
ELSEVIER Drug and Alcohol Dependence 63 (200 J) 79 ~ 85

DRUG and.~,_,
/11r,OHOL~M__ ~
DEPENDENCE

\\WW. e1sevi er.co m,'loca t e:'dru gal cd ep

Does lTIultisite sall1pling in1prove patient heterogeneity 111drug
n1isuse research?

J ohn Dunn a,*, Cleusa Pinheiro Ferri b, Ronaldo Laranjeira b

a Academic Deparlmenl of Ps)'chialry, Ro.ral Free and Unirasily Ca//ege Afedical School, Ro)'al FreI' HO.ljJital, Pond Slreel, [one/on,
.YTV 3 2QG, CK

b UNIAD (Unidade de Pesquisa em Alcool e Dmgas), Del'artallJenlo de Psiquialria, Escola Paulista de Medicina,
Unirásidade Federal de São Paulo, Rua BOlucalu, 740, São Paulo-SP, 04023-900, Bra~il

Received 14 January 2000; received in revised form 16 May 2000; accepted I August 2000

Abstract

The aim of this study was to investigate whether multisite sampling increased heterogeneity among a sample of cocaine users
from São Paulo, Brazil. Six hundred and fourteen cocaine users were interviewed at 23 fixed sites plus an out-of-treatment sample,
The sites \Vere then regrouped into six main types: uni\'ersity outpatient cJinics, public outpatient cJinics, pubJic inpatient units.
private inpatient units. HIV services and non-treatment. Marked differences \Vere found belween users recruited at lhese sites,
especial!y in re!ation to age, gender, empJoyment status, criminal history, history of prostitution, previous drug misuse treatment,
duration of cocaine USe and lifetime use of intravenous cocaine. These results suggest that multisite sampling is a valid melhod
for increasing patient heterogeneity, but whether it improves representativeness and thus lhe generalisability of drug misuse",
research is debatable .. ~ 2001 Elsevier Science Ireland Ltd. Ali rights resel'\ed.
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1. Introduction

Probability sampling is the gold standard for ob­
taining representa tive samples of individuaIs from a
popuJation. However, when drug misusers are the
target group various problems arise which mean that
probability sampling can become impracticable (Dunn
and Ferri, 1999). First, there is the problem of low
prevaJence. For example, an estimate from the UK
suggests that around 2% of the general population
are dependent on iJlicit drugs (Farrell et a!., 1998).
However, it is Iikely that less than a quarter of t!lese
are dependent on individual substances, such as co­
caine. Consequently, to find just one cocaine addict,
one might need to interview at least 400 people. To
finà enough cocaine addicts (300 for example) to al­
low us to make statistically. powerful' statements
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about their characteristics, we might need to interview
over 120 000 people. The larger the sampJe, the
longer it wiIl take to complete the interviews, the
more expensive the study becomes and since the ratio
of cases to non-case is very low, the more inefficient

the whoJe process becomes.
A second problem with probability sampling is that

il!egal activities, such as drug misuse, may be hidden
01' denied, so it can be difficult to find or identify

users. Surveys tend to be based on the occupants o(
private households, so cocaine addicts may be missed
because they are out buying drugs or involved in iIJe­
gal activities to finance their use or because they are
homeless, in prison or in residential treatment (Dunn
and Ferri, 1999). Consequently many research studies
that aim to investigate the characteristics of drug
users and their patterns of use tend to employ conve­
nience samples using patients from outpatient and in­
patient units (Griffin et a1., 1989; Kleinman et a!.,

1990;.. Dunn et a!., 1996). However, selection bias
meansthat drug users recruited from these settings
have very different characteristics to those who are

;.~.:
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2.1. Selling

2.2. Sall7plillg

This \Vas a cross sectiQnal study with drug users
interviewed between January 1996 and December 1997.
In tota] 23 different trealment and counselling services
\Vere used in addition to an out-of-treatment sample.
The characteristics of each site are summarised in Table
J. AlJ services are situated in the State 01' Sao Paulo and

most are from the City of Sao Paulo itself.

