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Abstract

This document describes the major themes and issues discussed at the Phase | project planning
meeting for the working group on identification and management of psychoactive substances in primary
care settings, held in San Francisco, 21-24 July 1997. The project aims at developing and testing an
internationally valid clinical screening instrument for primary care settings for detecting psychoactive
substance use problems, focusing on substances other than alcohol and tobacco. It includes
hackground papers prepared by the members of the working group. The project also aims at testing
brief interventions for harmful substance users who may benefit from early identification. This approach
was the basis for the development of the AUDIT (Alcohol Use Diagnostic Identification Test), an
international screening questionnaire which proved to be an effective and sensitive screening for
alcohol use problems, and a useful tool for intervening early among those who score positive.
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INTRODUCTION

In 1982, the World Health Organization asked an international group of investigators to develop a simple
screening instrument for hazardous and harmful alcohol consumption in the primary health care setting. Its
purpose was to identify persons with early alcohol problems and provide brief intervention for those who scored
positive it the test. The Alcohol Use Disorders Identification Test (AUDIT) was developed as a brief screening
Instrument In six countries, representing a varety of cultural groups and health care systems (Ausiralia,
Bulgaria, Kenya, Mexico, Norway and USA) in the Phase I of the project.

Phase II of the project consisted of a cross-national multicentre clinical trial of brief interventions for those who
scored positive in the AUDIT, designed to reduce the health risks associated with hazardous alcohol use. Ten
countries participated in Phase IT: Australia, Bulgaria, Costa Rica, Kenya, Mexico, Norway, the Soviet Union,
United Kingdom, United States of America and Zimbabwe. The combined analysis of the data showed a
significant effect of the interventions on both average alcohol consumption and intensity of drinking in the male
sarmples, even after controliing for demographic factors and sociocultural influences. For females significant
reductions were observed in both the control and the intervention groups. The results also showed that the
intensity of the intervention was not related to the amount of change in drinking behaviour, with five minutes
of simple advice as effective as 20 minutes of brief counselling.

Given the very promising results of that project and the further replications of the effectiveness of brief
interventions for alcohol problems in several other studies since then, a similar approach could also be tmed and
tested for other psychoactive substances. For substances other than alcohol and nicoting, little has been studied
iti relation to harmful and hazardous users who could benefit for earlier and briefer interventions, when
dependence (or severe dependence) has not been developed but yet is either causing or has a great risk to cause
damage to health and wellbeing. Therefore, the model for developing and testing the AUDIT and brief
interventions for alcohol problems was thought to be an appropriate starting point for planning the present
project.

Initial discussions were held at the National Institute on Drug Abuse (NIDA), USA with Dr Thomas Babor, as
one of the principal investigators and coordinators of the previous projects mentioned above. An agreement
was reached on all parts that the idea should be further explored. Dr Babor prepared a concept paper on the
topic, outlining reasons for undertaking the project, likelihood of success, and sorne of the logistics involved
in such endeavour. This served as the basis of a draft proposal for funding to organize the first meeting of a
working group to discuss the project and procedures. A series of conference calls was held among the members
of the working group in preparation for the meeting,

Initial fumding was obtained from DFID-UK (Department for International Development, United Kingdom) and
the first meeting of the working group was organized in San Francisco, 21 to 24 July, 1997. Background papers
were comissioned from each participant of the group and they are included in Annex 2.

REPORT ON THE WORKING GROUP

Following adoption of the agenda, the orientation and approach of the WHO Programme on Substance Abuse
an identification of substance use problems was introduced.

The following WHO principles for the project were established and agreed on:

. the project should follow a public health model;
. a screening instrurnent should be brief and applicable in primary health care settings;
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. it should be appropriate for people with a range of problems, particularly those not yet dependent on
psychoactive substances;

. the project should ensure regional representativeness from developing and developed nations:

. it should select countries with differing approaches to drug control and treatment systems.

The objectives of the meeting were to:

+ review background papers, prepared by the working group (Annex 2):

. determine viable framework for the project;

. consider elements for a draft protocol for instrument development, field testing, and validation:
. identify further resources and review documentation required.

It was decided that the WHO terminology and nomenclature on substance use, dependence, hazardous and
harmful use would be employed in the project, following ICD-10 criteria. The following themes/topic areas
were discussed:

1. Guiding issues for the development of a screening instrument for Primary Health
Care Settings (PHC) :

1t was acknowledged that there may be merit in developing the screening instrument for use in both clinical
settings and in a wider context/setting for population prevalence estimation. The latter activity would be
intended to inform/guide the need for treatment and treatment/intervention planning initiatives within a
particular nation or community. There was repeated identification during the discussion of the importance of
linking the development of screening procedures to PHC interventions designed to reduce hazardous and
harmful substance use. A brief intervention approach and/or referral procedure was considered to be the most
viable and sustainable model at the PHC level.

The development of a screening instrument for PHC settings is a core objective, while utilization of the
screening test or a variant of it may be viable for use at a broader population level, such as in social
surveys/monitoring initiatives.

A core set of measures for the screening instrument following a “modular’ framework, containing more detailed
and/or specific additional assessment areas, were also identified 23 a potential objective.

2. Epidemiological issues

At the outset - age was identified as an important variable to be seen in 2 continuum, on which substance use,
vulnerabilities, risks, patterns of use and harm vary widely. :

For adolescents, the project may be able to identify screeming opportunities that arise at particular
developmental milestones - including educational assessments, school health screening or medical assessments.

There are parficular vilnerabilities which would be important to measure that place younger people at elevated
risk of hazardous and harmful substance use (¢.g. behavioural and cognitive disorders). At the PHC setting, it
was acknowledged that young people have limited contact with GP services and there is a value in estlmatmg
contact rates, intermationally.

Screening will need to reflect substances of high prevalence in each national setting for optimal utility, The
working group noted the potential for substantial variability both within region and country. It will be important
also to recognize different age bands within the overall adolescent category as they are associated with different
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patterns and consequences of substance use. The group decided to develop a core instrument for screening
people, using a generic instrument with additional measures.

For adults, comparable issues and settings for screening were identified:

. employment contexts (occupational health services)
+ prison medical services

. hospital emergency rooms

» STD elinies

. hospital and community mental health services

In adults, discrete age bands or groups were also noted, with the need to develop measures which will be
sensitive to the more developed patterns of hazardous and harrnful use amongst target adults in the population.

Screening for older groups is likely to detect more established patterns of use amongst some people. There may
also be a need to incorporate specific measures to reflect problematic substance use amongst older people, who
may use prescription medicines in hazardous or harmful ways, either singly or in combination with alcohol and
are associated with increased rates of accidents.

3. Purpose of screening

The following purposes of the screening instrument were discussed, reflecting the prior work from the primary
assessment domains used by the AUDIT

* substance use
. problems
* dependence

The design group will need to operationalize key measures in each domain with reference to existing assessment
instruments.

4, WHO/ISERA multicentre study of state/trait markers of alcoholism

A presentation was made by Dr Boris Tabakoff, project director of the WHO/ISBRA multicentre study of
state/trait markers of alcoholism. The project, which started in 1986, developed and tested a detailed clinical
interview i all sites in the pilot phase; and various biological markers of alcohol use and dependence currently
mn use or potentially useful from the research point of view, were selected for study. Five clinical centres and
six assay centres are participating in the study and so far 1200 individuals from various countries, both sexes,
age groups and with different patterns of alcohol use were evaluated. The logistics involved in shipping
samples, mterviews and in coordinating all activities are complex. If a similar approach was considered for the
present project, this would need to be carefully discussed from the beginning. The data sets collected by the
study team may provide tmportant guidance on the selection of effective and sensitive biological markers of
alcohol dependence. The group requested a copy of the instrument developed by the study so that the questions
on other drug use could be clarified. The possibility of requesting specific analyses from the project data sets
was raised.
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5. Current assessment/screening methodologies

It was acknowledged that there are important demand characteristics and inherent complexities involved in
assessing multiple substance use. There are several existing instruments in research/clinical literature. Ata
basic level, the Drug Abuse Screening Test (DAST) assesses ‘drug’ use without reference to named substances.
At the next level, assessment of broad classes may be an option to ensure rapid completion of a screening
instrument. The distinction between licit and illicit substances, and whether the substance is natural or synthetic
should be determined. There is also a need to identify whether substance use oceurred in a way that is
sanctioned by the comrmumity. This is particularly important when considering the use of prescribed
pharmaceuticals or cannabis in some countries. The value of maintaining the instrument open to the screening
of new substances was raised. The need to consider the inclusion of alcohol and tobacco for a commplete
assessment was also raised. There may be problems with ‘consurner misrepresentation’ in which individuals
talsely report substance use. It was concluded that it would be valuable to conduct a comprehensive review of
the lhiterature on substance use in order to establish 2 comprehensive pool of measures describing the
development of the brief screening instrument(s).

6. Measuring substance use

Several key issues in the measurement of substance use were discussed. Core measures of the frequency
(e.g- days of use) and, where possible, the intensity of substance use (e.g. typical amount consumned on a day
when a substance is used) were recognized to be central to a majority of research activities in the field of
substance use. The importance of assessing routes of administration was recognized, as were measures of
injecting in particular and injection-related health risk behaviours (for blood borne viral contagion and
transmigsion).

It was considered likely that the design group will need to develop a comprehensive screening model and then
use this as the basis of selecting a core or basic set of reliable and valid measures. It was recognized that there
are several demand characteristics relating to information given about substance use which will need to be fully
explored.

7. Biological measures of substance use

Following discussion of the range of biological measures (body fluids and health assessments, based on a
background paper by Michael Farrell and John Marsden and colleagues), which can be used to screen for
substance use and/or harmful use, it was concluded that the development of the screening instrumentation will
benefit from the collection of biological testing for validity and other estimation purposes.

Urine samples are likely to be the most basic body fluid assessed. However, hair analysis represents an
important emerging technology which is arousing considerable developmental activity. Hair samples could
be collected during instrument development if logistic and economic considerations are satisfied.

Implementation of the trial instrurnent may be accompanied by specific testing, but the relative advantages and
limitations will need to be explored. A number of issues relating to biological testing of hair, blood, saliva or
urine samples were identified:

. logistic issues

. degree of invasiveness for the subject
. seientific status of the procedure

. cost

. nature of the results {(interpretation)
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The 1ssue of collecting sampies in different cultural settings was discussed. There was concemn about obtaining
biological test results in a coercive manmer. It was concluded that where viable, biological measures provide

valuable complementary information to self-report. Jn some contexts, obtaining biological screening measures
alone may have an important role in prevalence estimation.

