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EXECUTIVE SUMMARY 

 

A recen t  study of coca ine use in  Sydney found tha t  there were sign ifican t  

propor t ions of both  in ject ing and non -in ject ing coca ine users tha t  exceeded 

the proposed diagnost ic cu t -off score for  coca ine dependence on  the Sever ity 

of Dependence Sca le (SDS), and tha t  level of dependence was the most  

in fluen t ia l media tor  in  the rela t ionsh ip between  the use and associa ted 

harms of coca ine. Ir respect ive of the rou te of admin ist ra t ion , dependence was 

associa ted with  poorer  physica l and psychologica l health .  

 

The cu rren t  study a imed to fu r ther  invest iga te the coca ine dependence 

syndrome by examining the preva lence, correla tes, symptoms, and diagnosis 

of dependence among both  injectors and non -in jectors of coca ine. Th is study 

a lso endeavoured to ascer ta in  the SDS cu t -off score tha t  best  discr imina tes 

between  the presence or  absence of a  DSM-IV diagnosis of coca ine 

dependence. The final a im of the cu rren t  study was to extend upon  previous 

resea rch  and determine the prevalence and na tu re of coca ine-induced 

physica l and psychologica l hea lth  problems.  

 

A sample of 96 in ject ing coca ine users and 46 non -in ject ing coca ine users 

were in terviewed abou t  their  frequency and methods of coca ine use, a s well 

a s abou t  any physica l and/or  psychologica l problems tha t  they a t t r ibu ted to 

such  use. Subjects were administered two differen t  measures of dependence; 

the Composite In terna t iona l Diagnost ic In terview (CIDI) and the SDS. 

 

Coca ine dependence was h igh ly prevalen t  among ICU, with  a lmost  ha lf (47%)  

of coca ine injectors qua lifying for  a  DSM-IV diagnosis of dependence. Among   

NICU, coca ine dependence was of a  lower , bu t  st ill sign ifican t , preva lence, 

with  over  one-fifth  (22%) of subjects qualifying for  a  diagnosis of dependence. 
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Coca ine-dependen t  ICU were more likely to have exper ienced coca ine -

induced ph ysical (76% vs 43%) and psychologica l (80% vs 39%) problems in 

the previous 12 months than  non -dependen t  ICU. Simila rly, grea ter  

propor t ions of coca ine-dependen t  NICU repor ted physical (90% vs 44%) and 

psychological (100% vs 42%) problems than  non -dependen t  NICU. Rou te of 

admin ist ra t ion  was not  found to be a sign ifican t  predictor  of coca ine 

dependence. Frequency of use over  the preceding six mon ths was the on ly 

factor  tha t  was independen t ly associa ted with  dependence. 

 

There was a  h igh  prevalence of coca ine-rela ted problems among ICU and 

NICU, with  more than  ha lf of each  group repor t ing tha t  they had exper ienced 

physica l (ICU-58%; NICU-54%) and/or  psychologica l (ICU -58%; NICU-54%) 

problems in  the preceding 12 months. Among ICU, the most  common physica l 

problems were pa lpita t ions, headaches, and sleep problems. Among NICU, 

the most  common physica l problems were numbness/t ingling, nasa l problems, 

and sleep problems. The most  common psychologica l problems among both  

ICU and NICU were pa ranoia , mood swings, and a gita t ion . Rou te of 

admin ist ra t ion  did not  appear  to play a  role in  the likelihood of having 

exper ienced such  problems.    

 

The SDS was found to be an  accura te diagnost ic tool to measure the presence 

or  absence of coca ine dependence. A score of 3 on  the SDS  was revea led by 

ROC ana lysis to be the cu t -off poin t  wh ich  best  discr imina tes between  the 

presence or  absence of a  DSM-IV diagnosis of coca ine dependence.  

