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Abstract

Background: Health Related Quality of Life (HRQL) of opiate users has been studied in treatment settings, where
assistance for drug use was sought. In this study we ascertain factors related to HROL of young opiate users
recruited outside treatment facilities, considering both genders separately.

Methods: Current opiate users (18-30 y) were recruited in outdoor settings in three Spanish cities (Barcelona,
Madrid, Sevilla). Standardised laptop interviews included socio-demographic data, drug use patterns, health related
issues, the Severity of Dependence Scale (SDS) and the Nottingham Health Profile (NHP).

Results: A total of 991 subjects (73% males), mean age = 25.7 years were interviewed. The mean global NHP score
differed by gender (women: 41.2 (sd:23.8); men:34.1(sd:23.6);p < 0.05). Multivariate analysis was implemented
separately by gender, variables independently related with global NHP score, both for males and females, were
heroin and cocaine SDS scores. For women, only other drug related variables (alcohol intake and length of cocaine
use) were independently associated with their HRQL. HIV+ males who suffered an opiate overdose or had
psychiatric care in the last 12 months perceived their health as poorer, while those who had ever been in
methadone treatment in the last 12 months perceived it as better. The model with both genders showed all
factors for males plus quantity of alcohol and an interaction between gender and HIV status.

Conclusions: Heroin users were found to be at a considerable risk of impaired HRQL, even in these young ages. A
score approaching severity of dependence was the factor with the strongest relation with it.

Background

Although some changes seem to be taking place in the
incidence trends of specific illegal drugs, heroin use is
still an important health concern in Europe. In most
countries heroin remains the principal drug involved in
treatment episodes[1] and heroin users are at a greater
risk of dying from different causes, particularly over-
doses but also infectious diseases related to injection
[2-4].

Health Related Quality of Life (HRQL) has progres-
sively been applied in the evaluation of health status of
patients, including substance users[5,6]. Poor HRQL has
been reported among heroin users starting treatment,
being comparable to other chronic disease patients[7-9].
As a patient centred outcome variable, HRQL has also
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been used to assess treatment effectiveness and in
randomised trials providing evidence of HRQL improve-
ment with opioid substitution therapies [10-13]. Vari-
ables that have been related to poorer HRQL in opiate
users vary in different studies. The more consistent find-
ing is poorer HRQL associated with poly-drug use,
HRQL has also been related to socio-demographic
variables such as age, educational level or employment
status, and the presence of chronic medical conditions,
including HIV infection[8,14]. Although gender has
been associated with differences in HRQL in many
different population studies, being poorer in women
[15,16], no clear differences have been reported in
studies on opiate users [8,17,18]. The influence of psy-
chiatric diagnoses other than substance use disorders on
HRQL has been explored, results being inconsistent
though mainly showing impaired HRQL in subjects with
dual diagnosis[18-20]. It is difficult to compare the var-
ious studies as they have explored different variables
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and used different HRQL measures. The generic HRQL
measures most frequently used have been the SF-36 and
the Nottingham Health Profile (NHP). The German
adaptation of the Lancashire Quality of Life Profile, a
questionnaire designed specifically for the mental health
field, has also been used in studies with drug users
[13,21]. Few HRQL instruments specific to the drug
dependence field are available[22].

Episodes of drug overdose are frequent among heroin
injectors[23,24] and it has been suggested that poor
health may be an important overdose risk factor[25,26],
yet we don’t know of any previous study exploring the
possible relation between perceived HRQL and overdose
experiences which could be of interest for specific pre-
vention. It is possible that HRQL is being affected in
early phases of opiate use, however as far as we know
there is little information on HRQL in young opiate
users, early in their drug career. Most studies have been
done after entry to treatment.

The objective of the present study was to ascertain
what factors were related with HRQL among young opi-
ate users, including previous drug treatment and over-
dose episodes, taking gender into account.

Methods

The ITINERE project cohort of current regular users
of heroin aged between 18 and 30 years was
assembled in outdoor settings of three Spanish cities
(Barcelona, Madrid, Sevilla). Details of the methodol-
ogy have been described previously [24,27]. To be
included, subjects had to be residents in the above
mentioned cities, to have used heroin within the 90
days prior to the interview, and at least 12 days over
the 12 months prior to the interview; they also had to
be willing to participate in and facilitate the follow-
up. Exclusion criteria were language barriers and diffi-
culties in follow-up. For recruitment, targeted sam-
pling and nomination techniques, with different
starting points mainly in outdoor locations, was used
[28]. After a brief selection questionnaire, to assess
fulfilment of inclusion criteria, candidates were
informed about the objectives and procedures of the
study, including incentives for participation (18 Euro
per interview completed) and signed an informed
consent. Field work was done between April 2001 and
December 2003. The inception cohort baseline ques-
tionnaire was administered through a laptop assisted
interview in socio-sanitary premises and included,
among other variables, socio-demographic data, drug
use patterns, health problems data, severity of heroin
and cocaine dependence measured through the Span-
ish version of the Severity of Dependence Scale (SDS)
[29,30], and a generic health related quality of
life questionnaire, the Nottingham Health Profile
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(NHP) [31]. Interviewers were trained social science
professionals (i.e.: anthropologists, sociologists,...).