8. Review of screening instruments

An mitial review of screening instruments aimed at adolescent and aduilt populations has been undertaken by
Dr Thomas Babor, and it was agreed that the key mstruments identified would be circulated amongst the group
for information (see background paper in Amnex 2). Existing screening instruments fall into two broad
categories: subtle screening approaches (e.g. MacAndrew Scale) and ‘direct’ instruments which are specifically
directed at assessing substance use, hazardous and harmful vse. There are specific problems with most existing
Instruments, including lifetime measurement issues which may result in false positive identifications. The
general approach endorsed was to aim for developing measures of recent or presenting problems and then
assessing historical or lifetime issues/vulnerabilities as appropriate.

Several recent reviews have been prepared which will be obtained and circulated amongst the members of the
working group:

The American Association of Paediatrics has conducted/commissioned a review of adolescent screening
instruments. The Centre for Substance Abuse Treatment has developed resource materials (Treatment
Improvement Protocol) aimed at younger substance users. NIDA has published a recent resource manual of
sereering and assessment methods,

9. Methods for the development of screening instruments

Several important issues were identified to guide instrument development:

. the importance of assessing cultural issues within and across nations;
. method of administration (either self and/or interviewer);

. ethical issues concerning confidentiality of responses;

. economic issues concerning screening administration.

The psychometric development approaches of several developed sereening measures were discussed, and the
major types of validity and reliability estimations identified. The importance of key principles for instrument
development were stressed: (2) simplicity; (b) face validity; (c) economy; and (d) utility for PHC settings.

It was concluded that a measuretnent approach based on the triangulation of several different measures would
be a desirable approach for establishing a comprehensive item pool. Triangulation may involve assessment of
self-report, biological and potentially physical examination of substance use relevant stigmata, and external or
collateral observations/reports,

The development of two new scales at the National Addiction Centre in London was noted:

An injection site damage rating scale is an instrument that assesses observable signs of injection site damage.
Lifetime experience of injecting across body sites is assessed, as is current frequency and intensity of injecting
and an ordinal scale of site damage.
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As part of the Maudsley Addiction Profile (MAP), a 10-item symptom checklist has been developed which
invites the respondent to estimate the frequency of experiencing specific health problems in the recent past
across five functional systems.

Physical assessments will need to focus on problems which may arise from route of administration
{e.g. respiratory problems amongst cocaine smokers and heavy cannabis users). It may be necessary to include
questions to identify symptoms associated with pathological consequences following intensive use. In the case
of cannabis, questioning of persistent cough with sputum could identify chronic bronchitis (considering the
possibility of overlap with cigarette smoking). The value of assessing the perceptions/observations of both
respondent and assessor were acknowledged as important sources of information during instrument
development.

10. Research design
A two phase research design was outlined:

Phase I: Development of a comprehensive item pool of self-report, collateral observations/ratings
(where feasible) and biological indicators from the key assessment domains in order to develop
the initial instrument.

Phase I1: Field testing of a reduced item set, following a selection process based on the key principles
of the project, the expert opinions of the design group, and statistical item reduction procedures
(e.g. principle components analysis).

In this phase, samples of respondents will need to be recruited from several different seftings. Key
psychometric igsues are discriminative, construct validity and criterion validity. The latter may be gauged by
use of gold standard measures (¢.g. CIDI/SCAN), but problems of repetition/tautology in measurements (i.e. the
same questions on frequency and intensity of use) may be encountered. Reliability assessment may involve
test-retest assessments using the same and different raters to explore stability of screening measures.

11.  Major issues informing screening instrument development and application

Several major issues were discussed which need to be addressed in framing the development of the instrument
and its intended application(s):

(@) The need to recognize that the role, legitimacy, and competency of PHC workers to administer and
utilize the developed instrument is variable within and across nations, and this needs to be bome in
mind at all stages in the instrument development and field testing phases.

(&) There are likely to be several demand characteristics present in PHC settings which may compromise
the validity and reliability of substance use screening procedures (e.g. an adolescent attending a family
practice with concerns about confidentiality and parental disclosure by the screener).

(c) It was considered important to consider for field testing the screening instrument in other human service
organization settings which are kmown to have contact with substance users (e.g. social services,
probation).

(d) A key justification for screening will be high frequency/prevalence behaviours/events in the wider
COIMmmuity.
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(e) Sorne behaviowrs/events of lower order frequency will, nonetheless, be important to assess where these
are implicated in elevated risk of health and negative social consequences.

) The value of using the developed instrumentation at the population level was acknowledged.

(2 A key concem relates to the importance of clarifying how initial screening may involve a second
process of detailed case assessment/management to ensure placement in the most appropriate level of
care,

12. Assessment domains for the screening instrument

A formal set of assessment domains for the comprehensive ‘long list® of measures was identified:

. Frequency and (where feasible) intensity of substance use (including intoxication)
. Measures of substance use injection health risk behaviours

. Core features of dependence

. Individual problems in several dimensions

. Physical health/medical illness

. Psychological distress

. Social (e.g. relationship, employment/education/training; crime involvement).

. Comorbid risk measures linked putatively to future substance use.

Several putative risk/vuinerability factors were identified:

' Family history and current family involvement in substance use

. Personality traits (e.g. sensation seeking, attention deficit disorders)

. Onset age of substance use (including tobacco, alcohol)

* Social supports for substance use and other emvironmental variables (e.g. material deprivation
mdices/proxies), age of puberty

. STD exposure

13. Interviewing non-treatment populations

Privileged Access Interviewers (PAls), a methodology for reaching ‘hidden’ target populations has been
successfully used in Australia and the UK. PAIs may be members of the target population or have special
aceess 1o conduct interviews. PAIs may be a valuable means of assessing hazardous and harmfial use in certain
populations including adolescents not in contact with PHC settings. Selection and quality control over PAIs
1s critical. Interviews are taped and randomly checked for veracity of content and compliance with research
protocol.

14. Candidate measures in each screening domain
The following potential measures and/or procedures were identified for each of the core screening domains:
Domain Measures/procedures

Dependence (a) CIDI/SCAN ete.
() Discrete or continuous rating scale items
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Substance use (a) Frequency and intensity measures (the latter where possible) of main
non-prescribed target substances:
Opioids
Stimulants (cocaine/amphetamines)
(Cannabis
Benzodiazepines
Alcohol
Inhalants
() Biological measures/markers from urine or other body fluids
Vulnerabilities (@) Substance use status of immediate family members
(») Lifetime treatment; experience of social service care
() Peer support for substance use
Problems (a) Physical examinations/observations

15. Country sites

() Psychiatric status (self-harm, suicide attempts/ideation)
()] Overdoses
{d) Injection-site damage

A discussion was held about the possible sites for instrument developtment, reflecting the need for coverage
across developing and developed nations and variations in health care delivery systems. The following possible
sttes were identified for consideration:

Australia, Brazil, Colombia, Czech Republic, Egypt, Hungary, India, Jamaica, Japan, Kenya, Korea,
Mexico, Palistan, Peru, Philippines, Puerto Rico, Russia, Senmegal, South Africa, Sri Lanka,
Switzerland, Thailand, Trinidad and Tobago, UK, USA and Zimbabwe.

16.  Draft project timetable

Year Month Activity
1997 July First planning meeting
September Completion of report from first meeting by WHO Geneva
October Completion of revised/amended/expanded key background papers
Initiate project fund raising strategy
November Informal consultation meeting to draw up research protocol/draft instrument
Draft research protocol and procedures manual
1998 January Selection of viable country sites for Phase Tand TT
Completion of research protocol/send draft instrument for comments
June Formal meeting of project investigators/training on protocol
Qctober Pilot test instrument in selected sites
1999 March Second meeting of investigators to review data analysis and plan continuation
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17. Roles and responsibilities of the project investigators

A final discussion centred on the importance of ¢larity regarding the membership of the project design and
implementation team, and the various individual roles and responsibilities. Dr Thomas Babor will coordinate
with WHO/PSA the overall development and implementation of the project. A team consisting of
Drs Thomas Babor, John Marsden, Michael Farrell, Robert Ali and Martiza Rubio-Stipec will form a Steering
Committee, with the participation of a representative from WHO/PSA (Dr Maristela Monteiro), to oversee the
project.

Principal investigators from each site will be responsible for local coordination and management of the project,
including the translation and adaptation of materials, meeting with researchers and other persorme] involved,
supervision and quality assurance, input to overall project-related matters, ethical approval to conduct the study,
mterview of clients, collection of biological samples, preparation of reports for WHO), analysis and publication
of data collected locally.
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Annex 1

WORKING GROUP ON IDENTIFICATION AND
MANAGEMENT OF PSYCHOACTIVE SUBSTANCE
PROBLEMS IN PRIMARY HEALTH CARE SETTINGS
PHASE |

San Francisco, 21-24 July 1997

LIST OF PARTICIPANTS

Participants

Dr Robert Ali, Treatment Services, Drug & Alcohol Services Council, Adelaide, Australia

Dr Thomas Babor (chair), University of Connecticut Health Centre, Department of Psychiatry, Farmington
CT,USA

Dr Michael Farrell, National Addiction Centre, Institirte of Psychiatry, Maudsley Hospital, London SE5
8AF, UK

Dr John Marsden (rapporteur), National Addiction Centre, Institute of Psychiatry, Maudsley Hospital,
London SES 8AF, UK

Dr Maritza Rubio-Stipec, Behavioural Science Research Institute, University of Puerto Rico, Medical
Science Campus, San Juan, Puerto Rico

Observer

Dr Dorynne J. Czechowicz, Division of Clinical and Services Research, National Institute on Drug Abuse
(NIDA), Rockville, MD, USA

Dr Boris Tabakoff, Department of Pharmacology, University of Colorado, School of Medicine, Denver,
Colorado, USA

Secretariat

Dr Marnistela Monteiro, Programme on Substance Abuse, WHO, Geneva, Switzerland
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Annhex 2

BACKGROUND PAPERS

ldentifying and responding to illicit drug use in the primary health
care setting: an opportunity not to he missed

Robert Ali, Catherine Me Gregor and Paul Christie
Drug and Alcohol Services Council of South Australia

Introduciion

The United Nations International Drug Control Programme (UNDCP) has forecast an increase in the global
production of heroin, cannabis, cocaine and amphetamine-type stimulants, with some estimates placing the
global annual tumover of illicit drug use to be in the order of US$400-500 billion dollars. The adverse health,
social and economic consequences of illicit drug use are now a world-wide concern. For instance, currently 1t
1s estimated that the average economic cost to the community of a dependent heroin user in the United States
15 US543 000 per annum (Drugs and our Community, 1996). Morbidity and mortality associated with illicit
drug use in the United States (Community Epidemiology Work Group, 1995), Europe (Hartnoll, 1994) and
Austraha (Hall & Darke, 1997) represents a major public health problem which is likely to increase. Injecting
drug users are now the largest group with HIV or AIDS in many centres including New Jersey in the USA,
Edinburgh in Scotland, Italy, Spain, Thailand and China (Friedman & Des Jarlais, 1991).