 

In  summary, th is study revea led tha t  coca ine is a  drug with the poten t ial to 

cause dependence, a s well a s a  number  of physica l and psychologica l 

problems, among a  broad spectrum of users with  va r ious pa t terns and 

methods of use. Coca ine dependence among in ject ing and non -in ject ing users 
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was of a  level sufficien t  to cause concern  and warran t  fu r ther  res ea rch . While 

subjects who had used coca ine more frequen t ly were more likely to be 

coca ine-dependen t , a  diagnosis of dependence was not  con t ingen t  on  a  high 

frequency of use. Thus, the poten t ia l for  ir regu la r , a s well a s regu la r , u sers of 

coca ine to develop coca ine dependence should be recognized and factored in to 

the development  of ha rm min imiza t ion or  t rea tmen t  st ra tegies. It  is  

concluded tha t  the use of coca ine should be t rea ted as an  issue of ser ious 

concern  and remain  a  focus of fu tu re resea rch . 
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INTRODUCTION 

 

The accumula ted findings of resea rch  conducted since the mid 1990’s (Hando 

et  a l., 1997; Kaye et  a l., 2000; Malcolm et  a l., 1996; McKetin  et  al., 1999) 

have provided evidence for  a  progressive increase in  the use of coca ine among 

in ject ing drug users (IDU) in  Sydney. The preva lence of recen t  (i.e. in  the 

previous six mon ths) coca ine use among Sydney IDU su rveyed for  the Illicit  

Drug Repor t ing System (IDRS) rose from 41% in  1996 to 67% in  1999 

(McKetin  et  a l., 2000). In ject ing coca ine use has been  associa ted with  h igher 

levels of in ject ing frequency, HIV r isk behaviours and seropreva lence, a s well 

a s a  grea ter  number  of in ject ion -rela ted problems such  as vascu la r  damage, 

abscesses, and in fect ions (Cha isson  et  a l., 1989; Darke et  a l., 1992a ; Kaye et  

a l., 2000; McKetin  et  a l., 1999; Schoenbaum et  a l., 1989; Torrens et  a l., 1991).  

 

A recen t  study conducted by Kaye et  a l. (2000) revea led significan t  

propor t ions of both  in ject ing (34%) and non -in ject ing (17%) coca ine users to 

be dependen t  on  the drug, a s  measured by the Sever ity of Dependence Sca le 

(SDS) (Gossop et  a l., 1995). While in ject ing coca ine use was associa ted with 

grea ter  overa ll ha rm to the user  than  non -in ject ing use, dependence was 

found to be the most  in fluen t ia l media tor  in  the rela t ionsh ip  between  the use 

and associa ted harms of coca ine. Ir respect ive of the rou te of administ ra t ion , 

dependence was associa ted with  poorer  physica l and psychologica l hea lth . 

 

The cu rren t  study a imed to fu r ther  invest iga te the coca ine dependence 

syndrome by examining the preva lence, correla tes, and diagnosis of 

dependence among both in jectors and non -in jectors of coca ine. Given  the 

preva lence of dependence and coca ine-rela ted harms among non -in ject ing 

coca ine users revea led by Kaye et  a l. (2000), an  examina t ion  of the coca ine-

dependence syndrome in  a  non -inject ing, a s well a s an  in ject ing, group of 
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coca ine users was warran ted. In  addit ion  to providing informat ion  abou t  the 

preva lence and correla tes of coca ine dependence with in  each  group, the role 

of rou te of admin ist ra t ion  was able to be invest iga ted.    

 

The preva lence of dependence was measured by applying the DSM-IV 

(American  Psych ia tr ic Associa t ion , 1994) cr iter ia  for  substance dependence. 