. !
2.3. Procedures

In study I 294 patients \Vere interviewed by a team of
three researchers using a questionnaire that had been
developed and piJoted in Brazil. In study II 332 patients
\Vere inter\"Íewed by a team of ten researchers using a
questionnaire that had been translated from English. In
both studies patients gave verbal consent and \Vere
guaranteed confidentiality as \Vell as anonymity due to
the very private and often illegal nature of the activities
they \Vere being asked about. Both projects were ap­
proved by the Ethics Committee.

Of the 23 sites included in the study three \Vere
visited by both research teams, although rarely at the
same time. Checks were made to see if duplicate cases
had been i~lcluded by comparing the dates of birth of
patients inteÍ'viewed at these sites. Patients \'iith identi­
cal birthdays had their questionnaires compared to see
if their main demographic details were also identical
(sex, ]evel of schooling, marital status and profession).
Three duplicate cases were found and excluded.

Compared to study I, study II had the stricter entry
criteria: use of cocaine at ]east twice per week for three
months versus lifetime use of cocaine on more than one

Three main sampling techniques were used: system­
atic sampling in the treatment services and a combina­
tion of snowbalJ sampling and privileged access
interviewer technique for the non-treatment sample. At
the treatment sites an attempt was made to interview alJ
avai]able patients, but due to time constraints this was
not always possible. In this situation patients \Vere
interviewed according to the order in which their names
appeared on the inpatient ]ists or in order of arriva] at
the outpatient clinics. Data were not colJecled on pa­
tients \\'ho \Vere not interviewed. A snowbalJ sample of
68 cocaine users was obtained by asking users in treat­
ment settings to nominate a cocaine using friend or
colJeague who was not currently in treatment. A further
27 out-of-treatment cocaine users were contacted

mainly through non-drug users 'Nho knew people who
used cocaine within their o\\"n social or professional
network, including a dentist, a porter and several drugs
workers.

2. l\lethods

The sample used in this analysis was combined from
t\\1..)separate studies that had been undertaken concur­
rently. The first sample (study I) was from Dunn and
Laranjeira's study of the profiles, patterns of drug use
and HIV-risk behaviours among cocaine users in Sao
Paulo (Dunn and Laranjeira, 1999a). The second sam­
pIe (study TI) came from Ferri and Gossop's study
comparing treatment seeking and out-of-treatment co­
caine users, also in Sao Paulo (Ferri and Gossop, 1999).
Although each study had different objectives, their
questionnaires had many identical items, in particular
those concerning demographic details and drug misuse
history. More detailed infoDnation about the methodol­
ogy used in each study can be obtained from previously
published work, in particular Dunn and' Laranjeira
(1999b) and Ferri and Gossop (1999).

not in treatment. Studies suggest that drug users not in
treatment are more likely to be polydrug users, be
involved in illegal activities but have fewer nega tive
consequences of drug use and Jess depression (Roun­
saville and Kleber, J985; Carrol and Rounsaville,
1992).

If only one treatment service ",ere used for sampling
then the patients accrued might be very homogeneous
due to factors such as geographic location, public 01'

private status, type of treatment offered and admission
criteria. ln recent years attempts have been made to
recruit more patients from non-treatment settings using
sno",ball sampling (Lopes et aI., 1996), priviJeged ac­
cess interviewer techniques (Griffiths et aI., 1993) or by
directly approaching suspected drug users on the streets
(Edlin. et aI., 1994), but none of these methods is

. immune from selection bias. Patients nominating dmg­
using friends or colleagues who are not in treatment,
may be more likely to indicate people who share similar
sociodemographic and druguse characteristics as
themselves.

Multisite sampling has been offered as a way of
increasing patient heterogeneity and representativeness
(Haw et aI., 1992). With this method, although sam­
pling bias may still operate at each site, it is postulated
lhat with a large enough number of sites, these biases
will tend to cancel each other out. However, we cannot
assume that lhis will happen, if the biases are Illainly
aCling in lhe sallle direction, then the final sample may
not be as heterogeneous ar representa tive as was hoped.
Multisite sampling is widely used in research studies_of
drug misuse and HIV (Lewis et aI. 1992; Gossop et aI.,
1998; Deren et aI., 1998) out is it valid? The aim of this
study was to il1\'estigate whether Illultisite sampling
increased helerogeneity aniong a sample of cocaine
users.
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occasion. When the stricter cri teria were applied to the
study I sample, nine patients had to be excluded as they
had never used cocaine with such a high frequency. The
final sample size arter exclusions was 614.

