
The Validity of the Alcohol, Smoking and Substance Involvement 

Screening Test in Patients with Psychotic Disorders 

By  

Dr Rosalind Adlard 

Submitted to the University of Cape Town  

In partial fulfilment of the requirements for the degree MMed Psychiatry 

Faculty of Health Sciences  

University of Cape Town 

Supervisors: A/Prof Henk Temmingh and Dr Tessa Roos 

University of Cape Town 

Date of submission: 07/09/2021 

Un
ive

rsi
ty 
of 
Ca
pe
 T
ow

n



 

 

 

 

 

 

 

 

 

The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 
 

Un
ive

rsi
ty 
of 
Ca
pe
 T
ow

n



 

 

The copyright of this thesis vests in the author. No quotation from it or information derived 

from it is to be published without full acknowledgement of the source. The thesis is to be 

used for private study or non-commercial research purposes only. Published by the 

University of Cape Town (UCT) in terms of the non-exclusive license granted to UCT by the 

author. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



i 

 

Table of Contents         Page  

  

Declaration         iii 

Abstract         iv 

Acknowledgements        v 

List of tables         vi 

List of figures         vi 

Abbreviations         vi 

Chapter 1           

Introduction        1  

Literature Review       3  

Rationale for the current study     6 

Aim of the study       7   

Objectives and hypotheses      7 

References        7 

Chapter 2  

 Cover page         1 

 Abstract        2 

 Introduction        2 

 Research methods and design      3 

Study design       3 

Study setting and sample      3 

Measures and data collection     4 

Data analysis       5   

Ethical considerations      5 

Results         6 

Sample characteristics      6 

Internal consistency of the ASSIST    7 

Discriminant validity of the ASSIST    7 

ROC analysis       8 

Logistic regression analysis     9 

Discussion          10 

 Strengths and limitations      11 

Conclusion         12 



ii 

 

Acknowledgements        12 

Competing interests        12 

Author contributions        12 

Funding         12 

Data availability        12 

Disclaimer          13 

References         13 

Appendices         15 

 South African Journal of Psychiatry Author Guidelines   15 

ASSIST version 3.0       27 

Ethics approval       39   

 Ethics approval (parent study)     41 

       

    

  

      

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 



iii 

Declaration 

I, Rosalind Jane Adlard, hereby declare that the work on which this dissertation/thesis is 

based is my original work (except where acknowledgements indicate otherwise) and that 

neither the whole work nor any part of it has been, is being, or is to be submitted for 

another degree in this or any other university. 

I empower the university to reproduce for the purpose of research either the whole or any 

portion of the contents in any manner whatsoever. 

Signature: 

Date:   07/09/2021 



iv 

 

 

Abstract 

Background Given the high prevalence of substance use disorders among patients with 

persistent mental illnesses, with resultant negative health consequences, a brief and easily 

administered screening test is needed in this population to identify those at risk in order to 

intervene appropriately. The Alcohol, Smoking and Substance Involvement Screening Test 

(ASSIST) was developed by the World Health Organisation as a screening instrument. It has 

been validated in a variety of settings, including in primary care and treatment settings and in 

first episode psychosis. 

Aim To determine the validity and reliability of the ASSIST in detecting substance use 

disorders in patients with multi-episode psychotic disorders. 

Setting Western Cape, South Africa. 

Methods The Structured Clinical Interview for DSM-IV Axis I Disorders was used as the 

gold standard for detecting DSM-IV substance abuse and dependence. Cronbach’s alpha was 

used to determine the internal consistency of the ASSIST, and receiver operating 

characteristic analysis was used to evaluate its screening properties. Optimal cut off scores 

were calculated to maximize sensitivity and specificity. 

Results A total substance involvement lifetime score of 13 was found to have both sensitivity 

and specificity of just over 74%. A specific substance involvement score of 4 for alcohol and 

3 for cannabis, methamphetamine and ‘other drugs’ was found to have optimal balance 

between sensitivity and specificity. 

Conclusion The ASSIST is a psychometrically valid screening test for substance use 

disorders in general, as well as for alcohol, cannabis and methamphetamine use disorders, in 

patients with multi-episode psychotic disorders. 
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Chapter 1: Introduction and Literature review 

 

Introduction 

The use of psychoactive substances is increasing worldwide. The majority of this constitutes 

the use of legal substances (alcohol and tobacco) while illicit drug use has an annual 

prevalence of about 3 – 4% of the world’s population.1 The harmful or hazardous use of 

alcohol or other drugs contributes to the global burden of disease,2 increases the risk of non-

communicable disease3,4 as well as communicable disease,5 and increases the risk of injury.6 

The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) 

classifies substance use disorders into substance abuse and substance dependence disorders.7 

South Africa has a lifetime prevalence of substance use disorders of 13.4%. The lifetime 

prevalence of any DSM-IV mental disorder is 30.3%, and substance use disorders make up 

the second most prevalent class of lifetime disorders at 13.3%. Of the individual lifetime 

disorders, alcohol use disorder is the most common at 11.4%. Of all the provinces, the 

Western Cape has the highest lifetime prevalence for both substance use disorders and any 

mental disorder.8 

 

Substance use disorders (SUD) are highly prevalent among patients with psychiatric illness 

compared to the general population.9 Moreover, substance abuse is known to precipitate and/ 

or contribute to psychotic symptoms. In schizophrenia, substance use is associated with more 

positive psychotic symptoms10 and heavy cannabis use in particular is known to be associated 

with relapse.11 However, substance use disorders are often underdiagnosed amongst patients 

with psychiatric illnesses, which in turn can contribute to poor outcomes due to the substance 

use disorder not being treated adequately.12 Compared with patients with only a psychiatric or 

substance use disorder, patients with both disorders have more severe illness and a worse 

longitudinal course of illness, with increased risk of relapse; more psychological distress; 

poorer compliance with medication; higher rates of utilization of health services; impaired 

psychosocial function; and increased rates of institutionalization, violence, suicide, problems 

with the legal system, and other health problems. 12,13,14 In addition, where substance use 

disorder and psychotic disorders are co-morbid, failure to treat either one of them adequately 

results in worse outcomes for the other disorder, with regards to both illness severity and 

longitudinal course.14 
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The World Health Organisation (WHO) has identified drug, alcohol and tobacco use as being 

among the top twenty risk factors for poor health,15 and recommends screening and early 

intervention for drug and alcohol use as a public health measure.1 Screening is generally 

preferred to a diagnostic test such as the Structured Clinical Interview for DSM-IV Axis I 

disorders (SCID-I), which although considered valid and reliable in the identification of 

substance use disorders, is impractical in the clinical context as it requires training to 

administer and is time consuming.16 Screening is important not only because of the negative 

impact of alcohol and other drug use, but also due to difficulties in easily identifying those 

using alcohol and drugs at problematic levels.16 It is valuable as it can help to detect risk and 

can help to inform the most appropriate intervention, thus helping to prevent later 

morbidity.17 Screening tests traditionally take one of two approaches: biological tests or self-

screening reports. Biological tests, while often quick and accurate, can be invasive, require 

good hygiene standards and specialised equipment.18 Self-report tests can be either direct or 

indirect. Most have been validated in the United States only and their usefulness in other 

cultures and settings is unclear.19 Due to the strain on health services, especially at primary 

care level, a screening test which is brief and can be administered in minutes is warranted.20 

Many screening tests used in research settings are too long and cumbersome to be practical 

e.g. the Addiction Severity Index (ASI). Briefer screening tests are available, which are 

validated in patients with psychosis, e.g. the Alcohol Use Disorders Identification Test 

(AUDIT), the Severity of Dependence Scale (SDS), and the Drug Abuse Screening Test 

(DAST). However, these are designed to screen for a specific or generic substance of use, 

rather than screening for a variety of substance use.21 Other brief screening tests e.g. the 

CAGE, tend to identify those with severe problems rather than those with more moderate but 

still problematic levels of drug use. Tests that can distinguish between high, moderate and 

low levels of use and associated risk are thus more useful.  

Box 1: Overview of ASSIST questions 

Q1 In your life, which of the following substances have you ever used (non-medical use only)? (alcohol, tobacco, cannabis, cocaine, 

amphetamines, inhalants, sedatives, hallucinogens, opioids and ‘other’ drugs)  

Q2 In the past three months, how often have you used the substances you mentioned (first drug, second drug, etc)? 

Q3 During the past three months, how often have you had a strong desire or urge to use (first drug, second drug, etc)? 

Q4 During the past three months, how often has your use of (first drug, second drug, etc) led to health, social, legal or financial 

problems? 

Q5 During the past three months, how often have you failed to do what was normally expected of you because of your use of (first 

drug, second drug, etc)? 

Q6 Has a friend or relative or anyone else ever expressed concern about your use of (first drug, second drug, etc)? 