Patterns of illicit drug use vary across countries and within regions. Further, within any country, patterns of
illicit drug use vary across the course of time and within different community contexts. Despite this variability,
we believe an opportunity exists to identify and respond effectively to illicit drug use in the primary health care
setting. However, the identification and response to illicit drug use should be based upon instrument(s) that are
grounded i the epidemiology of substance use and are sensitive to the cultural context in which they are
admimnistered.

The harms associated with illicit drug use include interference with the normal developmental tasks of
adolescence (Muramoto & Lesham, 1993), increased risk of transmission of blood-bome diseases, and poorer
psychosocial functioning, (Darke et al., 1992; Darkeet al., 1994; Klee et al., 1990) and fatal overdose (especially
in the case of polydrug use) (Zador, Sunjic, & Darke, 1996). Opportunities to prevent the emergence of harms
associated with illicit drug use require urgent consideration. This paper will explore these opportunities, and
¢xamine the role and appropriateness of primary health care clinicians in identifying and responding to the
harms resulting from 1llicit drug use. Inherent in this examnination is the recognition that the ideal mstrument(s)
for screening for illicit drug use and related harms should be flexible enough to respond to the changes in
patterns of drug use that evolve over time. )

Primary health care model

The concept of screening to reduce harms associated with illicit drug use is grounded in the genetic principles
of the primary health care model. Primary health care is a comprehensive policy model for health planning
which emphasizes the local or primary level of the health care system. Central to a primary health care
approach is the concept of encouraging self-reliance at both a personal and a community level. This is achieved
by supporting community participation in health care programmes and health development, the integration of
health services to facilitate contimuity of care, and the efficient use of available resources. A primary health care
model supports the integration of health services to facilitate equity of care and intersectoral collaboration in
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working towards environments which facilitate health (National Centre for Epidemiology and Population
Health, 1951). Hence screening people who present to primary health care provides an opportunity to identify
the prevalence and harms associated with drug use and the opportunity to respond to the needs of both the
mndividual and the broader community. It also allows an opportunity for a consideration of the broader
environmental influences that have sway over these harms, and the initiation of appropriate responses.

Opportunity

In the developed world, eighty-five per cent of the population visit a primary health care clinician at least once
a year (Deeble, 1991). Further, patients with drug problems (including alcohol-related problems) have even
more frequent consultations (Buchan et al., 1981). Because of their position in the health care system, primary
health care clinicians have a unique opportunity to provide a linkage to comprehensive, continuing and holistic
health care, and they possess the skills necessary for the management of diverse aspects of such care including
health promotion, and illness prevention and treatment. The opportunity for inquiry is further supported by the
lack of stigmatization assoctated with the primary health care practice setting when compared with a specialist
addiction treatment alternative (Litt, 1991; Redman et al., 1987; Slama, 1990).

Role legitimacy

There is evidence that, in at least some cultural settings, illicit drug users present to their primary health care
clhimieian seeking assistance (Bury, 1995; Cohen et al., 1992; Glanz, 1986; Greenwood, 1992; Hindler et al.,
1996) and may be over-represented among those attending such health care settings (Gruer et al., 1997). The
primary health care clinician is seen as a trusted, credible and primary source of health information (Royal
Australian College of General Practitioners, 1985; Wallace & Haines, 1985). In addition, patients expect their
primary health care clinician to be invoived in all aspects of their health, including health promotion and disease
prevention activities. This unique combination of opporhunity and legitimacy points towards the need to
develop a mechanism for primary health care clinicians to identify and respond to the needs of illicit drug users.

The evidence base for the proposition that the primary health care setting is an appropriate context to identify
and respond to alcohol and drug-related problems is found in studies that have evaluated approaches to alcohol
and tobacco use. For instance, there is good evidence that individuals with hazardous alcohol use who want to
cut down on their drinking seek help from their general medical practitioners more frequently than other health
care providers (Institute of Medicine, 1990) and accept freatment when it is offered (Cust, 1980). Similarly,
most people (95 per cent in a recent survey) would expect advice about alcohol problems from their doctor
{Redman et al., 1987) whom they see as the main source of such information (Slama, 1990). It seems plausible
that this model should have application in the management of people who have illicit drug use-related problems.

Studies have shown that aleohol-related problems are best managed in the primary health care setting when the
mtervention oceurs with individuals who have less substantial problems (e.g. Edwards, 1980). ‘More complex
cases can be referred to a specialist agency in substance use treatment when such resources are available.
However, even in these cases, the primary health care clinician can still bave a role in continuing treatment and
support after the initial identification and referral (Muramoto & Lesham, 1993).

Role competency

Typically, unsanctioned drug use begins in adolescence or early adulthood (Makkai & McAllister, 1997). These
drug users may present with problerns directly associated with their drug use or other conditions suffered as a
consequence of their use. The presentation can be for conditions that are seen relatively commonly in the health
care setting (e.g. for mood or anxiety disorders) or for rare but serious events that may not be easily identified
as being related to drug use per se. Adolescence also represents a period in life when presentation to primary
health care can be for a variety of conditions that are unique to that stage of development (e.g. acne,
commencement of menstruation). In any case, there is an opportunity for screening general lifestyle issues as
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a routine component of health care service delivery and this opportunity could be extended to include issues
relating to illicit drug use.

When a patient’s concern about illness or fear of disease is linked with inquiry about related factors, their
receptiveness to modify their behaviour is enhanced (Kirscht, 1983; Prochaska & DiClemente, 1986; Skinner
et al., 1985). How a patient progresses in treatment may also depend on how prepared they are to change their
drug using behaviour. Prochaska and DiClemente have developed a model that is useful in assessing the
patient’s desire to change their behaviour (Prochaska & DiClemente, 1986). This model remains theoretical
at this time, however it provides a useful framework for the identification for those people who are more likely
to succeed in achieving behaviour change.

Interventions by primary health care clinicians can be effective in initiating and maintaining behaviour changes
in relation to alcohol and other drug use. Recent evidence has demonstrated the effectiveness of primary heaith
care clinicians in reducing smoking (Richmond & Webster, 1985; Wilson et al., 1990) and hazardous alcohol
consumption (Anderson & Scott, 1992; Babor & Grant, 1992; Heather et al., 1987; Wallace, Cutler, & Haines,
1988). This model of care for intervening in Jifestyle problems is grounded in the theory of motivational
interviewmg and interventions that are cognitive-behavioural in their orientation. This generic concept has
broad application for a variety of lifestyle conditions (Marlatt & Gordon, 1985) as well as having specific
application in forming approaches towards alcohol and other drug use.

Screening

Screening to prevent the onset and progress of health-related problems is an established and valuable tool in
clinical preventive medicine (Wilson & Jungner, 1968). Such screening processes utilize a variety of
procedures to identify early signs and symptoms of impairment. Underlying the concept of screening is the
assumption that early detection of harms or the identification of risk, before the onset of symptoms, will lead
10 a better prognosis, as interventions put in place before the clinical manifestation of impairment will be more
effective than later treatment. The principle aim of screening is therefore to reverse or stop the process of
impairment by early detection (Last, 1987).

Costs associated with screening are justified for common conditions (e.g. cancer of the breast or cervix) and for
uncomimon but perrnanently disabling conditions (e.g. phenylketonuria). However, as the incidence of the
condition declines, the relative cost of finding a case increases, and large scale screening procedures become
uneconomical (Last, 1987). Costs associated with screening programmes for illicit drug use will be justified
if early detection leads to effective intervention. That is, there is justification if identification is linked to the
acquisition of skills to reduce or eliminate costly hazardous and harmful drug use.

What is the purpose of screening?

In this context, the identification of, and intervention with illicit drug users in the primary health care setting
could have the following objectives:

. 10 identify levels of consumption (quantity, frequency and route of administration)

. to identify level of dependence (recognize that severity of dependency is not & binary concept)
. to identify risky behaviours

. to prevent onset of use among at-risk individuals

. to assist users to reduce and/or cease use

. to prevent progression to more dependent use

. to reduce harmful or hazardous consequences of use

The objectives of screening and intervening for illicit drug use will be culturally aligned and influenced by the
sociopolitical context in which the service is delivered. Importantly, the objectives of intervention need to be
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taken into account when undertaking the development of a screening instrument, as the processes are
interdependent.

Can research screening tools be used in the clinical setting?

Most of the ciurrent screening instruments are designed for use in research and lack validity and reliability in
the clinical setting. Most screening is undertaken by research staff who are independent to the outcome, thus
increasing the reliability of assessment. Further, such instruments can also be costly to purchase. Additionally,
most screening instruments are relatively complex, requiring specialist administration and interpretation, further
addng to the cost of nse. Clinical contact in a primary health care setting rarely extends beyond a few minutes.
Hence lengthy instruments are impractical if administered during the consultation and rarely identify the issues
that can be addressed m the primary health care setting. These factors will need to be taken into account in the
development of a climical screening instrument.

Specificity and sensitivity

There is a need to develop an appropriate tool to allow identification of, and responses to, illicit drug use, which
is applicable to the specific needs of the varying primary health care seftings. It's use should be easily
meorporated into the usual consultation, and be straightforward to administer, cost effective and importantly,
valid. Sensitivity (the probability of testing positive if the condition is in fact present) and specificity (the
probability of testing negative if the condition is in fact absent) are important measures of the validity of a
screening instrurnent. While, in any test, both sensitivity and specificity will ideally be high, they are frequently
inversely related (Abramson, 1984).

A further, and perhaps even more crucial question in regard to the utility of a screening instrument is the
predictive value of the test (both positive and negative) based on the actual prevalence of the condition being
screened (Constantine et al., 1992). The positive predictive value of any test is the frequency of true positive
cases among those with positive test results, while the negative predictive value is the frequency of true negative
cases among those with negative results. Predictive values are calculated as follows;

frue positives :
Positive predictive value = x 100
true positives + false positives

' true nepatives
Negative predictive value = x 100
true negatives + false negatives

Where population prevalence is high, (e.g. in the case of marijuana use), a test with high sensitivity and
specificity will have a high predictive value. On the other hand, where prevalence is low, as is the case with
most other illicit drugs, then even a test with the same high sensitivity and specificity will have a low positive
predictive value. That is, while the probability of screening negative in the absence of the condition is high,
the chance of a positive result being from a truly affected individual may be unacceptably Jow. So for example,
In a sereening instrument that is applied to a population where the prevalence of the condition is say 5 per cent,
the positive predictive value would be 90 per cent, while the negative predictive value would be 99.5 per cent.
However, in circumstances where the prevalence of the condition is say 0.7 per cent, even with the same
sensitivity and specificity, the positive predictive value drops to 28.6 per cent while the negative predictive
value remains the same (Constantine et al., 1992).

