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Background. Friend controls in matched case-control studies can be a potential source of selection bias based on the
assumption that friends are more likely to share exposure factors.This study evaluates the role of selection bias in a casecontrol study that used the snowball sampling method based on friendship for the selection of cases and controls.
Methods. The cases selected for the study were drug abusers located in the community. Exposure was defined by the
presence of at least one psychiatric diagnosis. Psychiatric and drug abuse/dependence diagnoses were made according
to the Diagnostic and Statistical Manual of Mental Disorders (DSM-III-R) criteria. Cases and controls were matched on
sex, age and friendship. The measurement of selection bias was made through the comparison of the proportion of exposed controls selected by exposed cases (p1) with the proportion of exposed controls selected by unexposed cases
(p2). If p1 = p2, then, selection bias should not occur.
Results. The observed distribution of the 185 matched pairs having at least one psychiatric disorder showed a p1 value
of 0.52 and a p2 value of 0.51, indicating no selection bias in this study.
Conclusion. Our findings support the idea that the use of friend controls can produce a valid basis for a case-control
study.
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Epidemiological research into drug abuse has increased
during the last three decades. The recognition of the
drug problem as a worldwide phenomenon has emphasized the need to identify a drug user profile, risk factors
for use, and the consequences of such use. However,
the ascertainment of untreated drug abusers by means
of traditional sampling methodologies has often shown
poor results. The illegality of drug usage and the heterogeneity of drug users make representative community
survey studies difficult. Hence most of the epidemiological studies carried out in this area have been conducted
in clinical populations.1"5 These studies contribute to
the overall understanding of the phenomenon, but are
likely to be limited in their generalizability. The difficulty of studying hidden populations reveals an opposition between extensive survey methodologies and
intensive data collection. Surveys cannot reach hidden

populations without specific adaptations and intensive
data collection methodology is not obtained without the
loss of easy generalizability.6
Bias is particularly acute in the study of hidden
populations. The High School Senior Survey and the
Household Survey are examples. Both surveys were
sponsored by the National Institute on Drug Abuse, and
had the primary purpose of measuring the prevalence
and correlates of drug use in the USA.7-8 These studies
have been heavily criticized because their strategy for
data collection (extensive survey) made it possible to
miss entire hidden populations, resulting in inaccurate
estimations of drug use. The High School Senior Survey contains data from only those seniors present on the
day the survey was administered. The approximate 20%
of each cohort that become school dropouts and those
who are frequently absent are more likely to use drugs
and are not adequately represented in these surveys. 9
Similarly, many drug abusers are homeless and are
not represented by the Household Survey.10 Indeed, the
President's Commission on Organized Crime" recommended oversampling higher school dropouts and
people without residence in these surveys. They also
suggested that the snowball sampling method was
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METHODS
The data were collected from 15 January to 15 July
1992, from 370 adults aged 18-40 who lived in Rio de
Janeiro, Brazil. Six trained interviewers administered
the Composite International Diagnostic Interview
(CIDI) 16 to obtain information on demographic factors,
history of psychiatric disorders and drug abuse/dependence. Computer diagnoses were generated according
to the Diagnostic and Statistical Manual of Mental
Disorders (DSM-III-R) criteria.17 Exposure was defined
as the presence of at least one psychiatric diagnosis and
outcome by the presence of a drug abuse/dependence
diagnosis.
The cases in the study were drug abusers. Both cases
and controls were identified through the chain referral
or snowball technique. Twelve drug abusers were initially
identified with the help of ex-drug abusers, treatment

seeking drug abusers and counsellors located at a drug
abuse treatment facility and research centre, attached
to the State University of Rio de Janeiro. All agreed
with the interview, and each one was asked to name a
friend who was a drug abuser (a new case) and a friend
who had never been involved in the abuse of drugs
(control). This chain referral was continued as new
cases were asked to nominate friends until 201 cases
were identified. None refused to participate. Of these
201 cases, 16 were excluded, 15 because they did not
fulfil the criteria for a drug disorder and one because he
was not able to name a friend control. All the elegible
controls were included in the study. During recruitment, if a nominated control was later found to be a
case, then this respondent was accepted as a case and
two new controls were recruited. No control refused to
participate.
In order to avoid loss of information due to the
mental status of the respondent and poor recall of age of
onset of disease, exclusion criteria included: 1) severe
evidence of cognitive impairment in language or communication, 2) being aged under 18 or over 40, and 3)
having a history of recent psychiatric or drug treatment.
The measurement of selection bias was made through
the comparison of the proportion of controls with at
least one psychiatric disorder selected by cases with at
least one psychiatric disorder (pi) with the proportion
of controls with at least one psychiatric disorder selected by cases without psychiatric disorders (p2).
According to Flanders and Austin,18 selection bias does
not occur if pi = p2.