Q7 Have you ever tried to cut down on using (first drug, second drug, etc) but failed? 

Q8 Have you ever used any drug by injection (non-medical use only)? 
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The Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) is a self-report 

screening tool which has been developed by the WHO to screen for psychoactive substance 

use and related problems in primary care patients.1 It consists of eight items which measure 

recent (past three months) and lifetime use of ten substances. These include alcohol, tobacco, 

cannabis, cocaine, amphetamines, inhalants, sedatives, hallucinogens, opioids and ‘other’ 

drugs. See Box 1 above for a summary of the specific questions. At the end of the screening, 

a Total Substance Involvement score (TSI), relating to all substance use, and a Specific 

Substance Involvement score (SSI), relating to each substance used, is calculated. Depending 

on the score, either no intervention, a brief intervention, or more intensive treatment are 

indicated.  

 

Literature review 

The objective of the literature review was to determine what previous validation studies of 

the ASSIST had been done, and in which contexts and patient populations.  

A literature search of Pubmed and Google Scholar was performed, using the search terms: 

‘ASSIST/ Alcohol, Smoking and Substance Involvement Screening Test’ and ‘Validation/ 

Validity’.  

Inclusion criteria were any validation study of the ASSIST. Validation studies of modified 

versions of the ASSIST, or of other screening tests, were excluded, as was non-English 

language literature. In total, five validation studies were identified. The main features and 

outcomes of these studies are summarized in Table 1.  

 

The multi-site international study by Humeniuk et al validated the ASSIST in a variety of 

settings and countries including Australia, India, Brazil, Thailand, United Kingdom (UK), 

United States of America (USA), and Zimbabwe.22 One thousand and forty-seven patients 

from public health care settings, as well as from specialised drug treatment units, were 

included. This study demonstrated concurrent validity of the ASSIST by demonstrating 

significant correlations between the ASSIST scores and scores on the ASI Lite, AUDIT, and 

the Revised Fagerstrom Tolerance Questionnaire (RTQ) as well as the Mini International 

Neuropsychiatric Interview (MINI) Plus. Significant correlation between ASSIST scores and 

measures of risk factors for the development of problematic substance use demonstrated 

construct validity; and discriminant validity was also established by the ability of the ASSIST 

to distinguish between substance use, abuse and dependence.22 
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Table 1: Summary of literature on the validity of the ASSIST 

Author and year Population  Gold standard Outcome 

Humeniuk et al, 

2007 

Drug treatment in primary care 

settings, in Australia/ Brazil/ 
India/ Thailand/ UK/ USA/ 

Zimbabwe 

ASI-Lite; SDS; MINI1-

Plus; RISC2; DAST; 
AUDIT; RTQ3; MAP4; 

hair samples 

Demonstrated concurrent validity (significant correlation 

between ASSIST and ASI-Lite, SDS, AUDIT and RTQ); 
construct validity (significant correlations for ASSIST 

and risk factor measures) and discriminative validity 

(ASSIST was able to differentiate between use, abuse and 
dependence). 

 

Cutoff ASSIST scores: 
TSI: 

Use/ abuse: 14.5 

Abuse/ dependence: 28.5 
SSI – alcohol: 

Use/ abuse: 5.5 

Abuse/ dependence: 10.5 
SSI – cannabis: 

Use/abuse: 1.5 

Abuse/ dependence: 10.5 
SSI – cocaine: 

Use/abuse: 0.5 

Abuse/ dependence: 8.5 
SSI – amphetamines: 

Use/abuse: 0.5 
Abuse/ dependence: 11.5 

SSI – sedatives: 

Use/abuse: 0.5 
Abuse/ dependence: 10.5 

SSI – opioids: 

Use/abuse: 0.5 
Abuse/ dependence: 14.5 

Johnson et al, 2015 Patients presenting to urgent 
care centers in urban Georgia, 

USA 

SASQ5; DIS6; TLFB7 Unhealthy alcohol use:  
Cutoff of 5+ 

By gender: Males 6+/ Women 5+ 

AUD:  
All: 9+  

Males: 10+, females 9+ 

Hides et al, 2009 214 inpatients and outpatients 
with first episode psychosis- 

Melbourne, Australia 

SCID-I The TSI score and the SSI scores for cannabis, alcohol 
and methamphetamine had high levels of internal 

consistency and acceptable concurrent and discriminative 

validity. 
 

TSI cutoff: 16 

SSI for cannabis: 2 
SSI for alcohol: 4  

SSI for amphetamine: 1 

Van Der 

Westhuizen et al, 
2016 

Emergency center patients 

(n=200) in Cape Town 

MINI1 version 6.0 Good internal consistency for TSI and alcohol, cannabis, 

methamphetamine and methaqualone. 
 

Cutoffs:  

TSI: 
Use/ abuse: 22 

Abuse/ dependence: 42 

SSI – alcohol: 
Use/ abuse: 6.5 

Abuse/ dependence: 14.5 

SSI - Illicit drugs: 
Use/abuse: 1 

Abuse/ dependence: 18 

 
Good sensitivity and specificity for discrimination 

especially for distinguishing between use and abuse 
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Author and year Population  Gold standard Outcome 

Newcombe et al, 

2005 

Drug treatment and primary 

care settings in Australia 

ASI-Lite; SDS; MINI1-

Plus; RISC2; DAST; 
AUDIT; RTQ3; MAP4; 

hair samples 

Demonstrated concurrent validity; construct validity; 

discriminative validity and predictive validity. 
 

Significantly higher ASSIST scores in participants with 

antisocial personality disorder or attention deficit/ 
hyperactivity disorder. 

 

Cutoff ASSIST scores: 
TSI: 

Use/ abuse: 15.0 

Abuse/ dependence: 39.5 
SSI – alcohol: 

Use/ abuse: 4.5 
Abuse/ dependence: 10.5 

SSI – cannabis: 

Use/abuse: 2.5 
Abuse/ dependence: 9.5 

SSI – amphetamines: 

Use/abuse: 0.5 
Abuse/ dependence: 11.5 

SSI – sedatives: 

Use/abuse: 0.5 
Abuse/ dependence: 9.0 

SSI – opioids: 

Use/abuse: 0.5 
Abuse/ dependence: 14.5 

 

1MINI: Mini International Neuropsychiatric Interview 
2RISC: Rating of Injection Site Condition 
3RTQ: Revised Fagerstrom Tolerance Questionnaire 
4MAP: Maudsley Addiction Profile 
5SASQ: Single Alcohol Screening Question 
6DIS: Diagnostic Interview Schedule 
7TLFB: 90 day time line follow back 

 

The ASSIST has been validated in the urgent care context in the USA23 and in South 

Africa.16 The USA study was done in urban areas in Georgia, and participants were patients 

presenting to an urgent care center. This study focused on the alcohol SSI score. It used the 

90-day time line follow back (TLFB) and Diagnostic Interview Schedule (DIS) as gold 

standard measures.  Four hundred and forty-two participants took part in the study. The 

optimal ASSIST score for detecting problematic alcohol use was 6 for men, and 5 for women 

(sensitivity 68% for men, 62% for women, and specificity 66% for men, 70% for women), 

while the cutoff score for alcohol use disorder was 10 for men and 9 for women (sensitivity 

and specificity 85%). For all subjects, the optimal cutoff for identifying an alcohol use 

disorder was 9 (67% sensitivity, 83% specificity). However, for at risk drinking, the low 

sensitivity suggests that the AUDIT is a better tool for detecting at risk drinking in this 

setting.23 

 

The South African urgent care study by van der Westhuizen et al. was done in two urban, low 

socio-economic areas in Cape Town, and recruited patients presenting to the emergency 
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department for assault or unintentional injury. The gold standard used to diagnose a substance 

use disorder was the MINI version 6.0. This study demonstrated good internal consistency for 

the TSI score. This study demonstrated good discriminative validity of the ASSIST in 

discriminating between users and those with an alcohol or other drug use disorder, for 

alcohol, cannabis and methamphetamine.16 

 

One validity study of the ASSIST in psychotic disorders has previously been done by Hides 

et al. in patients with first episode psychosis in Australia. This study looked at two hundred 

and fourteen patients with a diagnosis of first episode psychosis (including schizophrenia, 

schizophreniform disorder, schizoaffective disorder, delusional disorder, major depressive 

disorder with psychotic features, bipolar I disorder with psychotic features, and psychosis not 

otherwise specified). The SCID-I was used as the gold standard for diagnosis of a substance 

use disorder. In this study, 47.7% of participants had a substance use disorder (with the main 

drug of abuse being cannabis, alcohol and amphetamines). With the exception of 

hallucinogens and sedatives, the ASSIST SSI scores had acceptable levels of reliability for all 

substances. The TSI was found to have a Cronbach’s alpha coefficient of 0.9, and 

significantly correlated with the AUDIT and the SDS total score. Higher TSI scores 

correlated with both a higher likelihood of a substance diagnosis, as well as a greater number 

of diagnoses. The TSI had good levels of both internal consistency and concurrent validity in 

patients with first episode psychosis, with a cutoff score of 16 identifying 81% of true 

positives and 64% of true negatives. A TSI cutoff score of 16 or more significantly predicted 

a current substance diagnosis. SSI cutoff scores were calculated by ROC analysis as 2 for 

cannabis, 4 for alcohol and one for amphetamines, indicating that the ASSIST has 

discriminative ability.21 

 

Rationale for the current study 

The aim of this study is to validate the ASSIST in the South African context in patients with 

chronic psychotic disorders (schizophrenia, bipolar I disorder and methamphetamine induced 

psychotic disorder). A control group without a diagnosis of psychotic disorder, but including 

substance users, was included.  Controls were included as patients with chronic disorders 

may be different from non-mentally ill controls in various ways, including cognitive changes 

or poor insight,24 and different severity levels of substance use.25 This would allow for the 

testing of the ASSIST across a range of substance use disorder severity. This is the first study 
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to validate the ASSIST in multi-episode psychosis and so will differ from the study done by 

Hides et al in 2009, which was limited to patients with first episode psychosis.  

