome, Italy, 
3Department of Geriatrics, Catholic University of the Sacred Heart, Largo A 
Gemelli, 8 - 00168 Rome, Italy, 4Department of Radiotherapy, Catholic 
University of the Sacred Heart, Largo A Gemelli, 8 - 00168 Rome, Italy, 5Institute 
of Neurology; Catholic University of the Sacred Heart, Largo A Gemelli, 8- 
00168, Rome, Italy and 6Fondazione Don Gnocchi, Milan, Italy

References
1. Stewart MA: Effective physician-patient communication and health 

outcomes: a review.  Can Med Assoc J 1995, 152:1423-1433.
2. Bredart A, Bouleuc C, Dolbeault S: Doctor-patient communication and 

satisfaction with care in oncology.  Curr Opin Oncol 2005, 17:351-354.
3. Stewart MA: Effective physician-patient communication and health 

outcomes: a review.  CMAJ 1995, 152:1423-1433.
4. Velikova G, Booth L, Smith AB, Brown PM, Lynch P, Brown JM, Selby PJ: 

Measuring quality of life in routine oncology practice improves 
communication and patient well-being: a randomized controlled trial.  
J Clin Oncol 2004, 22:714-724.

5. Young T, Maher J: Collecting quality of life data in EORTC clinical trials - 
what happens in practice.  Psycho-Oncology 1999, 8:260-263.

6. Bezjak A, Ng P, Skeel R, DePetrillo AD, Comis R, Taylor KM: Oncologist' use 
of quality of life information. Results of a survey of eastern Cooperative 
Oncology Group Physicians.  Quality of Life Res 2001, 10:1-13.

7. Nucifora G, Badano LP, Sarraf-Zadegan N, Karavidas A, Trocino G, Scaffidi 
G, Pettinati G, Astarita C, Vysniauskas V, Gregori D, Ilerigelen B, Fioretti PM: 
Effect on quality of life of different accelerated diagnostic protocols for 
management of patients presenting to the emergency department with 
acute chest pain.  Am J Cardiol 2009, 103:592-7.

8. Belli G, Tamburini M, Paci E: What do italian hospital physicians know 
about quality of life assessment in oncology.  Tumori 1994, 80:24-27.

9. Walsh D, Emrich L: Measuring cancer patients' quality of life - a look at 
physician attitudes.  New York State Journal of Medicine 1998, 88:354-357.

10. Bezjak A, Taylor KM, Ng P, Macdonald K, DePetrillo AD: Quality-of-life 
information and clinical practice: the oncologist's perspective.  Cancer 
Prev Control 1998, 2:230-235.

11. Padua L, Aprile I, Caliandro P, Pazzaglia C, Mazza S, Padua R, Beghi E, Tonali 
p for the Italian QoL Study Group of the Italian Neurological Society: Fact-
finding study about knowledge and interest in quality of life 
assessment among neurologists.  Neurol Sci 2004, 25:114-115.

12. Skevington SM, Day R, Chisholm A, Trueman P: How much do doctors 
use quality of life information in primary care? Testing the trans-
theoretical model of behaviour change.  Qual Life Res 2005, 14:911-22.

13. Addingngton-Hall J, Kalra L: Who should measure quality of life?  Br Med 
J 2001, 322:1417-1420.

14. Sanders C, Egger M, Donovan J, Tallon D, Frankel S: Reporting on quality 
of life in randomised controlled trials: bibliographic study.  BMJ 1998, 
317:1191.

doi: 10.1186/1477-7525-8-43
Cite this article as: Bossola et al., Physicians' knowledge of health-related 
quality of life and perception of its importance in daily clinical practice Health 
and Quality of Life Outcomes 2010, 8:43

Received: 29 June 2009 Accepted: 23 April 2010 
Published: 23 April 2010
This article is available from: http://www.hqlo.com/content/8/1/43© 2010 Bossola et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.Health and Quality of Life Outcomes 2010, 8:43

http://www.hqlo.com/content/8/1/43
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15933466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7728691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14966096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10390738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19231318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8191593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10093637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15221633
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16041889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9794853


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