A non-fatal opiate overdose was defined as an episode
occurring after heroin or opiate use characterized by
extreme difficulty in breathing, loss of consciousness
and problems waking up or recovering consciousness,
and possibly bluish skin or lips. Other variables studied
were having been confined to bed due to discomfort,
disease or injury, on any day during the last 12 months
and to have been in hospital as an inpatient during the
same period. The use of two or more illegal substances
during the last 12 months with a frequency of once
weekly or higher was considered a proxy of poly-drug
use. Alcohol consumption was measured as intake in
grams/day and categorized in 4 risk categories (no use,
moderate, at-risk and heavy) with different cut-points by
gender (male 40 and 60 g/day, female 20 and 40 g/day).
Serological tests (HIV, HBV, HCV) were done through a
dried blood spot test. The ITINERE project has been
approved by the ethical committee of the Instituto de
Salud Carlos III.

The SDS is a short, easily administered scale which
can be used to measure the degree of dependence
experienced by users of different types of drugs. The
SDS contains five items, all of which are explicitly con-
cerned with impaired control over drug taking and with
worries and anxieties about drug use. It satisfies a num-
ber of criteria indicating its suitability as a measure of
dependence[29]. It was applied to assess dependence
severity (range 0, none - 15, most) for heroin (SDS-H)
and for cocaine (SDS-C).

The Nottingham Health Profile (NHP) is a multidi-
mensional health status questionnaire that has been pre-
viously used in drug users[10,11] and found to be easy
to administer in this population. It contains 38 items
divided into 6 dimensions of health (energy, pain, sleep,
social isolation, emotional reactions, physical mobility)
each one scored from 0, best to 100, worst health state.
A global NHP score was calculated taking the mean of
the six dimension scores. To compare the study results
to the general population we used NHP Spanish norms
for ages 41 to 49. There is no normative data available
for younger ages but as from HRQL studies we know
that generic HRQL scores are better for younger age
groups[31], if appropriate age specific reference values
were to have been used, differences potentially found
would have been even larger.

Differences by gender were tested using chi-square
test or t-test. To compare possible differences in NHP
scores, non parametric tests (Mann-Witney U or Krus-
kal-Wallis test-with correction for ties, if necessary)
were used. As large samples were analysed, for multi-
variate analysis the NHP global score was considered as
normally distributed[32] and a multiple linear regression



Domingo-Salvany et al. Health and Quality of Life Outcomes 2010, 8:145

http://www.hglo.com/content/8/1/145

applied. All variables significant or marginally significant
(p < 0.10) in bivariate analysis were included in three
models, one for the total and one per gender, and the
selection of final variables was done with a backward
procedure. All analyses were done with SPSS 12.0.

Results
A total of 991 young heroin users were recruited, 722
were male (73%) and 269 female. Men and women dif-
fered in all socio-demographic variables explored, but
also in some general health (confined to bed at least one
day in the last 12 months, HIV positive: more frequent
in women) and drug use variables (a higher proportion
of heavy alcohol use, and a shorter length of heroin and
cocaine use among women)(table 1). No gender differ-
ences were observed in the proportion of those who had
a previous overdose experience or had experienced an
opiate overdose in the last 12 months. However, the
proportion of those who had recently (12 months)
experienced a non-fatal overdose (n = 80) was higher in
Barcelona, among those more educated, squatters or
homeless, unemployed, those who had been in hospital
in the last 12 months, were anti-HCV positives, had
injected in the last 12 months, or had not been in
methadone treatment at any time in the last 12 months.

A valid NHP questionnaire was obtained for 963 sub-
jects, 97% of the sample. The mean global NHP score
was 36.0 (sd: 23.8). Women perceived their health as
worse than men in all dimensions (global score: 41.2
(23.8) vs 34.1 (23.6)) (Figure 1), though not statistically
significant for sleep and social isolation. In all dimen-
sions NHP scores were higher for both genders than
those of the general population (NHP global score in
general adult population 41-49 years old: 11.0 (sd:13.6)).
NHP global score was higher in older ages with a signif-
icant positive correlation in both genders. The NHP glo-
bal score showed statistically significant differences in
both genders according to current employment (better),
living arrangements (better among squatters) and prison
experience (worse). It was also worse with longer dura-
tion of heroin use and with higher scores for SDS-H
and SDS-C. Among males it was poorer in lower educa-
tional levels, those who were ever confined to bed or
visited a psychiatrist during the previous 12 months,
were HIV positive, had core antibodies of hepatitis B, or
had ever had an overdose. Among women it was poorer
with increased length of cocaine use (table 2). NHP glo-
bal score showed statistically significant differences for
poly-drug use and hospital inpatient admission in the
last 12 months (worse in affirmative categories), only
when considering both genders simultaneously.

Having had an opiate overdose in the last 12 months,
though it was not significant in bivariate analysis was
included in the multivariate analysis instead of overdose
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ever, statistically significant in males but too remote
from HRQL assessment. In males, the final multiple lin-
ear regression model, adjusted for age, showed that
NHP global score was associated with socio-demo-
graphic variables (level of education, living arrange-
ments, current employment), was impaired with some
medical (ever confined to bed in the previous 12
months, HIV positive) and drug use related variables:
higher scores on severity of heroin and cocaine depen-
dence (SDS-H and SDS-C) and having experienced an
opiate overdose in the last 12 months; and while it was
worse in those men that had visited a psychiatrist in the
previous 12 months, for those ever on methadone treat-
ment in previous 12 months it was better (Table 3).
Variables included in the regression explained 22.7% of
the NHP global score variance. The severity of heroin
dependence, as a continuous variable, showed the high-
est standardized beta coefficient (0.26). An increase of
one point in the score of SDS-H was associated with an
increase of 1.8 points in the NHP global score, while
having an overdose during the previous 12 months
increased it by 7 points. For females, only drug use
related variables (daily alcohol intake, length of cocaine
use and SDS-H and SDS-C) were independently related
to global NHP score, explaining also 22.7% of the NHP
global score variance. An increase of one point in SDS-
H was associated with an increase of 2.1 points in the
NHP global score (Table 3). When analysing the overall
sample, all variables significant for males were included
in the model plus daily alcohol intake, significant for
females; however the regression involved an interaction
term between gender and HIV status showing that
women had worse NHP score which was not modified
by their HIV status, whereas among men NHP score
was impaired when HIV positive (Table 3).