 

Aim of the study 

The aim of this study is to validate the ASSIST in the South African context, in both controls 

and in patients with multi episode psychotic disorders (schizophrenia, bipolar I disorder and 

methamphetamine induced psychotic disorder). 

 

Objectives and hypotheses 

The objectives of the study were: 

• To extract the relevant data from the existing dataset, including participant demographic 

information and psychiatric diagnosis; ASSIST scores; and presence or absence of a 

substance use disorder. 

• To determine the internal consistency, discriminant validity and construct validity of the 

ASSIST. 

• To determine optimal cut off scores to maximise sensitivity and specificity. 

 

Our hypothesis was that the ASSIST would be a valid screening test for drug use in patients 

with chronic psychotic disorders, with good levels of discriminant validity.  
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Abstract 

Background Given the high prevalence of substance use disorders among patients with 

persistent mental illnesses, with resultant negative health consequences, a brief and easily 

administered screening test is needed in this population to identify those at risk in order to 

intervene appropriately. The Alcohol, Smoking and Substance Involvement Screening Test 

(ASSIST) was developed by the World Health Organisation as a screening instrument. It has 

been validated in a variety of settings, including in primary care and treatment settings and in 

first episode psychosis. 

Aim To determine the validity and reliability of the ASSIST in detecting substance use 

disorders in patients with multi-episode psychotic disorders. 

Setting Western Cape, South Africa. 

Methods The Structured Clinical Interview for DSM-IV Axis I Disorders was used as the 

gold standard for detecting DSM-IV substance abuse and dependence. Cronbach’s alpha was 

used to determine the internal consistency of the ASSIST, and receiver operating 

characteristic analysis was used to evaluate its screening properties. Optimal cut off scores 

were calculated to maximize sensitivity and specificity. 

Results A total substance involvement lifetime score of 13 was found to have both sensitivity 

and specificity of just over 74%. A specific substance involvement score of 4 for alcohol and 

3 for cannabis, methamphetamine and ‘other drugs’ was found to have optimal balance 

between sensitivity and specificity. 

Conclusion The ASSIST is a psychometrically sound screening test for substance use 

disorders in general, as well as for alcohol, cannabis and methamphetamine use disorders, in 

patients with multi-episode psychotic disorders.     

 

Introduction 

South Africa has a lifetime prevalence of 13.4% of substance use in the general population, 

while the prevalence of mental illness as defined by a Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR) diagnosis is 30.3%.1 

Substance use disorders (SUD), which the DSM-IV-TR classifies into substance abuse 

disorders and substance dependence disorders,2 occur at a higher rate (odds ratio 2.7) in those 

with a diagnosed mental illness compared to those without.3 Substance use disorders are often 

under-detected in those with mental illness,4 which is problematic as the co-occurrence of 

these disorders worsens the prognosis of each disorder.5 The comorbidity of substance use 

disorders with mental illness is associated with more severe illness and a worse illness 
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course.5 This in turn is associated with increased risk of relapse; more psychological distress; 

poorer compliance with medication; higher rates of utilisation of health services; impaired 

psychosocial function; and increased rates of institutionalisation, violence, suicide, legal/ 

forensic problems, as well as other health problems.4,6 Screening for substance use is thus 

recommended in order to detect these disorders and  enable appropriate and timeous 

interventions to take place.7 Screening tests are thus important in the context of mental 

illnesses specifically. However, many tests are too cumbersome to be appropriate for an 

overburdened health services, and few have been validated in developing countries.8  

The Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) is a substance 

use screening tool developed by the World Health Organisation (WHO).9 To date, the 

ASSIST has been validated in the primary care context,10 in emergency settings,11 and in 

patients with first episode psychosis.12 However, it has not yet been validated in the context 

of multi-episode, established psychotic disorders. 

Given the high rate of substance use disorders in patients with persistent psychotic disorders, 

there is a need for a brief screening test such as the ASSIST to be validated in this population, 

thus enabling health care workers to identify SUD and to intervene appropriately where 

needed. The study aim is thus to determine the validity of the ASSIST in patients with 

psychotic disorders, as well as in non-psychotic controls. 

 

Research methods and design 

Study design 

This study is a secondary data analysis of an existing database. The original database has 

been derived from a completed case-control study, investigating differences in 

electroencephalogram (EEG) delta/ alpha frequency activity in adults between the ages of 19 

and 40 years with a diagnosis of  psychotic disorder. The study also included controls without 

a psychotic illness.13 

 

Study setting and sample  

In the original study, participants were recruited using word of mouth methods, referral from 

clinicians and media advertisements. Clinically stable outpatients from the Western Cape 

province of South Africa were selected as cases. Controls were from similar socio-economic 

backgrounds as the participants. Cases were required to have a diagnosis of schizophrenia 

(SZP), bipolar I disorder (BMD) with psychosis, or methamphetamine induced psychotic 

disorder (MPD), diagnosed as per the Structured Clinical Interview for DSM-IV-TR Axis I 
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Disorders (SCID-I). They were required to be between 19 and 40 years of age and to be 

fluent in English. Exclusion criteria included any general medical conditions that required 

chronic treatment; history of learning disability; history of major brain injury or surgery; 

history of cardiovascular insult; individual or family history of epilepsy; and any medical 

implants or metal within their bodies. Females who were pregnant or lactating were excluded; 

and patients with a diagnosis of BMD or SZP were excluded if their disorder was deemed to 

be substance induced. However, co-morbid substance use per se was not excluded. The 

patients with MPD were required not to have evidence for another primary psychotic 

disorder. For the current analysis, patients with bipolar type II disorder who may have had 

psychotic symptoms as part of a major depressive episode, but not part of hypomania, were 

included. Controls were excluded if they had a personal history of psychosis or bipolar 

disorder. For the purposes of this study, all participants in the dataset who completed the 

ASSIST were included. 

 

Measures and data collection 

On the day of assessment all participants completed both the SCID-I and ASSIST. The 

SCID-I is a semi-structured interview, designed to detect Axis I disorders as defined in the 

DSM-IV. It is commonly used in research settings and its reliability has been demonstrated.14 

The principle psychotic disorder diagnosis as well as the DSM-IV substance use disorder 

diagnosis (either substance abuse or substance dependence) was determined by the SCID-I, 

utilizing modules A, B, C, D, and E. It uses a combination of closed and open-ended 

questions and is administered by trained interviewers. It takes an average of three hours to 

administer.  

 

The ASSIST version 3.0 is a self-report screening tool which was developed by the WHO to 

screen for psychoactive substance use and related problems in primary care patients.9 It 

consists of eight items which measure recent (i.e. past three months) and lifetime use of ten 

substances. The ASSIST can be administered in five to ten minutes, and is done in an 

empathic, non-judgmental manner, using open ended questions. The ASSIST begins with a 

broad question regarding lifetime substance use; it then goes on to cover frequency of use, 

cravings, frequency of substance related problems (health, social, legal, or financial) and 

effects on role responsibilities, in the last three months. Regarding lifetime use, it then asks 

about whether others are concerned, past attempts to cut down on substance use, and any 

intravenous drug use.9 Each question on the instrument is differentially weighted with a 
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Likert-type scale. A total substance involvement score (TSI) is obtained by summation of 

scores on Q1 through to Q8 that measures both recent and lifetime substance use across all 

substances used. It can also assess past 3-month substance use only (TSI-3-month; the sum of 

Q2 – Q5). In addition, Specific Substance Involvement (SSI) scores can be calculated 

separately for each substance by summation of score across items Q2 to Q7.  