While the DSM-IV defined construct  of substance dependence is regarded a s 

the “gold standard”, the SDS has a lso proven  to be a  va lid and reliable 

measure of dependence (Gossop et  a l., 1995; Gossop et  a l., 1997). Ear ly 

resea rch  in to amphetamine dependence (Hando & Hall, 1993) suggested tha t  

a  score grea ter  than  4 on  the SDS is indicat ive of amphetamine dependence, 

a  finding la ter  va lida ted by Topp and Matt ick (1997). While Kaye et  a l. (2000) 

used such  a  score to indica te coca ine dependence, an  appropr ia te diagnost ic 

cu t -off poin t  on  the SDS for  coca ine dependence has yet  to be s ta t ist ica lly 

determined. As such , the presen t  study aimed to ascer ta in  the SDS cu t -off 

score tha t  best  discr imina tes between  the presence or  absence of a  DSM-IV 

diagnosis of coca ine dependence.        

  

The final a im of the cu rren t  study was to extend upon  the work of Kaye et  a l. 

(2000) and determine the preva lence and na tu re of coca ine -induced physical 

and psychologica l health  problems in  the con text  of both  lifet ime and recen t  

exper ience. 

  

1.1 S tudy Aim s 

The specific a ims of the presen t  study were as fol lows: 

1. To determine the preva lence and correla tes of coca ine dependence among 

in ject ing and non-in ject ing coca ine users in  Sydney; 

2. To invest iga te the role of rou te of admin ist ra t ion  in  coca ine dependence; 

3. To determine an  appropria te cu t -off score for  a  diagnosis of coca ine   
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dependence on  the SDS; 

4. To examine the preva lence and na tu re of coca ine-induced physica l and 

psychological health  problems. 
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2.0 METHOD 

 

2.1 Procedure 

All subjects were volun teers who were pa id A$30 for  their  pa r t icipa t ion  in  the 

study. Recru itmen t  took place from J une 2000 to August  2000, via  

adver t isemen ts placed in  t rea tmen t  agencies, needle and syr inge programs, 

music magazines, and by word of mou th . Subjects comprised a  sub -sample of 

those su rveyed for  the IDRS (Darke et  a l., 2001), wh ich  was conducted in  

con junct ion  with  the presen t  study. The IDRS involved two phases of 

recru itmen t : 1. recru itmen t  of regu la r  (i.e. a t  least  mon th ly) in jectors of 

heroin , coca ine, or  amphetamine, and  2. recru itmen t  of regu la r  ecstasy 

users. 

 

Subjects con tacted the resea rchers, either  by telephone or  in  person , and 

were screened for  eligibility for  inclusion  in  the presen t  study. To be eligible 

for  the study subjects must  have used coca ine a t  least  once dur ing the six 

mon ths preceding in terview. In terviews were conducted by one of the 

resea rch  team and took between  30 and 45 minu tes to complete.    

 

All subjects were guaran teed, both  a t  the t ime of screen ing and in terview, 

tha t  any in format ion they provided would remain  st r ict ly anonymous and 

confiden t ia l. 

 

2.2 S tructured in terview  

2.2.1 Demograph ic character ist ics  

Demograph ic deta ils included: age, gender, level of secondary and ter t ia ry 

educa t ion , employment  sta tus, drug t rea tmen t  h istory, and pr ison  h istory.  
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2.2.2 Drug use history 

Drug use h istory wa s obta ined by asking subjects wh ich  drug classes they 

had ever  used, wh ich  ones they had ever  in jected, and which  ones they had 

in jected in  the preceding six mon ths. The number  of days on  which  they had 

used each drug class du ring the previous six mon ths was also obta ined. 

Where applicable, fu r ther  quest ions abou t  the age a t  which  subjects fir st  

in jected a  drug, the type of drug first  in jected, the frequency of recen t  

in ject ing, and the subjects’ main  drug of choice were a lso asked.   

 

2.2.3 Coca ine use pa t terns 

In formation  on  pa t terns of coca ine use was obta ined by asking subjects abou t  

in it ia l and recen t  (i.e. la st  6 mon ths) rou tes of coca ine admin ist ra t ion . 

Subjects were a lso asked abou t  the frequency of their  coca ine use in  the la st  6 

and 12 months. 