2.4. S[olislics

For statistical purposes sites that shared com1110n
characteristiéswere grouped together into the following
categories: public teaching hospital outpatient clinics
(71 = 3), other public outpatient/counse11ing services (11 =
5), public hospital inpatient units (11 = 2), H1V treatment
services and hospices (71 = 8), private inpatient units
(71 = 5) and an out-of-treatl11ent sample. The two contin­
uous variables that were investigated (age and duration
of cocaine use) were ske\\ed to the right and underwent
transforl11ation. A logarithmic transformation was used
for age (transformed mean = 3..25, S.D. = 0.28, range
2.37-4.04) and a square-root transformation for dura­
tion 01' cocaine use (transformed mean = 2.59, S.D. =
0.99, range 0.40-6.16). All comparisons are between the

Table 1

Characteristics of the 24 individual sites lhat \lere used in lhis st udy

six grouped sites. Age and duration of cocaine use were
analysed using one-way analysis of variance. Gender
differences were investigated using the X2 testo Because
there were substantial differences between sites in rela­

tion to age and duration of cocaine use, all other binary
variables were analysed using logistic regression analysis
so that lhe effects of these variables could be controlled

for. 1n general, demographic variables were controlJed
for the effects of age, whilst drug and crime related
variables were contro11ed for the effects 01' duration of
cocaine use. Since a11 the statistical tests undertaken in

this study were conceptua11y linked, a Bonferroni correc­
tion was made. Sixteen statistical tests were performed
and the adjusted significance leveI was P = 0.0031. Some
variables were not tested because the vast majority 01'

subjects shared that characteristic. This was true for
lifetime use of the following substances: cannabis (96%),
snorted 'cocaine (96%), alcohol (91%) and cigarettes
(86%). As frequent cocaine use was used as a criterion
for entry into the study, this variable was not subl11itted
to statistical analysis.

Site name Type of service

UNIAD

Outpatients
PROA O Santa Casa

PROSAM

Outpatient

DENARC

Counselling

NAT

Outpatients
PAM CRTF

Agua Funda

lnpatient units

Taipas
CRAIDS

Outpatient, DlPA HIV services
f Taipas-HIV

lê Brenda Lee

Hospices and

I'
Lar Betânia nursing homes

Associação Paz
for people

Projeto Esperança

Wilh HIV

Associação Lar
Instituto Bairral

Inpatient units
Greenwood Vila SerenaNóssa SenhoraJoao de Deus

Non-trealment

Snowball

PAlb. .
" Non-governmentaI organisation.

b PriviJeged access interviewer technique.

Status

PubJic

Teaching

HospitaIs

l"GO"

PoJice

PLiblic

Municipal
Clinics

Public

liospitals

Public clinics

NGOs or Charitable

Privale

Clientele

Drugs and alcohoI

Drugs

Drugs

Drugs and alcohol

Drugs and alcohol

H1V/AIDS

HIV positive

drug users, prostitutes,
transvestites and
transsexuals

Drugs and alcohol

General

psychiatric

Regular cocaine
users

Number intenie\\'ed

131

17

I
30

40

6

14

15

64

73

33

9
1

6

6
2

2
10

15

7

S

11
19

68

27
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3. Rcsults

Six bundred and fourteen cocaine users 'Vere e!igible
for inclusion in tbe analysis. Tbe differences between
users in relation to the sites at which they \Vere inter­
viewed are shown in Table 2. In terms of demograpbic

. characteristics, age and sex are the most strikingly
different between sites. Cocaine users in the HIV treat­

ment services were on average 8 years older than tbose
in the public outpatient c1inics. Pre"ious episodes of
drug misuse treatment were very infrequent in the HIV
services and not surprisingly in the out-of-treatment
sal11ple, whilst two-thirds of those interviewed in inpa­
tient units had had prior treatl11ent. Prostitution, ·or
rather exchanging sex for drugs or money to buy drugs,
showed a 6-fold variation between sites being highest
al110ng those in HIV treatment centres. Criminal acti.v­
ity was also highest among patients seen in HIV ser­
vices as \\Iell as those in public inpatient units.
However, drug dealing was equally common among
cocaine users from each principal site. In terms of
cocaine history,. patients seen in HIV services had the
highest frequency of lifetime injecting of cocaine. Dura­
tion of cocaine use varied substantially between sites
with those in HIV services having used for twice as long
as those in public outpatient units.