Discussion

HRQL was found to be impaired in young heroin users
recruited outside the healthcare context, and severities
of heroin and cocaine dependence were the variables
that accounted for most of its explained variability in
both genders. Women reported worse HRQL, but con-
trary to males having had an opiate overdose, contact
with a psychiatrist or having ever been on methadone
treatment during the preceding 12 months were not
found to be associated with it.

A large sample was assembled that allowed to study a
wide set of variables and to explore characteristics
among women separately. It was planned to include
young users to study the course of heroin use, trying to
recruit users in early phases of their drug career and, in
fact, they were younger than heroin users when request-
ing first treatment in Spain (mean age in 2002: 31.8
years)[33], however, the final sample included young
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Table 1 Socio-demographic variables and drug use patterns, in the overall sample and by gender

Women Men Total p
269 (27%) 722 (73%) 991
n (%) n (%) n (%)
Age (mean; [s.d]) 25.00 [3.6] 259 [32] 257 [33] < 0.0001
Educational level 0.008
Primary or < 104 (38.8) 348 (48.2) 450 (45.7)
> = Secondary 164 (61.2) 370 (51.8) 530 (54.3)
Living arrangements ' 0.007
Flats 187 (69.5) 507 (70.2) 694 (70.0)
Squats 56 (20.8) 103 (14.3) 159 (16.0)
Homeless or institution 26 (9.7) 112 (15.5) 138 (13.9)
Work
Did not work 203 (75.5) 475 (65.8) 678 (68.4) 0.004
(with/without contract)
Ever in prison 71 (26.4) 347 (48.1) 418 (42.2) < 0.0001
Ever confined to bed ' 143 (54.0) 272 (38.0) 415 (42.3) < 0.0001
Inpatient in a hospital ' 65 (24.5) 142 (19.8) 207 (21.1) 0.107
Infections (n = 971)
Ab* HIV + 61 (22.9) 116 (16.5) 177 (18.2) 0.020
Ab HCV + 132 (49.6) 375 (53.3) 507 (52.3) 0311
Ab HBV core + 41 (15.4) 124 (17.6) 165 (17.0) 0421
Alcohol use severity# 0.004
No alcohol use 64 (23.9) 113 (15.8) 177 (18.0)
Moderate 95 (354) 317 (44.3) 412 (419)
At risk 41 (15.3) 133 (18.6) 174 (17.7)
Heavy use 68 (25.4) 152 (21.3) 220 (22.4)
N of years drug use (mean; [s.d.])
Cocaine 8.2 [4.0] 6 [3.9] 9.2 [4.0] < 0.0001
Heroin 74 [46) 9 [43] 85 [4.5] < 0.0001
Poly-drug use i 255 (94.8) 686 (95 0) 941 (95.0) 0.889
Ever injecting 164 (61.0) 473 (65.5) 637 (64.3) 0.184
Age first heroin use (mean; [s.d.]) 176 [34] 170 [3.1] 17.1 [3.2] 0.001
Age first injecting (mean; [s.d.]) 196 [3.7] 193 [3.9] 194 [3.8] 0.392
Intravenous use ' 135 (50.6) 381 (529) 516 (52.3) 0511
Drug use treatment 0.291
Never 84 (31.7) 213 (29.7) 297 (30.2)
Before last year 40 (15.1) 141 (19.7) 1(184)
Methadone last year 108 (40.8) 262 (36.5) 370 (37.7)
Other last year 33 (12.5) 101 (14.1) 134 (13.6)
Psychiatric treatment 25(93) 51 (7.1) 6 (7.7) 0.241
Opiate Overdoses
Ever in lifetime 71 (26.5) 173 (24.0) 244 (24.6) 0412
Last 12 months 22 (8.2) 58 (8.0) 80 (8.1) 0928
SDS * score (mean; [s.d.])
Cocaine 8 [4.1] 49 [4.2] 0.089
Heroin 8.2 [3.3] 0[34 0.497

* Ab: antibodies; SDS: Severity Dependence Scale.
T Refers to last 12 months.
* different cut-points used for both genders: men: 40-60 g/day; women: 20-40 g/day
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Figure 1 Dimensions of the Nottingham Health Profile (NHP)
and global NHP score by gender, compared to the general
population profile[31].

heroin users already very much involved in heroin use.
As elsewhere, it is difficult to ascertain the degree of
representativeness of the population of young heroin
users in the three cities where the study was conducted.
Even though strategies to include users from different
surroundings in the cities were implemented the final
sample was somewhat biased towards heavy use. Another
limitation of the present study could be related to the
assumption of normality of the NHP global score. How-
ever, according to Lumley et al [32] the fact of being a
large sample minimizes this problem. Furthermore, only
2.5% of participants presented a score of 0, suggestive of
a floor effect, which can be considered as negligible. Also,
when interpreting results it is necessary to remember
that the cross-sectional nature of the study precludes
making causal inferences in most of the variables.