  

2.2.4 Coca ine dependence  

Coca ine dependence was measured using the Composite In terna t iona l 

Diagnost ic In terview (CIDI) (Core Version 2.1, World Hea lth  Organ isa t ion , 

1997), an  inst rumen t  wh ich  opera t iona lises the DSM-IV diagnost ic cr iter ia  

for  substance dependence. In  order  to obta in  a  curren t  CIDI diagnosis of 

substance dependence, i.e. presen t  a t  some stage dur ing the preceding 12 

months, responden ts needed to qua lify for  th ree or  more of seven  symptoms, 

each  of wh ich  reflect  drug use pa t terns or  associa ted  problems in  the previous 

12 months.  

 

Subjects were also admin istered the SDS - a  5-item sca le tha t  measures 

psychological dependence over  the preceding 12 months. Scores range from 0 -

15, with  h igher  scores indica t ing a  grea ter  degree of dependence on  the  drug 

in  quest ion . 
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2.2.5 Physical and psychologica l problems associa ted with  coca ine use 

Subjects were asked whether  or  not  they had ever  exper ienced physica l 

and/or  psychologica l problems tha t  they direct ly associa ted with  their  u se of 

coca ine. They were a lso asked whether  or  not  they had exper ienced such 

problems in  the previous 12 months. 

 

2.2.6 Cr ime 

The Opia te Trea tmen t  Index (OTI) Cr imina lity Sca le (Darke et  a l., 1992b) 

was admin istered to subjects. Th is sca le measures proper ty cr ime, drug 

dea ling, fr aud, and violen t  cr ime commit ted dur ing the mon th  preceding 

in terview. Scores on  this sca le range from 0-16, with  h igher  scores indica t ing 

a  grea ter  degree of cr imina l involvemen t . Subjects were a lso asked whether 

or  not  they had been  a r rested dur ing the p revious 12 months and, if they had 

been  a r rested, wha t  they were a r rested for . 

 

2.3 Analyses  

For  con t inuous va r iables t -tests were employed. Ca tegor ica l va r iables were 

ana lysed using chi-square. Where dist r ibu t ions were h igh ly skewed, medians 

were repor ted. In  order  to determine the va r iables tha t  were independen t ly 

associa ted with  dependence, a  logist ic regression  analysis was conducted 

using the backward stepwise method of elimina t ion . A Receiver  Opera t ing 

Character ist ic (ROC) ana lysis was conducted in  or der  to determine an  

appropr ia te cu t -off poin t  on  the SDS for coca ine dependence. All ana lyses 

were conducted using SPSS for  Windows, Version  9 (SPSS Inc, 1999). 
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3.0 RESULTS 

 

3.1 S am ple characterist ics  

The sample consisted of 142 illicit  drug users who, in  accordance with  the 

a foremen t ioned inclusion  cr iter ia , had used coca ine a t  least  once in  the six 

mon ths preceding in terview. Those subjects who had in jected coca ine dur ing 

the previous six mon ths (n=96) were classified as in ject ing coca ine users 

(ICU), wh ile those who had used, bu t  not  in jected, coca ine dur ing th is per iod 

(n=46) were classified as non -in ject ing coca ine users (NICU). 

 

The mean  age of the sample was 27.9 years (SD 7.3, range 16 -50 yrs), with  

66% being male. The mean  length  of school educa t ion  was 10.0 years (SD 

1.93, range 0-12 yrs), with  26% having completed a  t rade or  techn ica l course 

and 13% having completed a  un iversity course. Near ly two-th irds (60%) of 

the sample were unemployed a t  the t ime of in terview, with  14% in  fu ll -t ime 

employmen t , 13% in  pa r t -t ime/casua l employment , and 8% engaged in  sex 

work. Almost  one-quar ter  (23%) of the sample were in  t rea tmen t  for  drug 

dependence a t  the t ime of in terview and had been  so for  a  median  of 7 

mon ths (range 1-144 mths). The major ity of those in  t rea tmen t  (31/32) were 

en rolled in  a  methadone main tenance program. Near ly ha lf of the sample 

(48%) had a  pr ison  h istory and 42% had been  a r rested in  the previous 12 

months.  