Data analysis 

The relevant variables, notably the ASSIST scores and the DSM-IV substance use diagnoses, 

were extracted from the data and tabulated. The SCID-I was used as the gold standard to 

determine the presence or absence of a DSM-IV substance use disorder - either substance 

abuse or substance dependence. Cronbach’s alpha was used to determine the internal 

consistency, or reliability, of the ASSIST. The discriminant validity of the ASSIST was 

determined by comparing the TSI and SSI scores on the ASSIST obtained from patients with 

a SUD and to those without a SUD. Receiver Operating Characteristic (ROC) curves were 

used to evaluate the screening properties of the ASSIST. Optimal cut off scores were 

calculated to maximize sensitivity and specificity. The sensitivity, specificity, and positive 

and negative predictive values were calculated. We determined the normality of the data 

using histograms and the Shapiro Wilk’s test for normality. Skewed data were normalized 

using logarithmic transformations where appropriate. Normal data were analysed using 

Student’s t-test and Pearson’s correlation coefficient. For non-normal data, Wilcoxon-rank 

sum test or Spearman’s rank correlation coefficient were used. Categorical data were 

analysed using Chi-square test with Fisher’s exact test where appropriate. For comparisons 

across three groups on the ASSIST TSI and SSI scores (no SUD, abuse and dependence), 

Kruskal-Wallis analysis of variance (ANOVA), with a Bonferroni correction for post-hoc 

pairwise comparisons, was used. Following the determination of optimal cut-points on the 

TSI scores, a logistic regression model was constructed to determine the unadjusted odds of 

having a SUD after testing positive (scoring at or above the cut-score) and the adjusted odds 

after accounting for covariates (sex, education level, and diagnostic group).  Two-tailed tests 

were used throughout, with p-values <0.05 considered as statistically significant. Stata 

version 16 for Windows was used to analyse data. 

 

Ethical considerations 

Human Research Ethics Committee (HREC) approval was obtained for the original study 

(HREC 192/2010), as well as Western Cape Provincial and Hospital approval. Ethics 
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approval for the current secondary data analysis was granted by the Human Ethics Research 

Council (HREC 833/2019). As this is a secondary analysis of an existing dataset, the ethical 

considerations and risks were minimal. 

 

Results 

Sample characteristics 

Of the 124 participants, 58 (46.8%) had a SUD diagnosis on the SCID-I, and 66 (53.2%) did 

not. Alcohol and methamphetamine were the most commonly abused substances, followed by 

cannabis and ‘other drugs’ (which includes methaqualone, cocaine, hallucinogens, opioids 

and inhalants). A substance use disorder diagnosis was significantly associated with gender 

(higher in males), having less than 12 years of education, and a diagnosis of either SZP, 

BMD or MPD (Table 1, below). 

For patients with a major mood or psychotic disorder diagnosis, the duration of illness since 

reaching threshold for diagnosis was of a fairly long duration for most patients (BMD median 

= 72 months; SZP median = 72 months; MPD median = 12 months).  

 

Table 1: Sociodemographic and clinical characteristics of study participants 
  

Total 

N=124 

SUD absent 

N = 66 

SUD present 

N = 58 

Statistical test P value 

Age: mean (sd)   28.2 (5.4) 28.1 (5.2) 28.4 (5.8)  t = -0.3 (df=122) 0.781 

Gender: n (%) 
 

Male 70 (56.5%) 29 (43.9%) 41 (70.7%) chi2(1) = 9.0 0.003 

  Female 54 (43.6%) 37 (56.1%) 17 (29.3%)     

Education: n (%) 

  < 12 years 46 (37.1%) 16 (24.2%) 30 (51.7%) chi2(1) = 10.0 0.002 

  ≥ 12 years 78 (62.9%) 50 (75.8%) 28 (48.3%)     

Diagnosis: n (%) 
 

Controls 33 (26.6%) 29 (43.9%) 4 (6.9%) chi2(3) = 40.6 <0.001 

  SZP 35 (28.2%) 18 (27.3%) 17 (29.3%)     

  BMD2 31 (25.0%) 18 (27.3%) 13 (22.4%)     

  MPD 25 (20.2%) 1 (1.5%) 24 (41.4%)     

  Total 124 66 (53.2%) 58 (46.8%)     

Substance: n (%) 
 

Alcohol    90 (72.6%) 34 (27.4%)     

  Cannabis    91 (73.4%) 33 (26.6%)     

  Meth1    90 (72.6%) 34 (27.4%)     

  Other3    113 (91.1%) 11 (8.8%)     

1Meth: methamphetamine 
2BMD includes bipolar I (N=29) and bipolar II (N=2) 
3Other’ includes methaqualone (N=6), cocaine (N=4), hallucinogens (N=1), opioids (N=1), inhalants (N=0) 
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Internal consistency of the ASSIST 

Cronbach’s alpha for the TSI lifetime score (Q1 - Q8) was 0.9, while the 3-month TSI was 

0.8. We were unable to calculate Cronbach’s alpha for methaqualone, hallucinogens, opioids 

and sedatives due to low prevalence. For the lifetime SSI scores, alcohol had a Cronbach’s 

alpha of 0.7, cannabis of 0.8, and methamphetamine of 0.9. Cronbach’s alpha for the SSI 

scores for the last 3 months were 0.6 for alcohol, 0.7 for cannabis, and 0.9 for 

methamphetamine, respectively.  

 

Discriminant validity of the ASSIST 

Those with a SUD diagnosis on the SCID-I had significantly higher TSI scores compared to 

those without a SUD diagnosis (Table 2). The average lifetime TSI score in those diagnosed 

with a SUD was 31.3 with a standard deviation (SD) of 23.5, while for those without a SUD 

diagnosis it was 10.2 (SD 9.4), which was a statistically significant difference (Table 2). 

The 3-month mean TSI score in those diagnosed with a SUD was 22.7 (SD = 18.8), and for 

those without a SUD diagnosis it was 5.2 (SD = 7.4), which was also statistically significant. 

The SSI scores for alcohol, cannabis, methamphetamine and other drugs were also 

significantly higher for those participants who had a substance use disorder diagnosis.  

 

Table 2: Comparison of TSI and SSI mean scores 

 ASSIST score – Mean (SD) 

 

SUD present SUD absent Stat P value 

TSI lifetime1 31.3 (23.5) 10.2 (9.4) Z = -6.4 <0.001 

TSI 3 months2 22.7 (18.8) 5.2 (7.4) Z = -4.2 <0.001 

SSI: Alcohol  6.9 (5.3) 3.7 (6.0) Z = -4.2 <0.001 

SSI: Cannabis 6.7 (7.5) 1.4 (4.4) Z = -4.9 <0.001 

SSI: Meth 10.0 (10.4) 0.1 (0.4) Z = -9.1 <0.001 

SSI: Other3 8.8 (11.0) 0.5 (1.7) Z = -5.3 <0.001 

 

1Total TSI score (sum of Q1 - Q8) 
2TSI score for past 3 months only 
3‘Other’ includes methaqualone, cocaine, hallucinogens, opioids, inhalants 

 

The mean scores on the ASSIST TSI and SSI were then compared across the three categories 

of no-SUD, substance abuse, and substance dependence (Table 3). Bonferroni corrected post-

hoc analysis for the TSI showed good discrimination between no-SUD and substance abuse 

(p <0.001) and dependence (P <0.001), respectively. However, discrimination between 

substance abuse and dependence was not significant (P = 0.564). This was also true for 

alcohol (no-SUD vs. abuse, p = 0.003; no-SUD vs. dependence, p <0.001; abuse vs. 



8 

 

dependence, p = 0.538).  The ASSIST did not distinguish well between no-SUD and abuse 

for cannabis (p = 0.18), or between abuse and dependence (p = 0.533). However, it 

discriminated well between no-SUD and dependence (p <0.001). Regarding 

methamphetamine, the ASSIST discriminated well between no-SUD and abuse (p = 0.003), 

no-SUD and dependence (p <0.001), and between abuse and dependence (p = 0.039). For 

other drugs, the ASSIST discriminated between no-SUD and dependence (p <0.001), 

however not between no-SUD and abuse (p = 0.189), or between abuse and dependence (p = 

0.562). 

 

Table 3: Comparison of TSI and SSI mean scores across categories of no substance use disorder, substance abuse and substance 

dependence 
 

Mean score (SD)       
 

No SUD Abuse Dependence Stat (ANOVA) P value 

TSI total  10.2 (9.4)  28.8 (22.4)  34.3 (25.0)  Chi2 = 41.7 p<0.001 

df = 2 

SSI alcohol  3.7 (6.0)  5.9 (4.3)  8.7 (6.4)  Chi2 = 17.3 p<0.001 

df = 2 

SSI cannabis  1.4 (4.4)  4.0 (5.9)  7.3 (7.8)  Chi2 = 16.7 p<0.001 

df = 2 

SSI meth  0.1 (0.4)  5.9 (8.9)  11.3 (10.6)  Chi2 = 48.3 p<0.001 

df = 2 

SSI other1  0.5 (1.7)  5.0 (7.1)  9.7 (11.8)  Chi2 = 13.0 p = 0.002  

df = 2 

1‘Other’ includes methaqualone, cocaine, hallucinogens, opioids, inhalants 

 

ROC analysis 

We then determined the optimal cut-points for the TSI and SSI’s, with maximal balance 

between sensitivity and specificity (Table 4).  It was found that a cut-off score of 13 on the 

TSI correctly classified 74.1% of cases and 74.2% of non-cases of substance use disorder. 