The design of a sereening instrument will involve a trade-off between levels of sensitivity and specificity and
importantly, will need to take into account the underlying prevalence of the condition being screened to achieve
an acceptable predictive value based on differing prevalence rates for illicit drug use and its consequences in
different countries.
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A careful consideration of the outcomes and implications of testing is also needed when screening for illicit drug
use. In situations where a mechanism for case confirmation exists, considerations of sensitivity may take
priority over specificity. Conversely, given the considerable potential harm associated with a false positive
finding (e.g. future employment, insurance potential and legal liability etc.) in the absence of case confirmation,
specificity should be emphasized at the cost of sensitivity. The significant ethical and legal implications
associated with 2 misclassification of individuals as being case positive for illicit drug use underscores the need
for selective application. That ig, the instrument should be applied only to conditions that are prevalent
(e.g. cannabis use) or used to screen for conditions in ‘at risk’ populations that have potentially calamitous
outcomes (e.g. sharing injecting equipment amongst injecting drug users). In the context of a poor positive
predictive value for conditions with low prevalence, this latter scenario should be linked to a confirmatory
procedure as part of the assessment process.

Proposed screening programmes should therefore be based on accurate and current data regarding the
prevalence and patiemns of illicit drug use, associated harms and the distribution of vilnerable groups or high-
risk individuals in the population. As well as increasing the value of the screening instrument, this enables the
deployment of scarce resources to maximum effect, concentrating screening procedures among high-prevalence
groups such as the young.

Location and timing of screening instrument use

A number of opportunities for screening in primary health care present themselves for consideration. For
example, a self-report screening instrument (or a component) could be made available for completion prior to
consultation and discussion with the health care provider. The instrument, or appropriate parts thereof, could
be administered during consultation on a health-related matter that is potentially linked to illicit drug use e.g. as
part of a general clinical appraisal. Additionally, screening for illicit drug use could be incorporated into a
particular milestone for individuals e.g. adolescent vaccination or, a presentation for conditions that are unigue
to adolescence.

Links between screening and intervention

sereening for illicit drug use in a primary health care setting presents an opportunity to identify harms
associated with drug use and respond to those harms in an holistic way. As discussed above, the successful
model developed for identifying and responding to alcohol and tobacco use has been based the following
principles:

Identification of individuals has either been directly linked to the presenting complaint or has been embedded
n a general lifestyle inquiry. Primary health care clinicians also have both the opportunity and legitimacy to
undertake routine inquiry at particular milestones of development that incorporate risk factors for illicit drug
use (e.g. previous suicide attempt or history of physical abuse) in appropriate populations (e.g. youth).

The domains of inquiry are quantity and frequency of consumption, severity of dependence and harms
associated with use.

Respondmg to problems through the utilisation of brief intervention techniques are more successful when the
problems are less severe.

Conclusion

The extent of morbidity and mortality associated with illicit and unsanctioned drug use represents 2 large unmet
demand especially among young, at-risk populations. Primary health care clinicians have a legitimate and
proven role in the area of licit drug use, together with the opportunity and skills to intervene. Valid, simple and
inexpensive screening instrument(s) for illicit drug use will give these clinicians the confidence and tools to
identify and intervene with this population. However, the screening instrument will only have strong positive
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predictive value for those conditions or consequences that are prevalent in the community that is surveyed.
Primary health care clinicians have the potential to be an important source of support, reinforcement and
continuity at all stages of the intervention for substance use.

(The views expressed in this paper do not necessarily represent the views of the Drug and Alcohol Services Couneil of South

Australia).
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Screening for mental and behavioural disorders due to psychoactive
substance use: Methodological and conceptual issues

Thomas F. Babor, University of Connecticut Health Center,
Department of Psychiatry, Farmington, CT, USA

In 1982 the World Health Organization initiated a programme to develop an international screening test for
hazardous and harmfl alcohol use. The programme led to the creation of the Alcohol Use Disorders
Identification Test (AUDIT), which has not only been found to be reliable and valid in numerous evaluation
studies, but has also been used widely in primary care and other health settings throughout the world as part of
screening and brief intervention (SBI) programmes. The success of AUDIT raises the question of whether a
similar international screening test could be developed for the detection of drug abuse. Before an ambitious
development programrne is initiated, the following issues need to be considered:

. Is there a need for an international screening test for the detection of drug abuse?

. What 12 the potential value of such a test?

. What are the prerequisites of a public health approach to screening for drug abuse?
. What are the strengths and weaknesses of currently available screening tests?

These questions are explored in the remainder of this paper. The first section infroduces major concepts of
psychoactive substance use disorders, as well as the definitions of screening and related terms. The next section
describes epidermiological data to provide a basis for evaluating existing screening instruments and the need for
anew screening test. Finally, the paper discusses the basic premises of a public health approach to secondary
prevention of substance use disorders.

Definitions

Screening is a preliminary procedure used to gather information about the liketihood that an individual has a
particular disease or condition, or is at risk. The screening process determines who is eligible for further
agsessment, which could result in formal diagnosis and treatment of a particular disease or condition. When
screening results in a formal diagnosis, it is called case finding. ‘When screening identifies persons at risk, it
15 called screening for risk factors. The importance of this distinction lies in the type and timing of the
intervention that follows screening,.

Timing refers to whether the screening takes place earlier or later in the course of a person’s substance use
career. Early identification means that screening is initiated before the onset of severe dependence or serious
substance-related problems. Its purpose is to prevent substance-related disabilities in persons at risk. It may
be followed by educational and motivational interventions designed to minimize harm and dissuade the
substance user from further use. Early identification typically combines population screening with brief
counselling for persons with hazardous substance use. Intervention is provided before patients would present
on their own volition and in many cases before they are aware that their substance use might cause problems.

Conceptual Issues

Drug-related problems are a broad spectrum of social, medjcal and psychological disabilities that affect a
significant proportion of the adult and adolescent population in many countries. The most visible group of
people affected are those who have developed a syndrome of drug dependence and who are commonly referred
to as addicts. A less prominent but far from numerous group consists of those people who use psychoactive
substances with minimal harm but who are not setiously dependent on drugs. These individuals, variously
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termed hazardous users, drug abusers and recreational drug users, may constitute as much as 20 per cent of the
adolescent population in many countries. These two ‘worlds’ of drug problems, one characterized by
intermittent drug use and the occasional acute consequences of intoxication, the other by severe dependence and
the consequences of chronic substance use, may require different approaches to screening, diagnosis and clinical
management.

A World Health Organization (WHO) memorandum (Edwards, Arif, & Hodgson, 1981) uses the terms
hazardous use to refer to that level of substance misuse that, should it persist, is likely to result in harm. In
contrast, harmful use is defined as drug use that has already resulted in adverse mental or physical effects. The
aim of this terminology is to provide clinicians and researchers with guidelines for the identification of
individuals at risk who may not meet the criteria for dependence on a psychoactive substance. One implication
of these conceptual developments is that hazardous and harmful use should be the prime targets of early
mntervention and secondary prevention programmes, respectively. This is based on the assumption that such
programmes are less costly and preclude the need for subsequent treatment of drug dependence.

Epidemiology

The use of psychoactive substances such as alcohol, tobacco and other drugs has become a major defining
feature of adolescent development in many nations of the world since the late 1960s. Since that time, popular
trends in substance use have been charted by population surveys, household interviews and emergency roo
admissions. Because the prevalence of substance use has been greatest in late adolescence during the secondary
school years, much of what we know about substance use has come from school surveys (Kandel, 1986;
Johnston, O'Malley, & Bachman, 1988).

Any discussion of epidemiology is complicated by the wide variety of licit and illicit substances that are classed
as psychoactive agents. These agents include naturally produced drugs that are deeply rooted in many cultures,
such as coca leaves in the Andean Highlands, and manufactured substances hike codeine and crack cocaine.
Conditions such as rapid social change and urbanization have created epidemics of substance use in countries
like Brazil and Peru. In Mexico, the majority of urban drug users are voung and poor, using inhalants, solvents
and marijuana. A similar sithation exists in many of the sub-Saharan countries of Africa, with several countries
(¢.g. Nigeria) recently reporting an increase in cocaine addiction. Heroin addiction has become a major problem
m Palastan, where production and trafficking are a major factor in the underground economy. A special pattern
of substance misuse, the inhalation of volatile substances such as gasoline, plastic cement, shoe dye and
mdustrial glue, is associated with social deviance, poverty, homelessness and delinquency in many developing
countries. Khat is an important cash crop in East African countries, and is used at all levels of society to
produce mild euphoria. The use of these substances throughout the world is virfually impossible to estimate
accuracy, but morbidity and mortality statistics suggest that the problems of substance misuse are not litnited
to the developed countries (Des Jarlais et al., 1995). HIV risk is a major public health consideration, as are
accidents and injuries.

Regional, state, and national student surveys conducted since the 1970's have consistently shown that the
initiation of substance use rises dramatically during early adolescence (Bames & Welte, 1986; Kandel, 1975).
By the time adolescents in the United States and other industrialized countries have reached high school, most
have tried alcohol, and many have begun to smoke cigarettes regularly.

The foliowing points summarize the major findings and conclusions conceming the prevalence of substance use
among school students:

(a) Alcohel is by far the most widely used substance.

() Students often report that they began to use inhalants and alcohol before other drugs.
Marijuana use begins later, followed by prescription drug abuse and cocaine.
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() Substance use varies considerably according to socioeconomic status, gender, ethnic group membership
and urban city.

(d) Regular use (six or more times per month) of psychoactive substances significantly increases the risk
of health and social consequences.

(&) School surveys have also identified the consequences of using different substances. Two general types
of consequences can be distinguished. The first, short-term consequences, are associated with the
effects of acute intoxication and include medical emergencies, acute panic teactions, and changes in
interpersonal behaviour. In addition to these direct consequences of drug or alcohol intoxication, there
are often secondary consequences of intoxication such as arrests and accidents. The second type of
consequence is the long-term effect of chromic ingestion of psychoactive substances. Long-term
consequences include impaired psychosocial development, physical health problems, as well as
nterference with important developmental tasks such as academic performance, career choice, peer
socialization, and identity formation (Newcomb & Bentler, 1988). Another consequence of substance
abuse 18 the establishment of habitual behaviours (e.g. smoking, alcohol use) that increase the risk of
chronic health conditions such as lung cancer and cardiovascular disease. Regular use of one
psychoactive substance may also increase the risk of using other substances and is closely associated
with the development of pharmacological dependence,

6] A wide variety of etiological factors and environmental correlates increase the likelihood that
psychoactive substances will be used and that problems will result. Among the characteristics of youth
at high risk for substance abuse are childhood hyperactivity, attention deficit disorder, conduct
problemms, self-derogation, low self-esteem, shyness, aggressiveness, and emotional distress (Tarter et
al., 1977; Kaplan, 1985; Coornbs, Fawzy, & Gerber, 1986; Jessor, 1990, 1980; Huba, Newcormb, &
Bentler, 1988; Kellam, Brown, & Rubin, 1983). Children whose parents are alcoholic are at increased
115k of alcohol and drug abuse, as are adolescents whose parents smoke cigarettes (Barnes, 1984).
Other comrelates of substance abuse include inadequate family bonding, negative attitudes toward
school, poor school performance, tolerance of deviance, rejection of traditional values and low social
conformity (Newcomb & Bentler, 1988; Coombs, Wellisch, & Fawzy, 1985; Jessor, Chase, & Donovan,
1980). Deviant attitudes and antisocial behaviour are among the most consistent predictors of substance
abuse by adolescents (Newcomb & Bentler, 1988). A frequently observed feature of adolescent
problern drinking and other drug use 1s the development of school adjustment problems, low academic
achievement, and termination of schooling in favour of early entry into the workforce (Kandel et al.,
1986; Newcomb & Bentler, 1988; Bachman et al., 1988).