These differences bet\Veen sites led us to ask bow

l11uch individual sites \Vere eontributing to the overall
heterogeneity and whether eertain sites \Vere sampling
distinct patient populations? To look at this question
we ranked each of the 16 variables studied from 1 to 6

(these vaJues representingthe ral1.k order of eaeh of the
six sites). As each variable has a l11axil11ul11al·jd mini­

l11um vaJue, there should be 32 extrel11e values 'repre­
senting these upperand lower lil11its. However, as three

upper values \Vere tied (the proportion who had eom­
mitted armed robbery), there \Vere in faet 34. Ten of
these extreme values eame fram the HIV services sam­

pIe. The results show that this gtoup tended to be older,
l11arried, unemployed, more likely to have been ar­

rested, to have prastituteg themselves, to have had little
previous drug treatment, to have a higher probability o~.
having used amphetamines, tranquillisers and of having
injeeted cocaine and to have been using eocaine for
longer. Eight extreme values in the opposite direction
were found for the pubJic hospital outpatient sample.
These patients tended to be younger, single, poorly
educated, less likely to have been arrested and involved
in .drug dealing, unlikelyto have used amphetamines or
to have injected cocaine and to have been using cocaine
for less time. However, some extreme values were found
for each of the remaining four sites, ranging fram three
for the university outpatient sample to tive for the
private inpatient group.

When the upper and lower limits of each variable
were examined in relation to the pairs of sites in which _

they occurred, six pairings were found to oceur between
the HIV and public outpatient samples. The remaining
ten pairings each oecurred in a separa te sample permu­
tations with no further repetitions. Calculating the
mean rill1k differenee bet\wen pairs of sites for the 16
variables studied, sho\\'cd that the t\Vo sites dosest in
terms of patient charaeteristics were the university out­
patient and the public hospital outpatient samples
(mean rank differenee = ] .6, range 1-4 ~ from a
possib1e range of 0-5). However, even though these
two sites were reJatively similar, there were still some
statisticalJy signiticant differences between them. Differ­
ences were found in reJation to mean age (t = 3.33,
d.f. = 252, P = 0.001) and leveI of schooling (X2 = 13.7,
dJ. = 2, P = 0.001) and differences bordering on the

statisticalJy significant (P = 0.06) for lifetime use of
amphetamines and duration of cocaine use.

4. Discussion

This study shows that eocaine users interviewed at
diverse sites had markedly different characteristics, in
terms of demographic features, criminal history, history
of prostitution, previous drug treatment and drug use
history. This suggests that by increasing the number of
sites used for patient reeruitment, and by incJuding
non-treatment settings, ',\'e can obtain more heteroge­
neous samples of drug users.

1n a study similar to ours, Lewis et aI. (1992) inter­
viewed 1003 crack abusers from six types af locale in
New York City: streets where drug users do their
business, jails, probation 'parol~ servi~es, prisons, drug
abuse treatment settings and courts. In the analysis the
authors focus on differenees in demographic features,
including sex, age, raee, education, marital status and
employment, but not on patterns of drug use. The
sampling strategy used in their study differed from ours
in that predetermined quota targets were used to make
sure that certain subgroups were not under sampled, in
particular females and adolescents. Consequently, it is
difticult to compare results. However, variation be­
tween locales was found, especially in relation to race
and employment status. ln the United Kingdom Na­
tional Treatment Outeome Research Study (Gossop et
aI., 1998), 1075 drug users -undergoing treatment at 54
agencies were compared in terms of treatment modality:
inpatient, residential rehabilitation, methadone mainte­
nance and ;11ethadone reduction. Substantial differences

were found between groups, especially in relation to
age, duration of heíOin use, criminal history, treatment
history and drug use history. As this was a treatment
outcome study, there were no out-of-treatment subjects.