The variables that explained most of the global NHP
score variability were the same in both genders: the
SDS-H and SDS-C accounted for 55.9% of the explained
variance in women and for 52.9% in the model for men.
These findings are in accordance with results observed
in an equivalent sample of young cocaine users with the
same instruments[34] and in contrast with some pre-
vious results where HRQL was not clearly related to
some determinants of dependence, like amount and fre-
quency of drug use[7]. Measuring severity of depen-
dence directly with a validated instrument probably
helped us to detect this relationship. Also the sample
included a considerable heterogeneity of drug careers
which can facilitate finding a significant result. In fact,
7% of the subjects had an SDS-H score of two or less,
and for 50% it was higher than 8, also for SDS-C the
corresponding figures were 35.6% and 24.4%.

Women showed worse HRQL, which is in accordance
with studies in many different populations indepen-
dently of the instrument used. In previous opiate-user
groups gender differences in generic HRQL didn’t
achieve statistical significance[8,18] or only for some
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aspects of the SF-36[7]. Probably the sample size of the
present study has helped to underline this difference.
Furthermore, the large number of women included
allowed a stratified analysis to be performed and con-
struction of a multivariate model exclusively for them in
which the set of variables found to be statistically signif-
icant differs from that of men. Besides SDS-H and SDS-
C, only two other drug-related variables were retained
in the female’s model, daily alcohol intake and length of
cocaine use. When doing the analysis with the total
sample an interaction between gender and HIV infection
was found, indicating that positive HIV serology only
had an impact on HRQL of men. Some studies have
found a slower progression to AIDS among HIV positive
women, and Jarrin et al say that “in settings with small
gaps in gender inequality and universal access to care,
HIV-infected women fare better than their male coun-
terparts in the era of HAART”[35].

Contrary to previous studies[14,34] poly-drug use was
not confirmed as an independent factor for HRQL, not
even when considering as a continuous variable the
number of illegal substances used with a frequency of
weekly or higher. Even though our variable was a proxy
of DSM-1V poly-drug use, thus not directly comparable
with other studies, it is worth signalling that it was not
found to be related in a model in which the severity of
cocaine dependence was an important independent
HRQL predictor, thus somewhat accounting for another
substance used and where, for the total sample and for
women, daily alcohol intake was an independent factor
positively associated with impaired HRQL. For males,
recent overdoses, another factor related to poly-drug
use, was also included in the model[36].

Poor health has been suggested, among other factors,
as predisposing to heroin overdose[25]. In the present
study subjects, especially males, who suffered an opiate
overdose in the previous 12 months had an impaired
HRQL. But, as this is a cross-sectional study it is not
possible to know the direction of this association. Some
authors consider specific systemic diseases like HIV,
liver and lung disease as predisposing factors for over-
dose[26]. Those systemic diseases would by themselves
affect HRQL, thus it would be difficult to unravel the
precise causal path in the association between opiate
overdose and HRQL. However, in the present study
HIV and overdose were independently associated with
HRQL. As some studies have also shown that, after an
overdose, drug users have subsequent episodes of
impaired health[37] the opposite sense of the association
between poor HRQL and overdose has to be considered
and its directionality elucidated in further studies. Pre-
vious findings reported higher frequency of overdose
episodes among subjects with longer heroin use and
higher severity of dependence[23]. The present study
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Table 2 Global NHP score (95% Confidence Interval) by gender in different socio-demographic, drug use and health

related variables
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Women
N = 262

Men
N = 701

Total
N =963

Mean (95% Cl)

Mean (95% Cl)

Mean (95% ClI)

All
Age groups
1824y
25-28'y
29-30 y
Educational level
Primary or <

> = Secondary
Living arrangements +
Flats
Squats
Homeless or institution
Work 1
Yes
Did not work
Ever in prison
No
Yes
Ever confined to bed t
No
Yes
Inpatient in a hospital
No
Yes
Infections
Ab2 HIV -
Ab HIV +

Ab HCV -
Ab HCV +

Ab HBV core -
Ab HBV core +

Alcohol use severity#
No alcohol use
Moderate
At risk
Heavy use
N of years drug use
Cocaine
04y
5-10y
> 10y
Heroin
04y
510 y
> 10y

412 (38.3-44.1)
359 (324-394)
45.1 (394-50.8)
454 (39.1-51.7)

45.0 (40.0-50.0)
38.8 (354-42.2)
406 (37.1-44.1)
379 (32.2-43.6)
520 (43.0-61.0)
336 (27.8-394)
437 (40.5-46.9)
389 (35.6-42.2)
474 (41.7-53.1)

39.8 (35.5-44.1)
42.1 (38.2-46.0)

40.1 (36.8-43.4)
43.8 (37.8-49.8)

404 (37.2-43.6)
434 (37.1-49.7)

39.2 (35.4-43.0)
429 (38.6-47.2)

409 (37.8-44.0)
419 (34.2-496)

*

35.9 (30.0-41.8)
40.5 (35.5-45.5)
39.6 (32.5-46.7)
47.5 (42.0-53.0)

*

35.7 (30.3-41.1)
39.1 (35.1-43.1)
48.2 (42.5-53.9)

36.8 (32.2-41.4)
409 (36.5-45.3)
463 (40.3-52.3)

34.1 (324-35.8)

314 (283-34.5)
35.3 (32.6-38.0)
35.1 (31.8-384)
384 (35.8-41.0)
29.9 (27.7-32.1)
35.1 (33.0-37.2)
27.0 (23.1-30.9)
35.8 (31.6-40.0)
309 (28.1-33.7)
35.7 (33.5-37.9)
31.5(29.2-33.8)
36.8 (34.2-394)
31.6 (29.5-33.7)
37.9 (34.9-40.9)

333 (31.3-35.3)
37.0 (33.1-40.9)
33.0 (31.1-349)
399 (35.6-44.2)