The use of any screening test on an international level must take into account the diverse nature of psychoactive
substances and of the users themselves.

Types of Screening Tests

Tiis section reviews different approaches to screening for drug abuse, devoting particular attention to
personality tests and self-report questionnaires. It discusses the strengths and weaknesses of each of these, as
well as to the problems of response bias with self-report tests. Given the different needs and substance use
patterns of adults and adolescents, screening tests have generally been designed and validated for one or the
other population.

Table I provides descriptive information about screening tests designed to identify illicit and licit psychoactive
substance use in different adult populations. The table summarizes options for administering these tests
(interview vs. selfireport questionnaire), time required to complete the test, murnber of items and subscales, and
whether there are charges for use of the test. The table shows two different types of screening test. The first,
exemplified by the DAST, consists of direct questions about substance use and related problems. The second,
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illustrated by the MacAndrew Alcoholism Scale, consists of indirect questions that measure personality traits
associated with substancs misuse.

The Drug Abuse Screening Test (DAST) was originally designed as a 28-item self-report scale that yields a
quantitative index of the range of problems associated with drug abuse (Skinner, 1982). Following an initjal
validation study the number of items was reduced to 20, and further revisions vielded a highly reliable 10-item
scale.

The Substance Abuse Screening Instrument (SASI) is a 15-item test designed to identify persons in the US
criminal justice system who need further assessment and possible referral to treatment. Questions are phrased
m a yes/no format and focus on the occurrence of alcohol and drug-related problems during the course of the
individual's lifetime. No information is available on the reliability or validity of this test.

In contrast to screening tests that ask about substance use and related problems directly, a number of tests have
been developed to measure nonspecific correlates or risk factors that suggest an actual or potential substance
use disorder. For example, the original Minnesota Multiphasic Personality Inventory (MMPI; Hathaway and
McEinley, 1951) included a scale designed to detect alcohol and other drug problems in adults and adolescents.
Called the MacAndrew Alcoholisn Scale (MAC; MacAndrew, 1965), it was developed using samples of adults
and adopted for use with adolescents with relatively few changes. The MAC has become 2 standard of measure
of alcohol and drug problems in both research and applied settings, in spite of some criticisms (¢.g. Gottesman
and Prescott, 1989). The MAC scale was primarily developed to differentiate male alcoholics form
nonalcoholic psychiatric patients in an outpatient setting, The literature, however, has indicated that the MAC
scale may not be as efficient or valid a discriminator of substanice abusers as previously believed (Davis et al.,
1987; Gottesman and Prescott, 1989; Preng and Clopton, 1986a,b).

The MMPI-2, which is the first major revision of the MMPY, included a slight revision of the MAC (MAC-R;
Butcher et al., 1989), as well as two new scales to asses alcohol/drug problems. The Addiction
Acknowledgement Scale (AAS) was developed to assess an adult's willingness to acknowledge the presence
of problems with alcohol or other drugs. Like the MAC-R, the Addiction Potential Scale (APS) was developed
1o differentiate alcoholics from both psychiatric and normative sarnples. Both AAS and APS functioned well
in cross-validation (Greene et al., 1992). The goal of the APS was to identify items that characterize individuals
with a potential for developing alcohol or other drug problems. AAS was developed as an adjunct scale to APS.
Whereas APS has no items with content addressing substance use directly, AAS is a collection of direct items
that assess open acknowledgment of problems with drugs.

Table 2 summarizes information about representative screening tests for adolescents. Until recently there have
been few adolescent-specific screening instruments designed specifically to assess the need for further
evaluation (Harrell & Wirtz, 1990; Winters, 1992). Recognizing the need for a comprehensive screening
instrument, the US National Institute on Drug Abuse (NIDA) developed the Problem-Oriented Screening
Instrument for Teenagers (POSIT: Rahdert, 1991). This 139-item screening questionnaire is designed as the
first stage in a sequential assessment system intended to improve the evaluation and referral of substance
mvolved youth. The POSIT indicates whether 2 problern may exist in any one of ten functional areas: Substance
Use/Abuse, Mental Health Status, Physical Health Status, Aggressive Behaviour/Delinquency, Social Skills,
Family Relations, Educational Status, Vocational Status, Paer Relations and Leisure and Recreation. Following
screening, a more comprehensive diagnostic assessment can be given in those areas where the POSIT indicates
a problem may exist.

Due to its relatively recent development, little work has been done to establish the psychometric properties for
the POSIT. McLaney et al. (1996) evaluated the reliability and validity of the POSIT in adolescents referred
to an assessment service for evaluation of substance use problems. Convergent and divergent validity were
examined using the Personal Experience Inventory, the Diagnostic Interview for Children and Adolescents, and
the Adolescent Diagnostic Interview. Scales measuring problems assessed by both the POSIT and the criterion
measures were moderately to highly comelated. Those measuring dissimilar domains were slightly correlated
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or were not significantly related. The findings highlight the strengths and limitations of the POSIT, and sugpest
the need for further research on screening tests designed specifically for substance-involved youth.

A related instrument is Drug Use Screening Inventory (DUSI), a 149-item self-administered questionnaire
designed to evaluate problems in the areas of health, psychiatric functioning and psychosocial adjustment. The
questions inquire about 10 life areas or domains, including substance use, social skills, farnily relations, school
work, peer relations, leisure and recreation.

In contrast to the comprehensive, multidimensional screening that is included in the POSIT and DUST, a number
of shorter instrumnents have been developed to screen specifically for substance use. The Personal Experience
Screening Questionnaire (PESQ), Winters and Henley, 1994) is a 38-item self-report instrument that focuses only
on substance use and problems, but does not collect information on other ‘red flags.” Several validation studies
suggest that this test has acceptable reliability and validity in the detection of individuals with different histories
of substance use. :

The Substance Abuse Subtle Screening Inventory (SASSI) a 78-item self report instrument that classifies adults
and adolescents as chemically dependent. The initial item content of the SASSI was derived from the item set
of the MMFI, and subsequently modified (Miller, 1997). It is designed to prevent faking and focuses on early
stages of substance use. Svanum and McGrew (1995) studied university students (N=495) who completed the
SASS] and five direct screening questions concerning the consequences of alcohol and drug use. Resulis
mdicated that the SASSI did not accurately identify substance use disorders. The five direct screening questions
were modestly useful, and it was suggested that there are advantages to directness when screening for substance
use disorders. These findings are in agreement with the failure of other MMPI-based trait measures reliably
and usefully to identify alcoholism or other forms of substance dependence (Gottesman & Prescott, 1989;
Svanum & Ehrmann, 1993).

The advantage of direct over subtle assessment of substance dependence has been demonstrated now in several
studies (Svanum & Fhrmann, 1993; Svanum, McGrew & Ehrmann, 1994), using a variety of direct and subtle
scales. In each instance, the predictive validity of the subtle scale examined was limited and in range that would
be of little use clinically for identifying substance dependence. One possibility noted by the researchers is that
some substance users may have both denjed their symptoms on the eriterion measure (e.g. DIS-structured
mterview) and been correctly identified using the subtle scale (e.g. SASSI), thereby reducing the obtained and
correlation between the subtle scale and the criterion.

Evaluation of Currently Available Screening tests
There are a number of important features of screening and assessment instruments that should be taken into

account in the design of a screening programme, the selection of a screening test, or the development of a new
test, particularly for international applications. These features include:

. Test-retest reliability (1.e. are the results similar across time, conditions and types of administration)?

. Construct validity (i.e. correlation with other instruments attempting to measure the same construct
(e.g. problem severity).

. Ability to predict criterion measures (for example, relapse to substance abuse)

. Availability of normative data for age, race, gender, and different types of populations and settings

. Cost and efficiency.

- Cross-national validation and generalizability (i.e. is there evidence that the test is equally valid and
reliable in different cultures).

. Susceptibility to response bias (i.e. whether a test can be deliberately faked or distorted by more subtle

influences, such as the need to present oneself in a socially desirable way).

Ustng these criteria, the available screening tests have a number of limitations. First, most tests have been
developed and validated in the United States, with little evidence that they are sensitive or specific in other
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cultures. Second, many of these tests have not be subject to extensive validation research, and several have not
been evaluated favourably. Third, most of the adult screening tests have been designed for case finding, not
to identify risk factors. These tests typically avoid direct questions about specific drugs, focusing instead on
the experience of problems associated with any drug use in the past. Such an approach may be more susceptible
to response bias. Fourth, subtle or disguised screening tests do not appear to be sufficiently sensitive or specific
to identify active cases, although they may be useful in screening for risk factors. Finally, comprehensive or
multidrmensional screening tests hike the DUSI and POSIT have advantages of identifying both ‘caseness’ and
risk factors, but they take much more time to administer and score.

Is there a need for an international screening test for the detection of drug abuse?

Although self-report measures have been developed for both adolescents and adults, they have not been
evaluated for use outside of Canada and the USA. and have not been developed within an organized conceptual
and practical framework, as was the case with AUDIT. Thus it appears that there is a need for an intenational
screening test for drug abuse that is reliable, valid, flexible, comprehensive, inexpensive and consistent with
an enlightened public health approach to the early identification and management of substance use disorders.

Reliability and validity are the sine qua non of a good screening test, but these essential criteria vary with the
population screened, the nature of the test, and the person responsible for screening. Any programme to develop
a new screening test should evaluate its reliability and validity not only in relation to external criteria, but also
in relation fo existing screening tests.

Flexibility is an important characteristic to the extent that there are many different settings, populations,
screening agents, and purposes that a screening test is needed for. Ideally, an international screening test should
be adaptable to different cultures, different substances, different patterns of substance use, different languages,
different settings, and different purposes, such as case finding as well as screening for risk factors. This latter
distinetion is important. Most self-report screening tests for alcohol and drug problems are designed to identify
active cases of “alcoholism’ or ‘drug addiction,” giving little attention to milder forms of these disorders or to
vilnerability factors that would signal 2 predisposition to develop dependence. Screening for risk factors is an
approach oriented more. toward public health than medicine, and is consistent with recent efforts toward early
identification and management in primary care. Ideally, a new screening test should be flexible enough to
satisfy multiple needs and to accommeodate both case finding and the identification of risk factors.