Some potential sites where large numbers of drug
users might have been found, sueh as prisons and illicit
drug markets (Le\vis et aI., 1992), were not inc1uded in
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Differences belween coeainc uscrs intcrviewed at six grouped sites in relalion to del110graphic characlerislics and drug use hislory (11 = 614)
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"Ali analyses \Vere eorrecled for the clTects 01' age or duralion 01' cocaine use, except age and dllrat;oll thel11sclves and sex.
" Age underwent a natural logarithmic transformation and durat;o/l of coea;lIe IIse a square-rool lransformalion prior to analysis.

c With Bonfcrroni adjuslmenl, signifieanee levei is P = 0.0031.
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our st lldy. A decision was taken during the planning
stage not to interview drllg users at these sites, due to a
lack of safety (staff and visitors had been kidnapped
and seriously assaulted by prisoners at the time of the
study). Furthernl0re, there 1113)' ba"e been an over
representation of cocaine users from treatment sites, in
particular public treatment agencies. One might predict
that this would tend to reduce heterogeneity and am­
plify the differences bet\veen treatment and non-treat­
ment samples. Hov ..ever, this does not appear to have
been the case, indeed the greatest absolute differences
between variables occurred between treatment agencies.

An important question is how necessary was it to
have interviewed patients from ali six sites? Two sites in
particular (HIV services and public hospital inpatient
services) were responsible for many 01' the more extreme
values in both direGtions and appear to be sampling
quite distinct patient subgroups. However, each 01' the
other four sites was responsible for at Jeast three ex­
treme vaJues. Even bet\\'een the two sites that \Vere

most similar (university hospital outpatient c1inics and
public hospital outpatient/counselling services), some
statistically significant and c1inicalJy important differ­
ences were found. Therefore, it is c1ear that each site
contributed to the overall heterogeneity, although to
differing degrees.

Our findings confirm that some treatment services
attract patients with markedly different characteristics.
One implication of this finding is lhat if multisite
sampling were used as a proxy for probability sa111­
pling, to estimate the prevaJence of a particular be­
haviour, then the result would be greatly influenced by
the 'choice of sites. Over representation of sites with
similar characteristics would affecl the estimate. For

example, the prevalence of reported prostitlltion \aried
from 4% among cocaine users treated at university
hospital outpatient c1inics to 25% among those seen at
specialist HIV services. Therefore, if probability sam­
pling is impracticabJe, we most ensure that drug users
from a wide a range of treatment agencies and out-of­
treatment locations are used, otherwise our estimates
may be wide of the mark.

In other research designs, such as cohort studies or
case-control studies, the differential prevalence of po-

. tential risk factors between sites will not affect the
conclusions that these studies reach but it will affect

any power calculations that are performed beforehand.
If, for example, one were to look at a history of
prostitution as a risk factor for HIV seroconversion,
then it would make a huge difference to the number of
patients one would need to interview to show a statisti­
cally powerful association if the prevalence of the be­
haviour were 4 Or 24%.

1n cross-sectional studies looking ai the assoclatlon
between variables, foi example the relationship between
severity of dependence and. H1V-risk behaviour

(Gossop et aI., 1993), the more heterogeneous the sam­
pIe in reJation to these \'ariables lhe better. 11' one only
interviewed patients \\'ho scored very high on a measure
of dependence, then there may be insufficient variability
to be able to sho\v 3n 3.ssociation. Correlations can best

be demonstrated when the \'ariables being studied ex­
hibit a \Vide spread of values rather than being clustered
around the upper limit.

Although l11ultisite sampling appears to increase pa­
tient heterogeneity, we cannot be certain that it makes
samples more representati\'e. The relationship between
heterogeneity and representativeness is unclear. Because
selection bias operates in different ways at different
sites, we may have inadvertently over or under sampled
certain subgroups of cocaine users, such as men and
younger cocaine users. This could have affected the
overall representativeness of the sample. The only way
we could have avoided this is if we had used quota
sampling deveJoped [rom a knowledge of the character­
istics of the sampling frame, i.e. ali cocaine users in São
Paulo. However, this information is rarely availabJe
and in Brazil is certaillly not available.

This study shows that multisite sampling is a valid
procedure for increasing patient heterogeneity, but
without information on the sampling frame it cannot be
shown to improve representativeness. Since representa­
tiveness is lhe key to generalisability, this is a serious
limitation. The reJative importance of heterogeneity or
representativeness \ViII depend on the hypothesis being
tested and the study designo
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