327 (30.1-35.3)
354 (33.0-37.8)
33.2 (31.3-35.1)
387 (34.3-43.1)

37.6 (32.9-423)
31.8 (29.3-343)
359 (30.0-41.8)
34.8 (31.6-38.0)

*

30.0 (25.6-344)
32.7 (29.9-35.5)
364 (33.8-39.0)
287 (25.3-32.1)
334 (30.6-36.2)
37.2 (344-40.0)

36.0 (34.5-37.5)

32.9 (30.5-35.3)
37.5 (35.0-40.0)
37.8 (34.8-40.8)
399 (37.6-42.2)
327 (30.8-34.6)
36.6 (34.8-384)
309 (27.6-34.2)
389 (34.9-42.9)
315 (28.9-34.1)
38.1 (36.3-39.9)
34.1 (32.2-36.0)
386 (36.2-41.0)
334 (31.5-35.3)
39.3 (36.941.7)
35.1 (334-36.8)
39.2 (35.9-42.5)
34.9 (33.2-36.6)
41.1 (37.5-44.7)

34.6 (324-36.8)
374 (354-39.6)

35.3 (33.7-36.9)
39.5 (35.7-43.3)

37.0 (33.340.7)
33.7 (31.5-35.9)
373 (32.7-419
37.8 (35.0-40.6

*

)
)

32.1 (28.7-35.5)

34.7 (324-37.0)

38.8 (364-41.2)
%

31.7 (28.9-34.5)

355 (33.1-37.9)

39.1 (36.5-41.7)
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Table 2 Global NHP score (95% Confidence Interval) by gender in different socio-demographic, drug use and health

related variables (Continued)
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Poly-drug uset
No
Yes
Injection
Never
Ever injecting

Intravenous use last 12 m
Drug use treatment
Never
Before last year
Methadone last year
Other last year
Psychiatric treatment t
No
Yes
Opiate overdoses
Never
Ever

Last 12 months
SDS2 score
Cocaine
0-1
2-6
7-15
Heroin
0-6
7-9
10 - 15

30.0 (17.4-42.6)
41.8 (38.9-44.7)

39.7 (35.0-44.4)
42.1 (384-45.8)

414 (374-454)

38.0 (32.85-43.15)
43.7 (37.42-49.98)
43.1 (38.38-47.82)
38.5 (30.08-46.92)

406 (37.58-43.62)
464 (36.68-56.12)

41.0 (37.58-44.42)
417 (36.34-47.06)

43.2 (33.23-53.17)

*%

32.2 (27.58-36.82)
405 (35.6-454)
47.5 (42.78-52.22)
323 (27.5-37.1)
36.6 (32.48-40.72)
524 (4748-57.32)

29.2 (19.9-38.5)
34.3 (32.5-36.1)

333 (30.3-36.3)
345 (32.4-36.6)

349 (32.6-37.2)

315 (28.1-34.9)
344 (30.7-38.1)
35.8 (32.8-38.9)
34.2 (30.1-38.3)
334 (31.6-35.2)
429 (36.0-49.8)
32.7 (30.7-347)
385 (35.1-41.9)

379 (31.3-44.5)

*%

25.1 (22.3-27.9)
33.7 (30.9-36.5)
42.3 (39.2-454)
239 (21.3-26.5)
34.8 (31.8-37.9)
42.1 (39.2-45.0)

*

294 (21.9-36.9)
36.3 (34.8-37.8)

352 (326-37.8)
364 (34.5-38.3)

36.6 (34.6-38.6)

334 (30.6-36.2)
364 (33.2-39.6)
38.0 (35.4-40.6)
353 (31.5-39.1)
35.3 (33.7-36.9)
44.1 (38.5-49.7)
34.9 (33.1-36.7)
394 (36.5-42.3)

394 (33.9-44.9)

*%

26.9 (24.5-29.3)
354 (33.0-37.8)
439 (41.3-46.5)
26.1 (23.8-284)
353 (32.8-37.8)
449 (42.4-47 4)

a Cl: Confidence Interval; Ab: antibodies; SDS: Severity of Dependence scale
* p < 0.05; **p < 0.001
1 refers to last 12 months

# different cut-points used for both genders: men: 40-60 g/day; women: 20-40 g/day

provides evidence that both overdose and severity of
drug use are associated with poor perceived health as
independent factors.

The study population was not gathered from treatment
facilities, and although a large proportion of subjects had
already contacted treatment services, their global NHP
score was lower (better) than subjects starting treatment
[8]. Nevertheless, within the study there was a gradient,
subjects that had received drug treatment declared a
worse HRQL than those who had not received it. Inter-
estingly, after adjusting for all other relevant variables,
subjects who in the last 12 months had received metha-
done treatment for their drug use, presented better
HRQL. This is a remarkable finding as although more
impaired subjects would be more prone to seek treat-
ment[38], other variables explained the impaired HRQL

to a point that having been in methadone treatment
showed up as beneficial. This fact is consistent with the
already ample evidence of methadone treatment effec-
tiveness [39-41]. Other studies have proved the worth of
treatment and a statistically significant improvement in
HRQL has been demonstrated already after only one
month in methadone maintenance[10].