RESULTS
Sixty five per cent of the cases and 52% of the controls
were classified as having had at least one lifetime
psychiatric disorder. The observed distribution of the
matched 185 pairs with or without at least one psychiatric disorder is given in Table 1. The proportion of
exposed controls selected by exposed cases (pi) was
0.52 and the proportion of exposed controls selected by
unexposed cases (p2) was 0.51, indicating no selection
bias in this study.

DISCUSSION
Selection bias can be a consequence of friendship
matching if selection of subjects is not independent of
the exposure under study within each stratum of the
matching factors. 18 If the prevalence of exposure
among the friends of exposed cases (pi) is equal to the
prevalence of exposure among the friends of unexposed
cases (p2), then bias resulting from the use of friend
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appropriate for the generation of intensive results in
this area.
The snowball technique is a method that yields a
sample based on referrals made by people who share or
know others who present the characteristics that are of
research interest.12 Historically, this method has been
widely used in qualitative studies of hidden populations. The identification of such populations requires a
knowledge of insiders who can locate people willing to
participate in the study, and this method appears to be
particularly applicable when the focus of interest is
an area of deviant or illegal behaviour, as in the case of
drug abuse.
In this study, the snowball technique seemed to
be particularly useful because it allowed us to combat
the problem of selection bias by matching because study
participants were automatically matched on friendship.
Matching has been used to minimize selection bias in
studies in which the population base has not been
precisely defined or because there is no accurate way of
sampling it.13 In these situations, matching on friendship or neighbourhood, which represent a number of
undefinable sociodemographic factors that are impossible to quantify, increases comparability and thus,
decreases the likelihood of selection bias. 14
One of the concerns of this study was the possibility
of selection bias as a consequence of friendship matching. This would occur if people who present a psychiatric disorder are likely to name a friend with the same
psychiatric characteristics. In this paper we evaluated
the possibility of selection bias in a friendship matched
case-control study about psychiatric risk factors for
drug abuse which used the snowball technique for the
selection of the study sample.15
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TABLE 1 The observed distribution of at least one psychiatric disorder among 185 case-control matched pairs, selected through the
snowball technique. Rio de Janeiro, Brazil, 1992
Cases

Controls

Where:
A = Number
B = Number
C = Number
D = Number
pl =

of matched
of matched
of matched
of matched

A

A+B

pairs
pairs
pairs
pairs

and p2 =

in which
in which
in which
in which

With at least one disorder
(Exposed)

Without disorder
(Unexposed)

63 (A)
33 (C)
96 (A+C)

57 (B)
32 (D)
89 (B+D)

120 (A+B)
65 (C+D)
185

both the case and control are exposed.
the case is exposed and the control unexposed.
the case is unexposed and the control is exposed.
both the case and control are unexposed.

C

C+D

controls did not occur.19 This follows from Flanders
and Austin's formulation;18 at least for the situation in
which it is not necessary to stratify the matched pairs.
A comparison of pi and p2 may not be useful if pairs
are matched on a correlate of exposure, as is a confounder. In this situation the matched pairs would be
correlated, pi and p2 would differ and selection bias
introduced. In this study, the main objective of using
the snowball technique was the sampling of a hidden
population. In such a situation, matched pairs need not
be correlated in terms of exposure. They would be
correlated only if the matching variable, in this case
friendship, was a true confounder.
The finding of no selection bias corroborates the
conclusions drawn by Flanders and Austin and Pike and
Robins 1819 that selection bias should not arise if cases
and their friend controls belong to the same subpopulation, i.e. to the same stratum of a population and
therefore pi = p2.
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