The 3-month TSI score cut-off of 11 was found to correctly identify 88.9% of cases and 

86.1% of non-cases. For alcohol, cannabis, methamphetamine and ‘other drugs’, SSI lifetime 

cut-off scores of 4, 3, 3 and 3 respectively were found to have optimal balance between 

sensitivity and specificity. However, the cut-off scores for 3-month SSI scores for alcohol, 

cannabis, methamphetamine and ‘other drugs’ were found to be higher, at 7, 10, 13 and 10 

respectively. The area under the curve (AUC) was 0.7 or above for both the TSI (figure 1 and 

2) and SSI’s. 
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Table 4: Cutoff points for TSI and SSI scores 
 

Cut 

point 

Sensitivity Specificity LR+1 PPV2 NPV3 AUC 

TSI (lifetime+3mo) ≥13 74.1% 74.2% 2.9 71.7 76.6 0.83 

TSI (3mo) ≥11 88.9% 86.1% 6.4  88.8  86.1 0.92 

SSI - alcohol (lifetime) ≥4 70.6% 72.2% 2.5 70.6 72.2 0.74 

SSI - alcohol (past 3mo) ≥7 66.7% 85.1% 4.5 66.7 85.1 0.77 

SSI - cannabis (lifetime) ≥3 60.6% 85.7% 4.2 60.6 85.7 0.74 

SSI - cannabis (past 3mo) ≥10 100% 96.7% 30.5 100 96.7 0.98 

SSI - meth (lifetime) ≥3 79.4% 97.8% 35.7 79.4 97.8 0.89 

SSI - meth (past 3mo) ≥13 80.0% 98.3% 47.6 80.0 98.3 0.88 

SSI - other (lifetime) ≥3 72.7% 86.7% 5.5 72.7 86.7 0.83 

SSI – other4 (past 3mo) ≥10 100% 4 98.4% 61.5 100 98.4 0.99 

1LR+: positive likelihood ratio 
2PPV: positive predictive value 
3NPV: negative predictive value 
4‘Other’ includes methaqualone, cocaine, hallucinogens, opioids, inhalants 

 

 
Fig 1. ROC curve for the 3-month TSI score            Fig 2. ROC curve for the TSI lifetime score  

 

Logistic regression analysis 

Univariate logistic regression analyses were then performed. A TSI of above 13 was found to 

be a significant predictor of the likelihood of any substance use disorder, with individuals 

scoring at or above 13, having an 8.3-fold increase in the odds of having a SUD. When 

adjusted for sex, education level and diagnosis (controls as reference vs. SZP, vs. BMD, vs. 

MPD), the odds ratio was slightly lower at 6.5. This cut-off correctly classified 80.7% of 
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cases. For the 3-month TSI score cut-off of 11, the odds ratio (OR) was 49.5, with an 

adjusted odds ratio of 66.8; 95.2% were correctly classified. 

 

Table 5: Adjusted and unadjusted odds ratios for the 3 month and lifetime TSI cutoff scores 
 

OR 95% CI1 OR (adjusted)2 95% CI1 (adjusted) 2 P value 

TSI lifetime cutoff ≥13 8.3 3.7 - 18.5 6.5 2.2 - 19.1 <0.001 

TSI 3mo cutoff ≥11 49.5 5.8 - 422.8 66.8 5.6 - 794.0 <0.001 

1CI: confidence interval 
2adjusted for sex, education level, and diagnosis 

 

Discussion  

This is the first validation study to be done in individuals with multi-episode psychotic 

disorders. Over half of the cases in this study were found to meet criteria for SUD, compared 

to only 6.9% of  controls, consistent with research showing the higher rate of SUD in this 

particular group.3 This further emphasises the need for brief, easy-to-administer screening 

tests that are valid in this particular patient group. The TSI score (lifetime and 3 months) was 

found to have high levels of internal consistency (Cronbach’s alpha 0.9), as did the SSI 

lifetime score (Cronbach’s alpha 0.8). A score of over 0.75 is considered to indicate good 

reliability.15 

The ASSIST TSI and SSI scores had high levels of discriminant validity, as they showed 

significant differences across SCID-I substance use diagnoses. A TSI cutoff score of 13 had a 

positive predictive value (PPV) of 71.7, and a negative predictive value (NPV) of 76.6.  

Individuals with this score or over were 6.5 times more likely to have a substance use 

disorder, when adjusted for sex, education and diagnosis. The 3-month TSI score had an even 

higher PPV at 88.8, with an NPV of 86.1. Bonferroni post-hoc analysis showed that the 

ASSIST TSI can discriminate well between individuals who have no substance use disorder, 

and those who have either substance abuse or dependence as per the DSM-IV-TR criteria. 

Altogether, the TSI discriminated well between no substance use disorder and abuse or 

dependence. For the SSI’s, the discrimination between no substance use and either abuse or 

dependence was generally better than the discrimination between abuse and dependence. All 

the SSI scores were able to discriminate between no-SUD and dependence. However, it 

should be noted that the ASSIST was not able to discriminate well between substance abuse 

and dependence for all substances except for methamphetamine. These findings are in 

keeping with concerns about the substance abuse diagnosis in DSM-IV-TR, including the 

lack of a clear conceptual core; and a lack of empirical distinctions between substance abuse 
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and dependence.16 The more recently published and current version of the  DSM (DSM-5) no 

longer differentiates between substance abuse and dependence. Instead it classifies substance 

use disorders into mild (2 – 3 symptoms), moderate (4 – 5 symptoms), and severe (6 or more 

symptoms).17 Thus our finding of a lack of distinction between abuse and dependence is in 

keeping with the latest changes to the DSM.  

ROC analysis found a cutoff score for the lifetime TSI score to be 13. This is slightly lower 

than the score of 16 found by Hides et al,12 14.5 by Humeniuk et al,10 15 by Newcombe et al,7 

and the 22 determined by van Der Westhuizen et al.11 The AUC value was between 0.8 and 

0.9, which is considered to be an  excellent  level of diagnostic accuracy.18 A score of above 

13 would thus indicate a need for intervention or treatment for substance use disorder. 

The area under the curve was greater for the 3-month TSI score compared to the lifetime TSI 

score, reflecting greater accuracy. We believe that this may in be in part due to recall bias, 

with recall of recent events being more accurate.  

Regarding the SSI scores, we found that cutoff scores of 4 for alcohol, and 3 for cannabis, 

methamphetamine and ‘other drugs’, were indicative of a substance use disorder, thus 

indicating a need for further assessment and intervention in those scoring above these scores. 

This is generally in line with the WHO recommendations, which has a cutoff of 3 for a brief 

intervention for most drugs (except alcohol, which has a cutoff of 10). These scores are 

similar, if slightly higher, to those found by Hides (who also determined an alcohol SSI 

cutoff of 4, 2 for cannabis and 1 for amphetamine).12 In line with other research, including by 

van Der Westhuizen et al, the SSI score for alcohol is lower than that found in the WHO 

study.11 

As outlined above, substance use disorders in the context of psychotic illness pose significant 

challenges12-14. Given the constraints on health care services in South Africa19 we surmise 

that providing regular screening in the outpatient setting may be challenging. A brief, 

validated screening test which facilitates early and appropriate interventions may thus 

potentially help to improve physical and mental health outcomes, general functioning and 

psychosocial problems in this vulnerable patient population. Dual diagnosis services, which 

integrate mental health services and substance use interventions, are recognised as an 

evidence based20 intervention. However it has been shown that basic substance interventions 

are seldom offered in mental health care settings.20 This suggests that access to services 

might be problematic, especially in the South African setting where resources for mental 

health are constrained.19 The group of patients scoring highly on the ASSIST and found to 

have a substance use disorder would require comprehensive, holistic interventions including 
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motivational/ behavioural interventions, family interventions, assistance with housing, 

rehabilitation, and psychopharmacology.21 While it would likely be challenging to provide 

this in the context on constrained outpatient settings, it has been shown that outpatient 

substance interventions are useful in practice, reducing subsequent psychiatric 

hospitalisations.22 

 

Strengths and limitations 

Limitations of this study include the exclusive use of clinical interviews (the SCID-I) to 

determine the presence or absence of a substance use disorder, without any confirmatory 

biological measures of substance use. Other limitations include the sample size that was 

limited to that of the parent study, possibility leading to diminished power in some analyses. 