Comprehensiveness refers to the ability of a test to detect clinically meaningful forms of drug abuse as well as
the risk of abuse. It also refers to the primary methods of detsction, which are self-report, collateral informant,
biochemucal, and physical examination procedures. Expense is an important consideration, given the lack of
resources to support drug abuse screening in marny countries, and the low priority given to drug abuse as a major
public health problem.

Finaily, there 15 a need for a screening test to be developed within the context of an enlightened public health
approach to screening. By this is meant 2 clear conceptual understanding of the epidemiology of drug abuse,
the nature of the condition or conditions in need of detection (e.g. pre-morbid risk factors, hazardous use,
harmful use, or dependence), the natural history of the condition or conditions, and the availability of
appropriate interventions to manage the persons who screen positive.

Assumptions of a Public Health Approach to Screening

In a comprehensive review of the aleohol screening literature, Babor and Kadden (1985) outlined the minimal
criteria for recommending screening procedurss for routine application: (7) the target condition should have
sufficient conceptual clarity to permit reliable measurement; (2) the natural history of the disorder should be
fairly well understood, along with risk factors and populations at risk; (3) the test used for screening should be
reliable, valid, inexpensive, easy to administer and acceptable to both treatment providers and the target
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population; and (4) appropriate treatments (or brief interventions) should exist so that persons identified can
be managed effectively.

The previous review suggests that progress has been made toward the identification of several conditions
(e.g. harmful use and dependence) that could be the target of sereening as well as risk factors that may lead to
early 1dentification. Although the natural history of these conditions varies with the dependence liability of the
substance, a variety of methods have been developed to specify the type of substance and stage of progression
between initial use and severe dependence. A large number of screening tests have been developed, but as yet
there is no consensus about the best procedure to use with either adolescents or adults. Further work is therefore
needed in the development and validation of accurate screening instruments, especially instruments suitable for
use in primary care.

The fourth prerequisite of a good screening test is its potential for linking the positive case with appropriate
treatment or early intervention. Although the major focus of the present review is on screening, it is important
to view screening in the context of effective treatment and other types of intervention. If intervention does not
exist or is not feasible, it is not useful to conduct screening. The term intervention includes any effort made to
correct the problematic behaviours. Among the least expensive interventions are conversations between an
adolescent or adult substance user and a concerned parent, teacher, physician, or friend. Although there is good
evidence of the effectiveness of brief interventions with cigarette smokers and drinkers, the use of early
intervention approaches with drug users has not been studied except in the case of canmabis (Stephens et al.,
1996). The most common interventions are treatment efforts that may take place in outpatient, partial hospital,
or residential settings (including correctional facilities).

Conclusions

What can be learned from our review of the literature? What are the needs of the intemational health
community for better screening tests? How should development and validation proceed? Are there any
examples of an miernational collaborative approach to the development of better screening instruments (e.g. the
AUDIT development project)?

Given the difficulties of designing a screening test, and the wide spectrum of possible target conditions
(e.g. risk, vulnerability, use, intoxication, dependence, problems, etc.), we conclude that the purpose of a
screening test first needs to be stated before it can be properly evaluated against some performance criterion,
and that a multipurpose screening test may be needed to cover a minimum number of important domains.

Separate tests may have to be developed for adolescents and adults, with flexible procedures to gain essential
and ancillary information.

Persons who have substance use disorders often have a variety of other problems including antisocial behaviour
and family problems (Newcomb & Bentler, 1988). For this reason, screening assessments should be
comprehensive so that all potential problem areas are evaluated. According to McLellan and Dembo (1993)
a screening instrument should be sensitive to ‘red flags’, i.¢. indicators of serious substance-related problems
that have been identified by clinical experience and longitudinal research. These include:

. Physical or sexunal abuse

. Parental substance abuse

. Poor school performance or attendance

. Physical symptoms of substance abuse or adverse consequences of abuse
. Peer mvolvement in substance use or serious crime

. Involvement in serious delinquency or crimes

. Dysfunctional family relationships

v Serious problems at work (e.g. losing a job) or in schogl

’ Marked changes in physical health

. HIV high-risk activities (e.g. intravenous drug use; sex with intravenous drug user)
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. Indicators of serious psychological problems (e.g. suicidal ideation, severe depression).

A fundamental question pertains to the methodology and procedures involved in developing a screening test
or, more likely, a comprehensive screening programme. Using the AUDIT project as 2 model, one approach
would be to conduct an international Jiterature review to identify all available screening and diagnostic tests
used in the detection of substance use disorders and related risk factors. This would include interview protocols,
self-report questionnaires, physical exammation procedures, and biochemical tests of urine, blood and hair, as
well as observational protocols. Once these instruments bave been identified, evidence for reliability and
validity as well as sensitivity and specificity would be examined to determine their applicability to the purposes
of the project. Following the strategy utilized for the development of the AUDIT, a wide range of measures
would be selected for inclusion in an instrument protocol that would be administered to representative samples
of current, former and non-drug users at each of the collaborating centres. The instrument protocol would
in¢lude both criterion measures (e.g. diagnostic instruments such as CIDI or SCAN) as well as existing
screening tests. The protocol would also include measures of response bias tendencies. After translating all
verbal items into the native languages of the collaborating centres, a standard test validation approach would
be employed to evaluate the discriminative, content, construct, concomitant and predictive validity of current
screening tests as well as hybrid combinations of the most ‘valid’ items across all screening procedures. Cross-
national generalizability would be an important criterion to select the items for the final version. It is possible
that a combination of self-report items, mterview questions, laboratory tests, and observational procedures might
be recommended as different elements of a family of instruments. Following the selection of items and
procedures, the proposed screening test might have to be subjected to additional validation, reliability testing
and field testing.
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Appendix: Notes on methodology
Development of the AUDIT

Al the time the collaborative study was being devised (in 1983) there seemed to be several major limitations
1o the screening instruments currently available. Screening questionnaires, clinical examination procedures and
laboratory tests had been developed mainty to distinguish betwean hospitalized alcoholics and normal drinkers.
Their suitability for identifying the broad spectrum of problem drinkers was limited or had not been tested.
Several appeared to be highly culturally specific, and not be relevant for other cultures. Few had been
developed for primary health care settings. The aim of the study was therefore to develop an instrument that
would screen effectively for a broad spectrum of problem drinking and specifically for hazardous and harmful
alcohol consumption. Subjects were recruited from representative primary health care facilities and classified
on the basis of their responses in a structured interview as either non drinkers'...'drinking patients' ... and
‘alcoholics.’ One thousand nine hundred five subjects were interviewed in the six countries using a 150-item
schedule, a clinical examination, and blood samples. Intrascale reliability of each conceptual domain was
determined for each national sample by computing Cronbach's alpha coefficient . The score for each scale was
correlated with various measures of alcohol intake, including mean daily aleohol intake and frequency of having
six drinks or more per session. These analyses were carried out for each national sample and then for the
aggregated data. The test-retest reliability of potential questionnaire items was then assessed, together with their
validity in comparison with information from collateral informants. Questions were not selected for AUDIT
solely on the basis of statistical parameters. We made a judgement on the suitability of questions for screening
and on their usefulness as a focus for therapy. To calculate the interim sensitivity and specificity of AUDIT,
several reference standards were used: hazardous alcohol comsumption, recurrent intoxication, abnormal
drinking behaviour, and previous diagnosis of alcoholism.

The differences between AUDIT and most existing questionnaires can be summarized as follows. Firstly, it
seeks to detect problem drinkers at the less severe end of the spectrum, rather than targeting persons with
established dependence or alcoholism. Secondly, it places considerable emphasis on hazardous consumption
and frequency of intoxication compared with drinking behaviour and adverse consequences. It refers to alcohol
experiences in the past year as well as lifetime experience. This improves its relevance to current drinking
status. It does not require the individual to identify as a problem drinker. The responses are not yes/no ones
but are based on the frequency of the experience, and range from 'never' and less than monthly' through to daily.
it was anticipated that this would reduce under-reporting of adverse effects. Not swrprisingly, there are also
some similarities with existing instruments. Two of the ten items (guilt about drinking, and drinking in the
morming) are similar to those in the CAGE (Ewing, 1984), and five resemble questions in the MAST (Selzer,
1971). AUDIT is shorter than both the full MAST and a more recently introduced instrument with a similar
conceptual basis, the Canterbury Alcoholism Screening Test (Elvy & Wells, 1984).

The validity of AUDIT was examined in relation to its ability to discriminate between persons with harmful or
hazardous alcohol consumption and those with non-hazardous consumption. This approach brings certain
problems in its wake. Definitions of hazardous alcohol intake, recurrent intoxication, abnormal drinking
behaviour and alcohol-related problems had to be established by the collaborating investigators since there were
no internationally agreed criteria at the time the analyses were undertaken.

A user's manual and research agenda have been developed for this purpose (Babor et al., 1989).

At the outset of the study it was hoped to identify questions which did not mention alcohol explicitly which
would prove to be useful for identifying harmful alcohol consumption. It was considered that such questions
would be unaffected by response bias in self-reports on alcohol use and consequences. This did not happen.
Correlations between gastrointestinal and other physical symptoms and psychological disturbances were
minimal.
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Development of the DAST

Skinner (1982) used a standard test validation approach in a clinical sample of persons who voluntarily sought
help for problems related to drug/alcohol abuse. The specific aims of this study were: (/) to determine itern
characteristics and scale reliability; (2) to examine the multidimensionality of DAST items using factor analysis;
(3) to evaluate the degree to which the DAST is influenced by social desirability, denial and carelessness
response styles; and (4) to examine correlations of the DAST with demographic characteristics, frequency of
illicit drug use, and indices of psychopathology.

The sample consisted of 223 individuals who had voluntarily sought help at the ARF Clinical Institute. The
mean age for the sample was 32.47. The 28 items in the self-administered DAST were written to parallel items
on the Michigan Alcoholism Screening Test. Similarities among alcohol and drug abusers suggested that a
vanation of the MAST might be useful for the assessment of problems related to the non-medical use of drugs.
The DAST was administered by trained assessment workers as a part of a comprehensive assessment
programume which measured frequency of drug use during the previous 12 months, psychopathology, and three
response style characteristics. Analyses evaluated item-total scale cotrelations, internal consistency reliability,
and factor structure,

Expert Panel

Moore et al. convened an expert panel to develop clinical descriptors of harmfirl, hazardous and non-hazardous
drinking in persons 65 years of age and older. Nine panellists with expertise in psychiatry, geriatrics, internal
medicme and alcoho] research (biomedical, clinical, epidemiologic and health services) were provided with
epidemiological data and a published explicit literature review of alcohol use in the elderly. The RAND/UCLA
two-round consensus method was used to develop the descriptors (indications) of handful, hazardous and non-
hazardous aleohol use in older persons. Panellists agreed on 215 scenarios in which older persons' use of
alcohol alone, or in the presence of chronic medical conditions, medication-use, symptoms, smoking and
functional limitations are hazardous or harmful. Panellists found that persons 75 vears and older do not differ
significantly from persons aged 65 to 74 years in their risks. In an older population, use of alcohol when
accompanied by comorbidity, may be hazardous or harmful.