We were not able to directly assess the influence of
psychiatric comorbidity in HRQL, as it was not included
among the variables studied at baseline. However, the
fact of having received psychiatric treatment, which
according to the study of a subsample of these subjects
[42], was associated with psychiatric comorbidity, was
one of the variables independently associated to the glo-
bal score of NHP for males. This finding appears to
lend further support for the relationship found in
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Table 3 Multiple linear regressions, by gender, with Global NHP score as the dependent variable
Women Men Total
N = 262 N = 680 N =929
beta Standardised p beta Standardised P beta Standardised P
beta value beta value beta value
Constant 13.302 0183 11.763 0.094 15690 0.007
Men -7.628 -0.144 0.000
Age -0.218 -0.033 0648 0246 0.033 0380 0279 0.039 0231
Work + -5.095 -0.103 0.003  -5.056 -0.100 0.001
Educational level > = -6.251 -0.133 0.000  -5.509 -0.116 0.000
Secondary
Living arrangements t (ref.flats)
Squats -6.255 -0.093 0012 -5.025 -0.078 0.016
Homeless or institution -1.608 -0.025 0495  0.004 0.000 0.998
Ever confined to bed t 5.728 0.119 0.001 5.101 0.106 0.000
SDS* Heroin 2.144 0301 0000 1813 0.259 0000  1.899 0.268 0.000
SDS Cocaine 1.049 0.188 0001  1.264 0.221 0000  1.209 0212 0.000
Length cocaine use 0915 0.153 0.033
Drug treatment (ref.: never)
Before last year -3.114 -0.053 0223 -1.963 -0.032 0.374
Methadone last year -5.622 -0.115 0014 -4.880 -0.100 0.012
Other last year -4.244 -0.063 0125  -2590 -0.037 0.275
Psychiatric treatment t+ 9.330 0.100 0004 7330 0.082 0.005
Overdoses T 7.113 0.082 0019 5413 0.061 0.038
HIV+ 8.356 0.132 0.000  -0.788 -0.013 0.805
Alcohol consumption (g/day) 0.055 0.200 0.000 0.023 0.080 0.007
Men * HIV + 9.160 0.124 0.016
Adjusted R2 0.227 0.227 0.236
* SDS: Severity of Dependence Scale
1 last 12 months
previous studies analysing psychiatric comorbidity and  Conclusions

HRQL[19,20].

One socio-demographic factor related to HRQL, both
in previous studies and in this group of young heroin
users, was employment status, for which both males and
females who worked exhibited better HRQL. However, in
a cross-sectional study it is hard to say whether employ-
ment status is a consequence or a cause of impaired
health. The other socio-demographic factor detected,
educational level, was only significant for males and the
overall sample, better-educated subjects presenting better
HRQL. This is a factor that reflects inequalities in health
and shows up once more in this population of young her-
oin users. Low educational level, one of the indicators
used to assess inequalities in health, has been associated
with increased mortality in different studies including
intravenous drug user groups[43,44]. In the model for
women alone it was not significantly related to HRQL
probably because the distribution of this variable was
more homogeneous than in men (i.e.: a lower proportion
of women with primary studies not completed) and
maybe to the smaller sample size.

These heroin users were at a considerable risk of
impaired health even at their young ages. HRQL was
very much influenced by the severity of dependence,
and improved with methadone treatment, thus specific
interventions such as increasing effective drug treatment
accessibility could improve HRQL of young heroin
users.

Acknowledgements

Work supported by FIPSE 3035/99, FIS 00/1017, CIRIT 2001SGR00405 and FIS
C03/09 (RCESP) and G03/05 (RTA).

The authors thank Dave Macfarlane for English revision.

ITINERE Investigators include: Rosario Ballesta Gomez, Dani Lacasa, David
Ferndndez, Sofia Ruiz Curado, Fermin Fernandez Calderén, Gemma Molist,
Teresa Silva, Luis Royuela, Fernando Vallejo, Montserrat Neira, Luis Sordo,
Albert Sanchez-Niubd and José Pulido.

Author details

'Drug Abuse Epidemiology Research Group. IMIM-Hospital del Mar. Dr.
Aiguader, 88. E-08003 Barcelona, Spain. “CIBER de Epidemiologia y Salud
Publica (CIBERESP), Spain. 3Public Health Agency (ASPB). PI Lesseps 1. E-
08023. Barcelona, Spain. “Escuela Nacional de Sanidad. Avenida Monforte de
Lemos 5. 28029-Madrid, Spain. *Fundacion Andaluza para la Atencion e
Incorporacion Social (FADAIS). Avda. de Hytasa, edificio Toledo II. Plt, 32, Ofic.



Domingo-Salvany et al. Health and Quality of Life Outcomes 2010, 8:145

http://www.hglo.com/content/8/1/145

n° 1. E-41006 Sevilla, Spain. ®Centro Nacional de Epidemiologia. Instituto de
Salud Carlos Ill. Sinesio Delgado 6. Madrid, Spain.

Authors’ contributions

ADS participated in the design of the study, performed the statistical
analysis and drafted the manuscript. MTB conceived of the study,
participated in its design and coordination and helped to perform the
statistical analysis. GB and MJB conceived of the study and helped to draft
the manuscript. FGS participated in the design of the study and helped to
draft the manuscript. LF conceived of the study, participated in its design
and coordination and helped to draft the manuscript. All authors read and
approved the final manuscript.

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

Received: 11 May 2010 Accepted: 1 December 2010
Published: 1 December 2010

References

1.

European Monitoring Centre for Drugs and Drug Addiction (EMCDDA):
Annual Report 2009. The State of the Drug Problem in Europe. 2009.
Luxembourg, Publications Office of the European Union; 2009.

Brugal MT, Domingo-Salvany A, Puig R, Barrio G, Garcia dO, de la Fuente L:
Evaluating the impact of methadone maintenance programmes on
mortality due to overdose and aids in a cohort of heroin users in Spain.
Addiction 2005, 100:981-989.