 

3.2 Com parisons of ICU and N ICU  

3.2.1 Demograph ic character ist ics  

The demograph ic character ist ics of the ICU and NICU groups a re presen ted 

in  Table 1.
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Table 1: Demographic characteristics of ICU and NICU   

 

Variable 

 

ICU 

(N=96) 

 

 

NICU 

(N=46) 

 

Age (mean  yrs) 

(range) 

 

29.3 

(16-50) 

 

 

25.0 * 

(18-39) 

 

% Male 

 

65 

 

 

67 

 

Educa t ion  (mean  yrs) 

(range) 

 

9.4 

(0-12) 

 

 

11.5 * 

(10-12) 

 

% Unemployed 

 

 

76 

 

 

26 * 

 

% Pr ison  h istory  

 

 

69 

 

4 * 

 

% In  drug t rea tmen t  

 

 

33 

 

0 * 

 

* Significan t  difference exists between  groups  

 

As Table 1 illu st ra tes, ICU were sign ifican t ly older  (t 124=3.90, p<.001; 

95%CI= 2.12, 6.49) and had less educa t ion  than  NICU (t 140=-9.08, p<.001; 

95%CI= -2.59, -1.66). ICU were a lso more likely to be unemployed (2 =32.30, 

p<.001),  cu rren t ly en rolled in  drug t rea tmen t  (2 =19.79, p<.001), and to have 

a  pr ison  h istory (2 =51.69, p<.001) than NICU. Consisten t  with  the h igher  

ra tes of previous incarcera t ion , OTI cr ime tota ls were sign ifican t ly h igher  for 

ICU than  for  NICU (2.4 vs 1.0, t 134=4.52, p<.001; 95%CI= 0.77, 1.97), 

indica t ing a  grea ter  degree of cr imina lity among ICU in  the pr eceding month .  
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3.2.2 Drug use history 

The major ity of ICU nomina ted heroin  (77%) or  coca ine (16%) as their 

pr imary drug of choice. Ecstasy was the most  popu la r  drug of choice among 

NICU (39%), closely followed by cannabis (30%).  

 

Coca ine was used on  a  s ign ifican t ly grea ter  number  of median  days by ICU 

than  by NICU in  the preceding six mon ths (12 vs 4, U=1309.5, p<.001), a s 

well a s on  a  grea ter  range of days (ICU: 1-180; NICU 1-90). Four teen  percen t  

of ICU had used coca ine a t  least  once a day in  the previous 12 months, 

whereas no NICU had used coca ine th is frequen t ly (2 =6.86, p<.01). The 

usua l rou te of coca ine admin ist ra t ion  in  the la st  12 months was in ject ion  for 

near ly a ll ICU (95%) and in tranasa l (snor t ing) for  the major ity of NICU 

(87%). 

 

The median  number  of days on  which  heroin  (180 vs 0, U=289.5, p<.001), and 

benzodiazepines (6 vs 0, U=1324.5, p<.001) had been  used in  the previous six 

mon ths was significan t ly h igher for  ICU than  for NICU. The median number  

of days on  which ecstasy (0 vs 14.5, U=357.0, p<.001), amphetamine (0 vs 5.5, 

U=1500, p<.01) and cannabis (48 vs 140, U=1741.5, p<.05) were used dur ing 

th is per iod, however , was sign ifican t ly lower  for  ICU than  for  NICU.   