Other Considerations

Several additional legal, ethical methodological considerations are also important. These concerns include
imformed consent, confidentiality, privacy, availability of services, and response bias. Confidentiality is
especially relevant with regard to revealing information about adolescents to parents or guardians, interagency
comumunication, and long-term: record keeping (including the issue of who has access to the information).
Privacy and confidentiality are likely to affect response bias.

Urine drug screening can serve as 2 preliminary screening procedure or as an adjunct to screening. This
mformation can be used to supplernent information gathered through the use of the simple screening tool and
addifional sources. Drug monitoring should be conducted at an appropriate point during screening consistent
with accepted standards and guidelines. Drug monitoring through such methods as urinalysis, hair testing, and
saliva tests, when performed by someone with proper training, is often the quickest, most accurate way to detect
recent drug or alcohol use.

To supplement and corroborate the information gathered through interview with the screening instrument, data
should be collected from imterviewer observations, family members, and other sources. These sources include
people working within the juvenile justice, child welfare, or school system; clergy; peers; family (including
siblings and nontraditional family members); and the health care system. Getting information from different
people will hielp the assessor to guard against developing an incorrect picture based on the young person's
denial, misrepresentation, or minimization of the situation, and can often serve as a way to motivate the
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respondent to provide more accurate information. When possible, screening personnel should verify data with
several sources of information.
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Screening for risky drug use

Maritza Rubio-Stipec, San Juan, Puerto Rico

Screening programmes can be useful strategies to detect subjects at early, stages of an illness when the
progression of the disorder is still at a reversible stage. They are secondary prevention programmes, the subject
screened already has the illness, as contrasted to primary, prevention where people at risk of the disorder, who

have not experience any of its symptoms are screened, based not in the characteristics of the disease, but on its
risk factors.

For a screening programme to be valuable it should improve the health (or any other quality of life outcome)
of those screened. For this reason, an adequate screening programme usually requires a sereenin & instrument
to identify), subjects at risk and 2 managing strategy (an intervention) for those who are positive. In evaluating
a screening programme, we should address scientific, ethical and economic issues to determine whether the
screenng programme is justified, and if so how frequent should subjects be screened.

Screening can be contrasted from diagnosis, sereening identifies an individual at early stages of the disease,
before the symptoms are observable, while diagnosis aims at classifying within a disorder based on the
symptoms observed. Reducing the odds of developing the full-fledged disorder, or reducing its undesirable
effects can be consider as benefits of the programme.

Screening for drug use can have many potential advantages. There outcome are many social and personal costs
associated with both categories of risky drug use, licit and illicit. Risky drug use can lead not only to drug
abuse and dependence, but it can also have a poor effect on the outcome of other conditions or illness.

Developing a good screening programme is a worthwhile endeavour. Both risky use of legal and illegal drugs
merit screening.

Screening for drugs involves many challenges:

. definition of risky use: What constitutes risky use needs to be clarified. Risky use can vary with the
type of drug. Common components for all drugs are probably; frequency of use, use with other risky
behaviours (such as unsafe sex after drug use), contexts of use, percentage of friends using drugs.
Some of these issues are more cultural specific than others. For example, frequency of use is less
cultural specific than context of use. When designing an instrument for cross-cultural use one must be
aware of these differences.

. target popularion: The target population also varies with the type of drug. For example, illicit drug
use is probably more frequent among the young, while legal drugs among the older population. The
target population effects the design of the “optimal’ screening instrument, the proposed intervention,
literature, and the costs of the programme.

. development of an instrument: After reviewing the availability of schedules in the lterature there
seems to be a need to develop an instrument. A decision must be made whether the mstrument should
vary for Heit and illicit drugs. At first glance, two instruments seem appropriate, or at least an
instrurnent that can be adapted to each type of drug. There are several scientific considerations that
must be addressed when designing a sereening instrument for risky drug use:

. reliability. Reliability of the instrument must be studied. Results should be replaceable within a short
time interval. Test re-test reliability requires two administrations of the same instrument.

There are no foreseeable problems with testing reliability. The same methods should be used across all research
sites. Ideally, reliability should be tested in a population with similar characteristics to the target population
for the proposed screening programme.
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. Predictive capacity of the instrument.: The positive (PPV) and negative (NPV) predictive values must
be established. Selection of an external criteria must precede their estimations. The external criteria
should always refer to the construct screened, in this instance risky drug use. We would like an
nstrument that detects early stages of the disorder (risky use), i.e. before they meet criteria for a
diagnosis of abuse or dependence. Hence, an external criteria that contrasts the results of an instrument
against the full diagnosis at the same point in time does not accomplish our main goal. It would be
1deal to determine predictive values in a longitndinal study. For example, if the external criteria is
diagnosis at the same point in time, the question we are addressing is © how well can we tell whether
those screened positive had 2 diagnosis of drug abuse/dependence at that time’. If we obtain a good
FPV, let's say 80 per cent, it means that 80 per cent who were screened positive already had the
diagnosis at that point in time. This is the predictive capacity of the instrument to detect full diagnosis,
not early stages of the illness. A longitudinal approach would allow us to answer a more pertinent
question. Lets assume a period of one year was selected between screening and outcome, we would
be addressing how well the screening instrument detects early stages of the disease, i.e. with the same
PPV value, we could say 80 per cent of those screened positive had a diagnosis a year later. If they
were all negative for the disorder at the beginning we could say ‘80 per cent of those screened positive
developed the diagnosis one year later. This would be the ideal approach, but it is probably very costly,
as it requires two assessments at one time and another one a year later.

To adequately establish the ideal time interval between first and second testing, considerations about the natural
course of the illness are necessary. The ideal time span is the length of time from disease induction (risky drug
use) to full diagnoses (drug abuse/dependence).

v mode of administration: Any instrument measuring illicit and licit risky drug use can generate many
false negatives, thus reducing the sensitivity of the instrument and its predictive values. We would
expect under-reporting, to be higher for illicit than licit drug use. Under-reporting may also vary with
the setting as legal and prescribing practices vary across countries.

Different approaches could be used, an interviewer administered questionnaire, or multiple types of self-
administered questiormaires. Although self-administered questionnaires can probably result in less under-
reporting, there can be important cross-cultural limitations given different degrees of literacy and/or familiarity
with use of the potential means of administration.

. design of an intervention: An intervention should accompany any screening programme. Probably
randomized clinical trizls could be used to test its effectiveness. These are, well studied approaches that
can control for known and unknown confounders. However, given the different types of drugs and the
different profile of the risky drug users maybe, more than one type of intervention needs to be designed.
A clinical trial can only test the effectiveness of the treatment (or intervention) used in that trial. Itis
possible that for one type of risky drug user the intervention is adequate but not for the other

Ethical Issues: There are many ethical issues associated with this screening programme, Drugs that are illegal
pose more problems. A. plan should be designed to suggest methods for handling the information gathered by
the screener. The ethical issues are more consequentizal for those who are false positives. An instrument with
low specificity can produce many false positives. Labelling a subject s a risky drug user can have major
consequences in the person's life. Moreover, different countries have different levels of sanction for illicit and
licit risky drug use, and as there should be some type of intervention for those screened positive, the level of
confidentiality that can be guaranteed to the participant is less than when the sole purpose of screening is
research, ,

Acceptability of the programme to the target population is 2 major consideration in this study, given the variety
of cultures, levels of education, and legal systems.
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Economic issues : There are several cost/benefit considerations that should be addressed. False positives
increase the costs (monetary or not) of the programume. The cost of false positives is a function of the cost of
the intervention. When the intervention is costly several stages can be added to the programme. The first stage
would airn at lugh sensitivity, and the other stages would improve specificity. In this way, a person that goes
to treatment must have screened positive at several stages of the programme. When the intervention is not
costly, one stage screening is appropriate.

Another source of costs is the frequency of screening. For example, a programme can be designed to screen
once a year when subjects come for their annual check-up, or every 2 years, or more than once 2 year. The more
frequent the more costly. The optimal time interval between screening depends on the course of the disorder.
Whenever we believe the time elapsed between induction of the disease (risky drug use) and poor outcome (drug
abuse/dependence) is short, screening should be frequent.

Benefits of the programme can be measured as the reduction in the number of subjects who become drug
dependent times its social costs over time. Age of onset of the disorder, and type of social and personal
consequences are important criteria for evaluation.
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Biological indicators of substance use and related disorders

Kim Wolff, Sarah Welch, John Marsden, John Strang and Michael Farrell
National Addiction Centre, Institute of Psychiatry and Maudsiey Hospital,
London, United Kingdom

1. Intreduction

The future technological development of a range of diagnostic tests leave open a wide range of possibilities
for techmological innovation in the field of detection of drug use and the detection of the long-term sequelae of
drug use and drug dependence.

Much of the testing available 1s able to determine the presence or absence of a range of psychoactive substances
In a range of body fluids and body tissues. It is clear that all such information requires the collection of a Tange
of contextual information including general assessment and history taking if the inforrnation from the tests are
to be confidently interpreted.

To date there are virtually no tests that provide adequate information for the ascertainment of a diagnosis of
drug dependence as compared to confirming evidence of drug consumption.. Repeated testing of an individual
can provide more detailed and dynamic information indicating pattems of consumption or chronicity of
consumption and even possibly levels of consumption.

Specific laboratory investigations can determine the presence and in some cases quantify of specific drugs and
their metabolites. Other investigations can determine the presence or absence of a range of sequelae of drug
consumption and in particular a range of sequelae of patterns of consumption such as the acquirement of
transmissible blood borne infections through parenteral drug use. However such tests simply indicate the
presence or absence of the condition and do not define its relationship to the drug dependence.

There has been considerable advance in the standardization of interviews for determining the presence of drug
abuse and drug dependenice conforming to the diagnostic criteria of DSM IV or ICD 10. As part of the process
of development of standardized screening procedures the detailed elaboration of these procedures is critical but
not part of this review of biological indicators. There are a range of internationally standardized instruments
now in common use for purposes of diagnosis of alcohol and drug dependence.

The correct and accurate measurement of dependence is important as part of a broader needs assessment
process, There is considerable mterest in determining for a range of substances the proportion of the population
who are controlled consumers as compared to those who are dependent and ratio between dependent and non-
dependent use. However such an approach does not necessarily account sufficiently for the difficulty of the
measurement of dependence and the dimensional nature of dependence rather than the binary approach to
categorizing dependence.

Given the difficulties inherent in the measurement of dependence there are even greater difficulties in the
measurement of problems and in attributing such problems of drug taking. The complex social context of
problems are exacerbated by the illegal nature of many of the drugs consumed.