While we were able to perform analyses for alcohol, cannabis and methamphetamine, the 

sample size for methaqualone, hallucinogens, opioids and sedatives was too low to be able to 

analyse data for these substances independently. Given that alcohol and cannabis are among 

the most abused substances in South Africa,23 the ASSIST remains very relevant to local 

conditions despite this limitation. The 3-month ASSIST score was compared to a one-month 

(‘current’ SUD) measure on the SCID-I. Thus, the time frames were slightly different, 

possibly affecting the results relating to these measures. However, this would not apply to 

lifetime measures. 

Although all participants were ambulatory, stable outpatients, it was a heterogenous group 

with differences in illness duration and illness severity that could have affected reporting of 

substance use. Future studies may need to consider the impact of variables such as psychosis 

severity and may benefit from fuller characterization of psychotic symptom course. Of note 

as this study is a secondary analysis, the sample was chosen with different study aims in 

mind. This may affect the generalisability of these findings to the real-world clinical 

populations. The controls were also chosen primarily for the parent study. 

The strengths of the study include the fact that it is the first to examine the validity of the 

ASSIST in a population with multi-episode psychotic illness, with a diverse range of 

diagnoses, as well as the inclusion of a control group without psychotic illness. The patient 

sample included a diverse range of illness (schizophrenia, bipolar and methamphetamine 

induced psychosis). 

Further research is needed to address some of the limitations of this study, including 

validating the ASSIST in an inpatient setting and using a larger sample size especially for 



13 

 

patients using methaqualone, hallucinogens, opioids and sedatives. A primary study rather 

than a secondary one may allow the findings to be more generalisable.  

 

Conclusion 

The ASSIST is a brief, easy to use intervention which has validity in individuals with multi-

episode psychotic illnesses. It can be recommended as a tool to screen for substance use 

disorders in general, as well as specifically for alcohol, cannabis and methamphetamine use 

disorders, in this population in order to identify those requiring further intervention and/or 

treatment. 
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Appendices 

 

South African Journal of Psychiatry – Author Submission Guidelines 

 

Original Research Article 

 
An original article provides an overview of innovative research in a particular field within or 

related to the focus and scope of the journal, presented according to a clear and well-

structured format. Systematic reviews should follow the same basic structure as other original 

research articles. The aim and objectives should focus on a clinical question that will be 

addressed in the review. The methods section should describe in detail the search strategy, 

criteria used to select or reject articles, attempts made to obtain all important and relevant 

studies and deal with publication bias (including grey and unpublished literature), how the 

quality of included studies was appraised, the methodology used to extract and/or analyse 

data. Results should describe the homogeneity of the different findings, clearly present the 

overall results and any meta-analysis. 

  

Word limit 
3000-4000 words (excluding the structured abstract and 

references) 

Structured abstract 
250 words to include a Background, Aim, Setting, Methods, 

Results and Conclusion 

References 60 or less 

Tables/Figures no more than 7 Tables/Figure 

Ethical statement should be included in the manuscript 

Compulsory supplementary 

file 
ethical clearance letter/certificate 

 

 

Original Research Article full structure 

 
Title: The article’s full title should contain a maximum of 95 characters (including spaces). 

  

Abstract: The abstract, written in English, should be no longer than 250 words and must be 

written in the past tense. The abstract should give a succinct account of the objectives, 

methods, results and significance of the matter. The structured abstract for an Original 

Research article should consist of six paragraphs labelled Background, Aim, Setting, 

Methods, Results and Conclusion. 
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• Background: Summarise the social value (importance, relevance) and scientific value 

(knowledge gap) that your study addresses. 

• Aim: State the overall aim of the study. 

• Setting: State the setting for the study. 

• Methods: Clearly express the basic design of the study, and name or briefly describe 

the methods used without going into excessive detail. 

• Results: State the main findings. 

• Conclusion: State your conclusion and any key implications or recommendations. 

Do not cite references and do not use abbreviations excessively in the abstract. 

  

Introduction: The introduction must contain your argument for the social and scientific 

value of the study, as well as the aim and objectives: 

• Social value: The first part of the introduction should make a clear and logical 

argument for the importance or relevance of the study. Your argument should be 

supported by use of evidence from the literature. 

• Scientific value: The second part of the introduction should make a clear and logical 

argument for the originality of the study. This should include a summary of what is 

already known about the research question or specific topic, and should clarify the 

knowledge gap that this study will address. Your argument should be supported by 

use of evidence from the literature. 

• Conceptual framework: In some research articles it will also be important to describe 

the underlying theoretical basis for the research and how these theories are linked 

together in a conceptual framework. The theoretical evidence used to construct the 

conceptual framework should be referenced from the literature. 

• Aim and objectives: The introduction should conclude with a clear summary of the 

aim and objectives of this study. 

 

Research methods and design: This must address the following: 

• Study design: An outline of the type of study design. 

• Setting: A description of the setting for the study; for example, the type of community 

from which the participants came or the nature of the health system and services in 

which the study is conducted. 

• Study population and sampling strategy: Describe the study population and any 

inclusion or exclusion criteria. Describe the intended sample size and your sample 

size calculation or justification. Describe the sampling strategy used. Describe in 

practical terms how this was implemented. 

• Intervention (if appropriate): If there were intervention and comparison groups, 

describe the intervention in detail and what happened to the comparison groups. 

• Data collection: Define the data collection tools that were used and their validity. 

Describe in practical terms how data were collected and any key issues involved, e.g. 

language barriers. 
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• Data analysis: Describe how data were captured, checked and cleaned. Describe the 

analysis process, for example, the statistical tests used orsteps followed in qualitative 

data analysis. 

• Ethical considerations: Approval must have been obtained for all studies from the 

author's institution or other relevant ethics committee and the institution’s name and 

permit numbers should be stated here. 

 

Results: Present the results of your study in a logical sequence that addresses the aim and 

objectives of your study. Use tables and figures as required to present your findings. Use 

quotations as required to establish your interpretation of qualitative data. All units should 

conform to the SI convention and be abbreviated accordingly. Metric units and their 

international symbols are used throughout, as is the decimal point (not the decimal comma). 

  

Discussion: The discussion section should address the following four elements: 

• Key findings: Summarise the key findings without reiterating details of the results. 

• Discussion of key findings: Explain how the key findings relate to previous research 

or to existing knowledge, practice or policy. 

• Strengths and limitations: Describe the strengths and limitations of your methods and 

what the reader should take into account when interpreting your results. 

• Implications or recommendations: State the implications of your study or 

recommendations for future research (questions that remain unanswered), policy or 

practice. Make sure that the recommendations flow directly from your findings. 

 

Conclusion: Provide a brief conclusion that summarises the results and their meaning or 

significance in relation to each objective of the study. 

  

Acknowledgements: Those who contributed to the work but do not meet our authorship 

criteria should be listed in the Acknowledgments with a description of the contribution. 

Authors are responsible for ensuring that anyone named in the Acknowledgments agrees to 

be named. Refer to the acknowledgement structure guide on our Formatting 

Requirements page. 

  

Also provide the following, each under their own heading: 

• Competing interests: This section should list specific competing interests associated 

with any of the authors. If authors declare that no competing interests exist, the article 

will include a statement to this effect: The authors declare that they have no financial 

or personal relationship(s) that may have inappropriately influenced them in writing 

this article. Read our policy on competing interests. 

• Author contributions:  All authors must meet the criteria for authorship as outlined in 

the authorship policy and author contribution statement policies. 

• Funding: Provide information on funding if relevant 

• Data availability: All research articles are encouraged to have a data availability 

statement. 

https://www.bipm.org/en/publications/si-brochure/
https://aosis.co.za/policies#competing_interests
https://aosis.co.za/policies#authorship
https://aosis.co.za/policies#author_contributions_affiliations
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• Disclaimer: A statement that the views expressed in the submitted article are his or 

her own and not an official position of the institution or funder. 

 

References: Authors should provide direct references to original research sources whenever 

possible. References should not be used by authors, editors, or peer reviewers to promote 

self-interests. Refer to the journal referencing style downloadable on our Formatting 

Requirements page. 

 

Style and format 

 
File format 

• Manuscript files can be in the following formats: DOC, DOCX, or RTF. Microsoft 

Word documents should not be locked or protected. 

• LaTeX documents (.tex) should be converted into Microsoft Word (.doc) before 

submission online. 

• Rich Text Format (RTF): Users of other word processing packages should save or 

convert their files to RTF before uploading. Many free tools are available that will 

make this process easier. 

 

Length 

Manuscripts should adhere to the author guidelines of the journal. There are restrictions on 

word count, number of figures, or amount of supporting information. 

  

Font 

Use a standard font size and any standard font family. 