 

The mean  number  of drug classes ever used (9.5 vs 9.0) did not  sign ifican t ly 

differ  between  ICU and NICU, nor  did the mean  number  of drug classes used 

in  the la st  six mon ths (6.6 vs 7.0) (Table 2). Not  su rpr isingly, ICU had 

in jected sign ifican t ly more drug classes than  NICU in their  lifet ime (4.0 vs 

0.6, t 140=14.39, p<.001; 95%CI=2.91, 3.83), and in  the la st  six mon ths (2.8 vs 

0.3, t 122=17.27, p<.001; 95%CI=2.27, 2.86). In  addit ion  to coca ine, the most  

popu la r  psychoact ive drugs used among ICU in  the previous six mon ths were  

heroin , cannabis and benzodiazepines. Among NICU, a lcoh ol, ecstasy, and  
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Table 2: Drug use histories of ICU and NICU  

Variable  ICU 

(N=96) 

NICU 

(N=46) 

 % EVER % 6 MTHS % EVER % 6 MTHS 

Coca ine 100 100 100 100 

Heroin  98 93 39 24 

Methadone 79 54 4 0 

Other  opia tes 41 24 22 4 

Amphetamines 89 48 100 76 

Hallucinogens 66 5 91 37 

Ecstasy 48 21 98 96 

Benzodiazepines 82 67 63 41 

Alcohol 97 54 100 98 

Cannabis 98 75 98 89 

Anti-depressan ts 21 12 28 13 

Inha lan ts 35 7 80 43 

Tobacco 100 97 80 74 

Mean  no. of drug 

classes used  

9.5 6.6 9.0 7.0 

Mean  no. of drug 

cla sses in jected 

4.0 2.8 0.6 0.3 

* Significan t  difference exists between  groups  

 

cannabis were the most  commonly used psychoact ive drugs apar t  from 

coca ine (Table 2). 

 

3.3 Physical and psychological problem s associated with  cocaine use  

ICU and NICU did not  s ignifican t ly differ  in  terms of the propor t ion  of 

subjects who repor ted having ever  exper ienced physica l problems due to their  
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coca ine use (60% vs 57%). Nor  did they differ  in  terms of the propor t ion  tha t  

had exper ienced such  problems in the previous 12 months (58% vs 54%). 

(Table 3). As Table 3 illu st ra tes, among ICU the most  common physica l 

problems occurr ing in  the la st  12 months were hear t  pa lpita t ions (35%), 

headaches (31%), and sleep distu rbances (30%). Among NICU, the most  

common physica l problems occurr ing in  the la st  12 months were 

numbness/t ingling (30%), nasal bleeding/congest ion  (26%), and sleep 

distu rbances (22%).  

 

The propor t ions of ICU and NICU tha t  had ever  exper ienced psychologica l 

problems did not  significan t ly differ  (63% vs 67%). Simila r ly, there was no 

sign ifican t  difference between  the proport ions tha t  had exper ienced such  

problems in  the previous 12 months (58% vs 54%). The most  common  

psychological problems exper ienced in  the previous 12 months were the same 

for  both  ICU and NICU: par anoia , mood swings, and agita t ion (Table 3). 

Among ICU, however , pa ranoia  was repor ted by the h ighest  propor t ion  of 

subjects (33%), whereas among NICU the most  preva len t  problem was mood 

swings (35%).  

 

3.4 Cocaine dependence 

3.4.1 Preva lence of coca ine dependence 

Almost  ha lf (47%) of the ICU group, and over  1 in  5 NICU (22%), qua lified for  

a  DSM-IV diagnosis of coca ine dependence, the difference between  these 

propor t ions being sta t ist ica lly sign ifican t  (2 =8.28, p<.01) (Table 4).  

 

Among ICU, the most  preva len t  DSM-IV symptoms were tolerance, taking 

coca ine in  la rger  amoun ts or  for  longer  t han  in tended, and con t inued use 

despite physica l and/or  psychological problems caused or  exacerba ted by 

coca ine use (Table 4). Th is was a lso the case for  those ICU who q ua lified for  a  
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diagnosis of dependence. Among NICU, the most  preva len t  DSM-IV 

symptoms were withdrawal, tolerance, taking coca ine in  la rger  amoun ts or  

for  longer  than  in tended, and con t inued use despite physica l and/or  

psychological problems caused or  exacerba t ed by coca ine use. These were a lso 

the most  preva len t  symptoms among those NICU who qua lified for  a  

diagnosis of dependence. 