The challenge of screening and determining who needs to be in contact with treatment services is part of a
broader needs assessment exercise. In the range of large psychiatric surveys substance dependence is one of
the most common mental health related disorder and it is also the one that is least likely to receive treatment.
As part of a broader exercise it is important to assess the needs of this population in relation to identified
problems and possible interventions directed towards the possible alleviation of suffering. Defining who is need
of an intervention is no easy task and is even more difficult where the presence of the condition of drug-related
problems or drug dependence does not automatically signify the appropriateness of treatment for such identified
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individuals. The range of available tests can be best conmdered to act to support and complement a broader
assessment and diagnostic procedure.

The key aim of this text is to outline the range of measures available which could be considered as biological
indicators of substance use and misuse. The bulk of the literature covers the proceduras for the detection and
measurement of drugs in body fluids and tissues. Initially the methodological considerations around the use
of such tests is considered such as test validation, sensitivity, specificity, sample preparation and technical
applications. Then the main methods are reviewed, including urine testing, saliva testing, blood plasma levels,
hair and other matrices, with a focus on the eritical limitations of existing technology.

2. Analytical considerations

Many analytical chemical techniques have been applied to the detection, identification and quantification of
psychoactive substances in biological fluids. Detection of misused substances has increasingly become a topic
for discussion as workers ponder over the clinical value of urinalysis and speculate over the utility of other
matrices such as saliva, hair and sweat. The quality of the analytical process will continue to play a vital role
in1 the usefilness of drug testing.

21 Validation

Many mass screening techniques for measuring drugs of abuse have been described (Kidwell, 1992; Wilson,
1994) and there are many excellent texts covering in detail the analysis of drugs of abuse (Moffatt, 1934;
Gough, 1991). However, less has been written about the validation procedures and all drug screening
techniques are subject to scrutiny regarding the following points:- '

. specificity.

. sensitivity.

. Cross-reactivity

. interpretation of tests

The rationale for performing analytical tests differs depending upon the question(s) to be answered and whether
one is making the initial diagnosis of substance misuse; screening urine (or another biological fluid) as a
requirement of a treatment programme; as a useful adjunct to a full drug history; to gange drug exposure over
time; or to measure compliance. Employment drug screening for instance requires a totally different set of
validation criteria to that used in routine drug screening for clinical work (See Table 1).

To accommodate the different requirements for drug testing in biological fluids different thresholds have been
set. However, since wrinalysis is the primary component of screening for substance misuse (Moran, 1995) most
procedures for validation have been designed with urine in mind. Similar principles have not been universally
applied to blood, saliva or hair.

2.2 Sensitivity

Sensitivity can be defined as the minimal concentration of drug in the original undiluted biological fluid which
is detectable with a high probability. The practical limitations on sensitivity include:

a. Setting cut-off levels to avoid a high percentage of false positives & false negative reports.
b. Setting cut-off levels within the capability of the analytical squipment.
c. Compiling with any regulatory requirement to confirm initial tests by a non-immunological assay

e.g. GC-MS.
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When an analytical method is to be used for the detection of drugs in biological fluids a ‘cut-off level based
on the sensitivity of the assay is established. An assay measurement less than the *cut-off” concentration of
drug added to normal, drug-free urine is considered a “negative’ test and a measurement greater than that of the
‘emt-off” is ‘positive’,

In the clinical framework of substance misuse the information required usually concems whether or not an illicit
compound has been consuned within the last 24 to 72 hours. Cut-off values are therefore higher than those
used in employment screening. There should be however, the same standards of specificity for all analytical
raethods but, this unfortunately is not always the case. The consequences of error are monitored by performance
m an external quality assessment scheme (EQAS). A national EQAS (NEQAS) for clinical testing for drugs
of abuse in urine was established in the United Kingdom in 1987.

A scientific validation of the commonly used ‘cut-off’ values recommended by official bodies like NIDA and
NEQAS (Table 1) is unfortunately not described in the accessible scientific literature (Hansley, 1994).

23 Specificity

Specificity can be defined as its ability to distinguish between compounds of interest and interference either
from another drug metabolite or an exogenous constituent. The specificity of an assay is a measure of the extent
of cross-reactivity with the compound of interest. If the analytical method is subject to interference from
artifacts or compounds of similar structure to the drug of interest, then sensitivity is said to be low and can lead
to false positive results.

The interpretation of drug testing results is a challenging and often critical problem, particularly when the
resultant interpretation can result in establishing legitimate use versus illegal use and all of its attendant
complications (Cody, 1993). In qualitative screening tests each sample is reported either positive or negative
for a particular drug or drug group (depending whether it is an initial or confirmatory test). There are four
possible interpretations of the tests results, as follows:

The two true test results accurately reflect the clinical situation. However, a frue positive on a screening test
will not itself indicate the dose or time of drug administration nor will it distinguish chronic from single dosing.
A true negative indicates that no drug was taken within the time desired for its use to be detected. A false
positive test results from the analysis of a biological sample from a person who has not taken the drug in
question; it is an incorrect identification of the presence of the determined compound. False positives can arise
due to :

. Occurrence of drugs in foodstuifs e.g. caffeine from coca cola or morphine from poppy seeds.

. Pharmacological medication - a substance taken legitimately that cross-reacts with the drug of interest
i.e. fenfluramine with immunoassays for amphetamine.

. Procedural errors - incorrect sample identification, clerical error etc.

Chemically a false negative may be defined as a negative finding in a sample known to contain the drug of
interest. Salicylate ingestion can cause false-negative results for drug screens using EMIT, Because of the
implications of a positive finding especially in urine screening for diagnosis of drug abuse or for monitoring
compliance with drug treatment following the initial screening test a second confirmation test is advocated -
which should be qualitatively different from the first.
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2.4 Sample Preparation

Sample preparation for all biological fluids requires the extraction of the drug of interest from its biological
matrix. The ease with which this is achieved depends upon the composition of the matrix and the physio-
chemical properties of the drug. Urine by its nature Jends itself easily to drug extraction, while serum, plasma
and saliva present less problems than either blood or hair. Highly polar (water soluble) compounds,
(e.g. benzoylecgonine) generally present greater difficulties than non polar (liphophilic) ones (e.g. morphine),
although each drug or metabolite will have its own particular characteristics.

Extraction may be achieved using organic solvents (Liquid-Liquid) or solid phase cartridges (Goldberger, 1994).
The former require fume cabinets and manipulations are subject to specific laboratory safety procedures. Solid
phase extraction is solvent-free and relatively easy to handle but expensive, labour intensive and often less
sensitive than with liquid-liquid procedures (Degel, 1996).
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*23 ng/ml if immunoassay specific for free morphine e.g. CAC (coat-a-count)

2.5 ‘Techmical applications
2.5.1 Immunoassays

For high volume drugs of abuse screening the immunoassays are most frequently used, and the ‘cut-off” level
of these is usually 300 mg/ml. Most immunoassays today are based upon competitive displacement of labelled
drug from antibody (specific to the drug) binding sites by unlabelled drug in the biological sample. The
labelled drug either remaining bound or, displaced and free, is measured as an indication of the presence of
unlabelled drug in the sample. The immunoassay fs usually the method of choice for the initial drug screen, the
analyst has a range of commercial kits from which to choose varying in cost, ease of performance and
selectivity,

There are five immunoassay techniques currently in common use in kit form for the determination of drugs of
abuse.
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(a) Radio-immunoassay (RIA) which involves incubation of radioisotopically labelled drug and antidrug
antibodies with the biological sample (Roche Diagnostics, DPL Coat-a-Count) works well with urine,
serum of plasma. Radio-immunoassay is the method of choice for lysergide, cannabinoids and opiates
where blood concentrations and samples volumes are low (Moffat 1984).

(6) Homogenous Enzyme Imrmunoassay (EMIT) which has been developed and marketed by Syva
company. With EMIT the drug of interest is labelled with an enzyme, lysozyme (drug-enzyme
complex). Competitive displacement of the drug-enzyme complex by a drug in a biclogical sample
results in enzyme activity which can be measured to establish the amount of the drug of interest in the
biological sample. Homogeneous immunoassays are ideal for routine drug screening because speed
and simplicity allow the analysis to be performed quickly and results to be turned around within 24h.

(¢) Hemagglutination-inhibition (HI) immunoassay (¢.g. Boehringer), which is based upon the inhibition
of agglutination by the presence of the drug of interest in a biological sample which competitively
displaces drug labelled with tanned sheep red blood cells from the antidrug antibody. However,
problems with manufacturing and the unreliable nature of the procedure mean that is not recommended
to clinical laboratories who wish to screen for opiates.

(d) Fluoroimmumeoassay (FIA) which offers enhanced semsitivity in comparison to the enzyme
immunoassays (Wilson, 1994) tend to use an enzyme to release the fluorophore from the labelled drug
molecule whereas, fluorescence polarisation immunoassay (FPIA)-Abbott TDX, exploits the difference
in rotation. of the bound and free fluorophore-labelled drug. FPIA is widely used in hospitals for TDM
and routine drug screening for one or more analyses.

(e TRIAGE (BIOSITE-Merck) is a relatively new immunoassay containing monoclonal antibodies
directed against glucuronic acid conjugates of drugs. It is reported to be superior to other
immunoassays for benzodiazepines and is much more sensitive than homogeneous type immunoassays
with cut-off levels down to 25 mg/ml.

The specificity of the immunoassay depends primarily on the specificity of the antibody - and this is often their
downfall since it is difficult to produce an antibody specifically for one drug when it belongs to a family of
drugs that all have similar chemical structures. As a consequence cross rcactmty characteristics are described
for all the commonly used screening tests.

In pre-employment and routine clinical drug sereening immunoassays are used as negative exclusion tests. No

further analysis is performed on negative samples and all positive findings are confirmed by methods of greater
specificity.

2.5.2  Chromatographic techniques:
2.5.2.1 Thin Layer Chromatography (TLC)

This clinical test has been the mainstay of hospital drug abuse screening services for many vears. Iis popularity
les in its ability to detect most opiate/opioid drugs, barbiturates, amphetamines, cocaine and cannabis with
telatively cheap equipment. TLC is the most cost effective method available today although it can not achieve
the sensitivity of the immunoassay or other chromatographic technicques.

All TLC work on the same principle of detection by chromatographic spray reagents and/or physical methods
such as exposure to heat or ultraviolet light. There are a great many variations among the screening methods
reported mn the literature with regard to these basic elements and as such it is difficult to determine single values
of TLC methods to detect different drugs or group of drugs. Semi-automated procedures are available. One
of the most popular is TOXILAB an American system which identifies more than 300 different drugs.

spectficity is achieved by a combination of different procedures for sample development on the chromatogram.
False positives can be a problem with TLC procedures especially since the fina} determination of a positive
result is a subjective judgment based on a visual detection of 2 spot on a TLC plate when compared to a standard
spot on the plate or from reference data.