  

Special characters 

Do not use the font named ‘Symbol’. To add symbols to the manuscript, use the Insert → 

Symbol function in your word processor or paste in the appropriate Unicode character. Refer 

to our AOSIS house style guide on mathematical and Unicode font guidelines. 

  

Headings 

Ensure that formatting for headings is consistent in the manuscript. Limit manuscript sections 

and sub-sections to four heading levels. To avoid confusion during the review and production 

process, ensure that the different heading levels used in your work are visually distinct from 

one another. The simplest way to achieve this is to use different font sizes and/or a 

combination of bold/italics for different heading levels. 

  

Keywords 

Identify eight keywords that represent the content of your manuscript and are specific to your 

field or sub-field. Test your keywords: when you enter your keywords into the various 

journal and academic databases like Google Scholar, do the results include papers similar to 

your topic? If not, revise the terms until they do. 

  

Layout and spacing 

Manuscript text should have a 1.5 line spacing. 
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Page and line numbers 

Include page numbers and line numbers in the manuscript file. Use continuous line numbers 

(do not restart the numbering on each page). 

  

Footnotes 

Footnotes are not ideal. If your manuscript contains footnotes, move the information into the 

main text or the reference list, depending on the content. 

  

Language 

Manuscripts must be written in British English, according to the Oxford English Dictionary 

(avoid Americanisms [e.g. use ‘s’ and not ‘z’ spellings], and set your version of Microsoft 

Word default language to UK English). Refer to the AOSIS house style guide for more 

information. 

  

Abbreviations 

Define abbreviations upon first appearance in the text. Do not use non-standard abbreviations 

unless they appear at least three times in the text. Keep abbreviations to a minimum. 

  

Illustrations 

Illustrations fall into two categories: 

• Figures: Photographs, drawings, diagrams, graphs, flowcharts, maps, etc. 

• Tables and/or Boxes: Text and/or numbers arranged in orderly columns and rows. 

 

Every time a Figure, Table and/or Box is presented in your manuscript, it should be referred 

to three times: 

• In a legend, which includes a number, a title, and its source. The legend is placed 

below a Figure and above a Table and/or Box. The source section should consist of 

the in-text citation, creator or owner and its year of creation, and any other attribution 

required as stipulated by the permission received (person and place) to reproduce. 

• In the body of your written manuscript. You should include an in-text citation and a 

sentence or two about the image explaining what it illustrates and why it is there. 

• As a reference entry within your reference list. 

  

AOSIS house style 

The manuscript must adhere to the AOSIS house style guide. 

  

References 

 
Referencing style guide 

The manuscript must adhere to the Vancouver referencing style. 

  

Permission to use copyright material 

 
The following information will assist you in understanding your responsibilities and in 

requesting permission to reproduce copyrighted material in your work. All permissions 

granted must be submitted to the journal together with your manuscript, and you must ensure 

that a clearly written source accompanies the work. 

https://aosis.co.za/documents/20151118.AOSIS_Publishing_house_style_for_journal_and_book_authors.pdf
https://aosis.co.za/documents/Vancouver_Reference_style_guide.pdf
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Your responsibilities 

As the author, you are responsible for obtaining permission and paying any fees to use the 

third-party copyrighted material that your manuscript contains. 

  

Material that will need clearance 

Content not in the public domain or freely available to use under a license such as a creative 

commons license will require clearance. It includes the use of photographs, figures, maps, 

tables, cartoons, advertisements, epigraphs and quotations that are over the limits referred to 

under ‘Modification/adaptation of figures and tables’. 

  

Web material 

Image or text material on the Web may not be the intellectual property of the site hosting it. 

You must always identify the original copyright source and obtain explicit permission. Take 

particular care with photographs obtained from websites, blogs, Google image searches, 

YouTube, Wikimedia, etc. 

  

Material previously published by you or your colleague 

Check the contract with the other publisher to see whether, and under what conditions, the 

material can be reused in this AOSIS publication. If in any doubt, permission must be 

obtained. 

  

Images of, or information about, identifiable individuals 

It is your responsibility to obtain consent from patients and other individuals for the use of 

information, images, audio files, and video clips from which they may be identified. Bear in 

mind the following points: 

• Masking a person’s eyes is not an adequate or acceptable means of rendering an 

image anonymous. 

• People may still be recognizable to individuals or their families, even if 

head/shoulders are not included. 

• People may recognize themselves from clinical descriptions or case reports. 

 

Modification/adaptation of figures and tables 

Use the original figure as first published where appropriate. However: 

• No clearance is required if you create figures or tables using factual data from 

copyrighted material. 

• No clearance is required if, after you have created a single figure or table using data 

from two or more figures or tables, no single source comprises more than 75% of the 

new figure or table. 

• No clearance is required if, after you have created a new figure or table by adding 

your own data to an existing figure or table, your data comprises more than 25% of 

the new figure or table. 

• Clearance is required if you create a figure or table using parts from two or more 

third-party sources, and each part contains more than 75% of the content of the 

original figure/table part. 
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Quotations 

For prose, permission is required for single quotations of over 400 words or multiple 

quotations from the same source that cumulatively total more than 800 words. But note that, 

even if below these limits, permissions must be cleared for quotations that represent the 

‘heart of the work’ or a substantial portion of the overall original source material. 

  

Clear before you submit your final manuscript 

Permissions must be cleared before the final version of your manuscript is submitted for 

publication. If permission cannot be obtained, you should find an alternative or remove the 

material. Provide electronic copies of all consent forms obtained when you submit your final 

manuscript, numbered and named accordingly. 

  

Acknowledgements structure 

 
Acknowledgements 

The acknowledgement section follows the conclusions section and addresses formal, required 

statements of gratitude and required disclosures. It includes listing those who contributed to 

the work but did not meet authorship criteria, with the corresponding description of the 

contribution. Acknowledge anyone who provided intellectual assistance, technical help 

(including with writing and editing), or special equipment and/or materials. Authors are 

responsible for ensuring that anyone named in the Acknowledgements agrees to be named. 

  

Also provide the following, each under their own subheading: 

• Competing interests 

• Author contributions 

• Funding information 

• Data availability statement 

• Disclaimer 

 

Competing interests 

This section should list specific competing interests associated with any of the authors. If 

authors declare that no competing interests exist, the article will include a statement to this 

effect. Read our policy on competing interests. 

  

The following are examples of competing interest statements. If you use one of the examples, 

you should modify it to fit your specific relationship. 

  

Scenario Suggested competing interest statements 

Example 1 The author(s) declare that they have no financial or personal relationship(s) 

that may have inappropriately influenced them in writing this article. 

Example 2 The author reported that they [have a financial and/or business interests in] 

[are a consultant to] [received funding from] a company that may be 

affected by the research reported in the enclosed publication. They have 

https://aosis.co.za/policies#competing_interests
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disclosed those interests fully and have in place an approved plan for 

managing any potential conflicts arising from [that involvement]. 

Example 3 A.B. developed the theoretical formalism, performed the analytic 

calculations and performed the numerical simulations. Both A.B and B.C. 

contributed to the final version of the manuscript. B.C. supervised the 

project. 

Example 4 A.B., B.C., C.D., D.E., E.F., F.G., and G.H. conceived and planned the 

experiments. A.B., B.C., C.D. and D.E. carried out the experiments. A.B., 

F.G. and E.F. planned and carried out the simulations. J.K., K.L., A.B., 

B.C., D.E., C.D., F.J., and F.G. contributed to sample preparation. A.B., 

B.C., C.D., D.E., FJ, E.F., F.G. and G.H. contributed to the interpretation 

of the results. A.B. took the lead in writing the manuscript. All authors 

provided critical feedback and helped shape the research, analysis and 

manuscript. 

Example 5 A.B. and B.C. designed the model and the computational framework and 

analysed the data. A.B. and C.D. carried out the implementation. A.B. 

performed the calculations. A.B. and B.C. wrote the manuscript with input 

from all authors. D.E. and E.F. conceived the study and were in charge of 

overall direction and planning. 

Example 6 A.B. designed and performed the experiments, derived the models and 

analysed the data. B.C. assisted with XYZ measurements and C.D. helped 

carry out the XYZ simulations. A.B. and D.E. wrote the manuscript in 

consultation with C.D., B.C. and E.F.. 

Example 7 A.B. devised the project, the main conceptual ideas and proof outline. B.C. 

worked out almost all of the technical details, and performed the numerical 

calculations for the suggested experiment. C.D. worked out the bound for 

quantum mechanics, with help from D.E.. E.F. verified the numerical 

results of the XYZ by an independent implementation. F.G. and G.H. 

proposed the XYZ experiment in discussions with A.B.. B.C., C.D., G.H. 

and A.B. wrote the manuscript. 

Example 8 A.B., B.C. and C.D. designed the study. A.B., D.E. and E.F. performed the 

XYZ experiments. F.G. and G.H. performed XYZ simulations. I.H. and 

M.C. expressed and purified all proteins. A.B., H.J., B.C. and C.D. analysed 

the data. A.B., B.C. and C.D. wrote the paper with input from all authors. 