 

Table 3: Physical and psychological problems associated with cocaine use   

Variable  ICU 

(N=96) 

% 

NICU 

(N=46) 

% 

Ever  exper ien ced 

physica l problems 

 

60 

 

57 

Exper ienced physica l 

problems in  la st  12 

mths 

 

58 

 

54 

Most  common physica l 

problems in  la st  12 

mths  

Pa lpita t ions          35 

Headaches            31 

Sleep problems     30 

Numbness/t ingling    30 

Nasa l problems          26 

Sleep problems           22 

Ever  exper ienced 

psychological problems 

 

63 

 

67 

Exper ienced 

psychological problems 

in  la st  12 mths 

 

58 

 

54 

Most  common 

psychological problems 

in  la st  12 mths 

Paranoia                 33 

Mood swings          32 

Agita t ion                 32 

Mood swings               35 

Agita t ion                      28 

Paranoia                      22 

Table 4: Prevalence of DSM-IV symptoms of current cocaine dependence  
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Dependence Symptoms ICU 

(N=96) 

% 

NICU 

(N=46) 

% 

1. Tolerance 59 26 * 

2. Withdra wal (as evidenced by 

withdrawal syndrome or  drug use to 

relieve withdrawal symptoms)  

37          30 

3. Taken  in  la rger  quan t it ies/for  longer  

than  in tended 

51 26 * 

4. Persisten t  desire/unsuccessfu l effor ts to 

cu t  down 

24 7 * 

5. Grea t  dea l of t ime spen t  

using/procur ing/recover ing   

33 4 * 

6. Neglect ing impor tan t  

socia l/occupa t iona l/recrea t iona l act ivit ies  

30 11 * 

7. Con t inued use despite physica l and/or  

psychological problems 

56 30 * 

Diagnosis of dependence (3 or m ore of 

above sym ptom s) 

47 22 * 

* Significan t  difference exists between  groups  

It  shou ld be noted tha t  the major ity of ICU (83%), and over  a  half of NICU 

(56%), exhibited a t  least  one DSM-IV symptom of coca ine dependence. 

 

3.4.2 Using the SDS as a  measure of coca ine dependence 

The mean  SDS scores of ICU and NICU who received a  DSM-IV diagnosis of 

dependence were compared with  those who did not  receive such  a  diagnosis. 

Dependen t  ICU scored sign ifican t ly h igher  on  the SDS than  non -dependen t  
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ICU (6.0 vs 0.8, t 52=7.64, p<.001). Simila r ly, dependen t  NICU had 

sign ifican t ly grea ter  mean  SDS scores than  non -dependen t  NICU (2.0 vs 0.5, 

t 44=2.28, p<.05). 

 

An ROC ana lysis was conducted in  order to determine the opt imal cu t -off 

poin t  on  the SDS for  coca ine dependence, i.e. tha t  wh ich  best  st r ikes a  

ba lance between  the sensit ivity (propor t ion  of t rue-posit ives) and specificity 

(propor t ion  of t rue-nega t ives) of the SDS as a  diagnost ic tool. The ROC curve, 

depicted in  Figure 1, graph ically represen ts the performance of the SDS 

th rough  the whole range of cu t -off poin ts. The a rea  under  the ROC curve 

(AUC) summarises the diagnost ic u t ility of a  test . In  the case of a  test  tha t  

on ly discr imina tes between the presence or  absence of a  diagnosis a t  the level 

of chance, the AUC will be 0.5 and is represen ted by the diagonal on the ROC 

graph . The AUC increases as the diagnost ic accuracy of the test  increases to 

a  maximum of 1.0, wh ich  indica tes a  test  with  perfect  diagnost ic u t ility. 