Hickman M, Carnwath Z, Madden P, Farrell M, Rooney C, Ashcroft R, et al:
Drug-related mortality and fatal overdose risk: pilot cohort study of
heroin users recruited from specialist drug treatment sites in London. J
Urban Health 2003, 80:274-287.

Bargagli AM, Sperati A, Davoli M, Forastiere F, Perucci CA: Mortality among
problem drug users in Rome: an 18-year follow-up study, 1980-97.
Addiction 2001, 96:1455-1463.

Wilson IB, Cleary PD: Linking clinical variables with health-related quality
of life. A conceptual model of patient outcomes. JAMA 1995, 273:59-65.
Zubaran C, Foresti K: Quality of life and substance use: concepts and
recent tendencies. Curr Opin Psychiatry 2009, 22:281-286.

Ryan CF, White JM: Health status at entry to methadone maintenance
treatment using the SF-36 health survey questionnaire. Addiction 1996,
91:39-45.

Puigdollers E, Domingo-Salvany A, Brugal MT, Torrens M, Alvaros J,

Castillo C, et al: Characteristics of heroin addicts entering methadone
maintenance treatment: quality of life and gender. Subst Use Misuse 2004,
39:1353-1368.

Millson PE, Challacombe L, Villeneuve PJ, Fischer B, Strike CJ, Myers T, et al:
Self-perceived health among Canadian opiate users: a comparison to
the general population and to other chronic disease populations. Can J
Public Health 2004, 95:99-103.

Torrens M, San L, Martinez A, Castillo C, Domingo-Salvany A, Alonso J: Use
of the Nottingham Health Profile for measuring health status of patients
in methadone maintenance treatment. Addiction 1997, 92:707-716.
Puigdollers E, Cots F, Brugal MT, Torralba L, Domingo-Salvany A: Programas
de mantenimiento de Metadona con servicios auxiliares: un estudio de
coste-efectividad [Methadone maintenance programs with
supplementary services: a cost-effectiveness study]. Gac Sanit 2003,
17:123-130.

Maremmani |, Pani PP, Pacini M, Perugi G: Substance use and quality of
life over 12 months among buprenorphine maintenance-treated and
methadone maintenance-treated heroin-addicted patients. J Subst Abuse
Treatment 2007, 33:91-98.

Winklbaur B, Jagsch R, Ebner N, Thau K, Fischer G: Quality of life in
patients receiving opioid maintenance therapy. A comparative study of
slow-release morphine versus methadone treatment. Fur Addict Res 2008,
14:99-105.

Millson P, Challacombe L, Villeneuve PJ, Strike CJ, Fischer B, Myers T, et al:
Determinants of health-related quality of life of opiate users at entry to
low-threshold methadone programs. Eur Addict Res 2006, 12:74-82.
Alonso J, Anto JM, Moreno C: Spanish version of the Nottingham Health
Profile: translation and preliminary validity. Am J Public Health 1990,
80:704-708.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Page 9 of 10

Michelson H, Bolund C, Nilsson B, Brandberg Y: Health-related quality of
life measured by the EORTC QLQ-C30-reference values from a large
sample of Swedish population. Acta Oncol 2000, 39:477-484.

Giacomuzzi SM, Riemer Y, Ertl M, Kemmler G, Rossler H, Hinterhuber H,

et al: Gender differences in health-related quality of life on admission to
a maintenance treatment program. Eur Addict Res 2005, 11:69-75.

Astals M, Domingo-Salvany A, Castillo-Buenaventura C, Tato J, Vazquez JM,
Martin-Santos R, et al: Impact of substance dependence and dual
diagnosis on the quality of life of heroin users seeking treatment.
Substance Use & Misuse 2008, 43:612-632.

Carpentier PJ, Krabbe PF, van Gogh MT, Knapen LJ, Buitelaar JK, de

Jong CA: Psychiatric comorbidity reduces quality of life in chronic
methadone maintained patients. Am J Addict 2009, 18:470-480.

Bizzarri J, Rucci P, Vallotta A, Girelli M, Scandolari A, Zerbetto E, et al: Dual
diagnosis and quality of life in patients in treatment for opioid
dependence. Subst Use Misuse 2005, 40:1765-1776.

Giacomuzzi SM, Riemer Y, Ertl M, Kemmler G, Rossler H, Hinterhuber H,

et al: Buprenorphine versus methadone maintenance treatment in an
ambulant setting: a health-related quality of life assessment. Addiction
2003, 98:693-702.

Lozano Rojas OM, Rojas Tejada AJ, Perez MC: Development of a specific
health-related quality of life test in drug abusers using the Rasch rating
scale model. Fur Addict Res 2009, 15:63-70.

Darke S, Ross J, Hall W: Overdose among heroin users in Sydney,
Australia: |. Prevalence and correlates of non fatal overdose. Addiction
1996, 91:405-411.

Neira-Leon M, Barrio G, Brugal MT, de la Fuente L, Ballesta R, Bravo MJ,

et al: Do young heroin users in Madrid, Barcelona and Seville have
sufficient knowledge of the risk factors for unintentional opioid
overdose? J Urban Health 2006, 83:477-496.

Cami J, Domingo-Salvany A: Factores de riesgo en la muerte por heroina
[The risk factors in death from heroin]. Med Clin (Barc) 1995, 105:455-456.
Warner-Smith M, Darke S, Lynskey M, Hall W: Heroin overdose: causes and
consequences. Addiction 2001, 96:1113-1125.

de la Fuente L, Brugal MT, Ballesta R, Bravo MJ, Barrio G, Domingo-
Salvany A, et al. Metodologia del estudio de cohortes del proyecto
ITINERE sobre consumidores de heroina en tres ciudades espaiolas y
caracteristicas basicas de los participantes. Rev Esp Salud Publica 2005,
79475-491.