Example 9 A.B. and B.C. designed and directed the project; C.D., D.E., A.B. and B.C. 

performed the experiments; C.D. and B.C. analysed spectra; A.B. and E.F. 

made the simulations; B.C. developed the theoretical framework; C.D., 

A.B. and B.C. wrote the article. 

Example 10 The author of this publication receives research funding from [Entity], 

which is developing products related to the research described in this 

publication. In addition, the author serves as a consultant to [Entity] and 

receives compensation for these services. The terms of this arrangement 
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have been reviewed and approved by the [University name; Institution 

name] in accordance with its policy on objectivity in research. 

Example 11 

  

  

The author of this publication receives research support from [name of 

research sponsor] with an equipment loan from [Entity]. The author also 

[has an equity interest in, serves as a consultant to, serves on an advisory 

board or board of directors for] [Entity]. The terms of this arrangement have 

been reviewed and approved by the [University name; Institution name] in 

accordance with its policy on objectivity in research. 

 

 

Author contributions 

All authors must meet the criteria for authorship as outlined in the authorship policy 

and author contribution statement policies. 

  

The following are examples of an author contribution statement. If you use one of the 

examples, you should modify it to fit your specific relationship. 

  

Scenario Suggested author contribution statements 

Example 1 A.B. and B.C. conceived of the presented idea. A.B. developed the theory 

and performed the computations. C.D. and D.E. verified the analytical 

methods. B.C. encouraged A.B. to investigate [a specific aspect] and 

supervised the findings of this work. All authors discussed the results and 

contributed to the final manuscript. 

Example 2 A.B. and B.C. carried out the experiment. A.B. wrote the manuscript with 

support from C.D.. D.E. and E.F. fabricated the XYZ sample. F.G. and G.H. 

helped supervise the project. G.H. and H.I. conceived the original idea. H.I. 

supervised the project. 

Example 3 A.B. developed the theoretical formalism, performed the analytic 

calculations and performed the numerical simulations. Both A.B and B.C. 

authors contributed to the final version of the manuscript. B.C. supervised 

the project. 

Example 4 A.B., B.C., C.D., D.E., E.F., F.G., and G.H. conceived and planned the 

experiments. A.B., B.C., C.D. and D.E. carried out the experiments. A.B., 

F.G. and E.F. planned and carried out the simulations. J.K., K.L., A.B., 

B.C., D.E., C.D., F.J., and F.G. contributed to sample preparation. A.B., 

B.C., C.D., D.E., FJ, E.F., F.G. and G.H. contributed to the interpretation 

of the results. A.B. took the lead in writing the manuscript. All authors 

provided critical feedback and helped shape the research, analysis and 

manuscript. 

Example 5 A.B. and B.C. designed the model and the computational framework and 

analysed the data. A.B. and C.D. carried out the implementation. A.B. 

performed the calculations. A.B. and B.C. wrote the manuscript with input 

https://aosis.co.za/policies#authorship
https://aosis.co.za/policies#author_contributions_affiliations
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from all authors. D.E. and E.F. conceived the study and were in charge of 

overall direction and planning. 

Example 6 A.B. designed and performed the experiments, derived the models and 

analysed the data. B.C. assisted with XYZ measurements and C.D. helped 

carry out the XYZ simulations. A.B. and D.E. wrote the manuscript in 

consultation with C.D., B.C. and E.F.. 

Example 7 A.B. devised the project, the main conceptual ideas and proof outline. B.C. 

worked out almost all of the technical details, and performed the numerical 

calculations for the suggested experiment. C.D. worked out the bound for 

quantum mechanics, with help from D.E.. E.F. verified the numerical 

results of the xyz by an independent implementation. F.G. and G.H. 

proposed the xyz experiment in discussions with A.B.. B.C., C.D., G.H. and 

A.B. wrote the manuscript. 

Example 8 A.B., B.C. and C.D. designed the study. A.B., D.E. and E.F. performed the 

xyz experiments. F.G. and G.H. performed XYZ simulations. I.H. and M.C. 

expressed and purified all proteins. A.B., H.J.., B.C. and C.D. analysed the 

data. A.B., B.C. and C.D. wrote the paper with input from all authors. 

Example 9 A.B. and B.C. designed and directed the project; C.D., D.E., A.B. and B.C. 

performed the experiments; C.D. and B.C. analysed spectra; A.B. and E.F. 

made the simulations; B.C. developed the theoretical framework; C.D., 

A.B. and B.C. wrote the article. 

Example 10 A.B., B.C. and C.D. performed the measurements, D.E. and E.F. were 

involved in planning and supervised the work, A.B. and B.C. processed the 

experimental data, performed the analysis, drafted the manuscript and 

designed the figures. F.G., and G.H. performed the xyz calculations. H.I., 

and I.J. manufactured the samples and characterized them with xyz 

spectroscopy, J.K. performed the xyz characterization. K.L. aided in 

interpreting the results and worked on the manuscript. All authors discussed 

the results and commented on the manuscript. 

Example 11 A.B., B.C., C.D. and D.E. contributed to the design and implementation of 

the research, to the analysis of the results and to the writing of the 

manuscript. 

 

Funding information 

All research articles should have a funding acknowledgement statement included in the 

manuscript in the form of a sentence under a separate heading entitled ‘Funding information’. 

The funding agency should be written out in full, followed by the grant number in square 

brackets. 

  

The following are examples of a funding statement. If you use one of the examples, you 

should modify it to fit your specific relationship. 

  

Scenario Suggested funding statements 
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Example 1 The author(s) disclosed receipt of the following financial support for the 

research, authorship, and/or publication of this article: This work was 

supported by the Medical Research Council [grant number xxx]. 

Example 2 This work was supported by the Trust [grant numbers xxxx, yyyy]; the 

Natural Environment Research Council [grant number zzzz]; and the 

Economic and Social Research Council [grant number aaaa]. 

Example 3 The author(s) received no financial support for the research, authorship, 

and/or publication of this article. 

 

 

Data availability statement 

All research articles should have a data availability statement included in the manuscript in 

the form of a sentence under a separate heading entitled ‘Data availability statement’. 

  

The following are examples of a data availability statement. If you use one of the examples, 

you should modify it to fit your specific relationship. 

  

Availability of 

data 

Suggested data availability statements 

Data openly 

available in a 

public 

repository that 

issues datasets 

with DOIs 

The data that support the findings of this study are openly available in 

[repository name e.g ‘figshare’] at http://doi.org/[doi], reference number 

[reference number]. 

Data openly 

available in a 

public 

repository that 

does not issue 

DOIs 

The data that support the findings of this study are openly available in 

[repository name] at [URL], reference number [reference number]. 

Data derived 

from public 

domain 

resources 

The data that support the findings of this study are available in [repository 

name] at [URL/DOI], reference number [reference number]. These data 

were derived from the following resources available in the public domain: 

[list resources and URLs] 

Data available 

within the 

article or its 

supplementary 

materials 

The authors confirm that the data supporting the findings of this study are 

available within the article [and/or] its supplementary materials. 
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Data generated 

at a central, 

large-scale 

facility, 

available upon 

request 

Raw data were generated at [facility name]. Derived data supporting the 

findings of this study are available from the corresponding author [initials] 

on request. 

Embargo on 

data due to 

commercial 

restrictions 

The data that support the findings will be available in [repository name] at 

[URL / DOI link] following a [6 month] embargo from the date of 

publication to allow for the commercialisation of research findings. 

Data available 

on request due 

to 

privacy/ethical 

restrictions 

The data that support the findings of this study are available on request from 

the corresponding author, [initials]. The data are not publicly available due 

to [restrictions, e.g. their containing information that could compromise the 

privacy of research participants]. 

Data subject to 

third party 

restrictions 

The data that support the findings of this study are available [from] [third 

party]. Restrictions apply to the availability of these data, which were used 

under licence for this study. Data are available [from the authors / at URL] 

with the permission of [third party]. 

Data available 

on request 

from the 

authors 

The data that support the findings of this study are available from the 

corresponding author, [author initials], upon reasonable request. 

Data sharing 

not applicable 

– no new data 

generated 

Data sharing is not applicable to this article, as no new data were created or 

analysed in this study. 

 

Disclaimer 

A statement that the views expressed in the submitted article are his or her own and not an 

official position of the institution or funder. 

 

 

 

 

 

 

 

 

 

 



28 

 

 

 

 

 

 

 

 

 

 

 

 



29 

 

 

 



30 

 

 

 

 



31 

 

 

 

 



32 

 

 

 



33 

 

 



34 

 



35 

 



36 

 



37 

 



38 

 



39 

 



40 

 

 

 

 



41 

 



42 



43 



44 



45 



46 



47 