Watters JK Biernacki P: Targeted sampling: options for the study of
hidden populations. Social Problems 1989, 36:416-430.

Gossop M, Darke S, Griffiths P, Hando J, Powis B, Hall W, et al: The Severity
of Dependence Scale (SDS): psychometric properties of the SDS in
English and Australian samples of heroin, cocaine and amphetamine
users. Addiction 1995, 90:607-614.

Gonzalez-Saiz F, Salvador-Carulla L: Estudio de fiabilidad y validez de la
version espaiola de la escala Severity of Dependence Scale (SDS)
[Fiability and validity Study of Spanish version of Severity of
Dependence Scale (SDS)]. Adicciones 1998, 10:223-232.

Alonso J, Prieto L, Anto JM: The Spanish version of the Nottingham
Health Profile: a review of adaptation and instrument characteristics.
Qual Life Res 1994, 3:385-393.

Lumley T, Diehr P, Emerson S, Chen L: The importance of the normality
assumption in large public health data sets. Annu Rev Public Health 2002,
23:151-169.

Observatorio Espafiol de Drogas. Informe 2007. Situacién y tendencias
de los problemas de drogas en Espafia. Delegacion del Gobierno para el
Plan Nacional sobre Drogas. Madrid: Ministerio del Interior; 2007.

Lozano OM, Domingo-Salvany A, Martinez-Alonso M, Brugal MT, Alonso J,
de la Fuente L: Health-related quality of life in young cocaine users and
associated factors. Qual Life Res 2008, 17:977-985.

Jarrin 1, Geskus R, Bhaskaran K, Prins M, Perez-Hoyos S, Muga R, et al:
Gender differences in HIV progression to AIDS and death in
industrialized countries: slower disease progression following HIV
seroconversion in women. Am J Epidemiol 2008, 168:532-540.

Powis B, Strang J, Griffiths P, Taylor C, Williamson S, Fountain J, et al: Self-
reported overdose among injecting drug users in London: extent and
nature of the problem. Addiction 1999, 94:471-478.

Warner-Smith M, Darke S, Day C: Morbidity associated with non-fatal
heroin overdose. Addiction 2002, 97:963-967.


http://www.ncbi.nlm.nih.gov/pubmed/15955014?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15955014?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12791803?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12791803?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11571064?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11571064?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7996652?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7996652?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19378380?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19378380?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8822013?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8822013?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15462234?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15462234?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15074898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15074898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9246798?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9246798?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9246798?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12729539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12729539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12729539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12729539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18334820?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18334820?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18334820?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16543742?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16543742?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2343954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2343954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11041109?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11041109?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11041109?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15785067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15785067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19874168?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19874168?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16419555?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16419555?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16419555?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12751987?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12751987?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19142005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19142005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19142005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8867202?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8867202?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16739049?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16739049?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16739049?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7490936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7490936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11487418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11487418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16465964?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16465964?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16465964?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7795497?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7795497?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7795497?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7795497?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7866356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7866356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11910059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11910059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18679826?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18679826?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18663213?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18663213?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18663213?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10605843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10605843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10605843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12144598?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12144598?dopt=Abstract

Domingo-Salvany et al. Health and Quality of Life Outcomes 2010, 8:145
http://www.hglo.com/content/8/1/145

38.

39.

40.

41.

42.

43.

44,

Eland-Goossensen A, van de Goor |, Garretsen HF: Heroin addicts in the
community and in treatment compared for severity of problems and
need for help. Subst Use Misuse 1997, 32:1313-1330.

Caplehorn JR, Dalton MS, Cluff MC, Petrenas AM: Retention in methadone
maintenance and heroin addicts’ risk of death. Addiction 1994,
89:203-209.

Torrens M, Domingo-Salvany A, Alonso J, Castillo C, San L: Methadone and
quality of life. Lancet 1999, 353:1101.

Schroeder JR, Epstein DH, Umbricht A, Preston KL: Changes in HIV risk
behaviors among patients receiving combined pharmacological and
behavioral interventions for heroin and cocaine dependence. Addict
Behav 2006, 31:868-879.

Rodriguez-Llera MC, Domingo-Salvany A, Brugal MT, Silva TC, Sanchez-
Niubo A, Torrens M: Psychiatric comorbidity in young heroin users. Drug
Alcohol Depend 2006, 84:48-55.

Borrell C, Rodriguez-Sanz M, Pasarin M|, Brugal MT, Garcia-de-Olalla P, Mari-
Dell'olmo M, et al: AIDS mortality before and after the introduction of
highly active antiretroviral therapy: does it vary with socioeconomic
group in a country with a National Health System? Eur J Public Health
2006, 16:601-608.

Regidor E, Ronda E, Martinez D, Calle ME, Navarro P, Dominguez V:
Occupational social class and mortality in a population of men
economically active: the contribution of education and employment
situation. Fur J Epidemiol 2005, 20:501-508.

doi:10.1186/1477-7525-8-145

Cite this article as: Domingo-Salvany et al: Gender differences in health
related quality of life of young heroin users. Health and Quality of Life
Outcomes 2010 8:145.

Page 10 of 10

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

e Convenient online submission

e 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

( BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/9286002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9286002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9286002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8173486?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8173486?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10199379?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10199379?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16085366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16085366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16085366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16388919?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16698886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16698886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16698886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16121759?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16121759?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16121759?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