Thus, the AUC va lue of 0.86 in  the present  ROC ana lysis suggests tha t  the 

SDS is a  test  of h igh  diagnost ic u t ility. Th is ana lysis revea led a  score of 3 on  

the SDS to be the cu t -off poin t  with  the h ighest  ch i-square (2 =58.18), and 

which , thus, best  discr imina tes between  the presence or  absence of a  DSM-IV 

diagnosis of coca ine dependence. Hence, an  SDS score equa l to, or  grea ter  

than , 3 is indica t ive of coca ine dependence. A list  of the sensit ivity, specificity 

and chi-square va lues for  each  cu t -off poin t  is presen ted in  Table 5.   

 

 



 15 

Figure 1. ROC curve calculated for the SDS  
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Table 5: Sensitivity, specificity, and 2  values of the SDS at each successive 

cut-off point   when discriminating between cocaine users with and without 

DSM-IV dependence 

 

SDS score Sensit ivity (%) Specificity (%) 2 

0 100 0 - 

1 85 72 45.14 

2 73 82 41.66 

3 67 93 58.18 

4 56 95 48.62 

5 45 97 37.56 

6 38 98 31.97 

7 38 99 35.30 

8 33 99 28.99 

9 27 99 23.00 

10 24 100 22.64 

11 16 100 15.20 

12 15 100 13.41 

13 7 100 6.51 

14 2 100 1.59 

15 0 100 - 

 

3.4.3 Compar isons of dependen t  and non -dependen t  ICU 

With in  the ICU sample, a  number  of compar isons were made between  those 

who were coca ine-dependen t , a s classified by the CIDI, and those who were 

not  coca ine-dependen t . These compar isons a re summarised in  Table 6. 

 

Dependen t  ICU were more likely than  non -dependen t  ICU to be female (53% 

vs 20%, 
2 

=11.89, p<.01) and to have experienced physica l (76% vs 43%, 2 

=10.34, p<.01) and psychologica l (80% vs 39%, 2 =16.36, p<.001) coca ine-

rela ted problems in the previous 12 months. Dependen t  ICU had a lso used 

coca ine on  a  grea ter  number  of median  days (48 vs 6 days, U=543, p<.001) in  

the preceding six mon ths than  non -dependen t  ICU.  

 

There were no sign ifican t  differences between  dependen t  and non -dependen t 

ICU in  terms of the mean  number  of drug classes ever  used (9.6 vs 9.5) or  
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used in  the previous six mon ths (6.5 vs 6.6). Nor  were there any significan t  

differences between  the mean  number  of drug classes ever  in jected (3.8 vs 

4.1) or  in jected in  the la st  six mon ths (2.7 vs 2.9). 

 

3.4.4 Compar isons of dependen t  and non -dependen t  NICU 

With in  the NICU sample, compar isons were made between  those who were 

coca ine-dependen t , a s classified by the CIDI, and those who were not  coca ine -

dependen t . These compar isons a re summarised in  Table 7. 

 

Dependen t  NICU were more likely than  non -dependen t  NICU to have 

exper ienced physica l (90% vs 44%, 2 =6.55, p<.05) and psychological (100% 

vs 42%, 2 =10.73, p<.01) coca ine-rela ted problems in  the previous 12 months. 

Dependen t  NICU had used coca ine on  twice the number  of median  days (6 vs 

3 days, U=80.5, p<.01) than  non-dependent  NICU dur ing the preceding six 

mon ths. 

 

There were no sign ifican t  differences between  dependen t  and non -dependen t 

NICU in  terms of the mean  number  of drug classes ever  used (9.6 vs 8.9) or 

used in  the previous six mon ths (6.9 vs 7.0). Nor  were there any significan t  

differences between  the mean  number  of drug classes ever  in jected (0.4 vs 

0.7) or  in jected in  the la st  six mon ths (0.1 vs 0.3). 
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Table 6: Comparisons of dependent and non-dependent ICU 

Variable Dependent ICU 

(n=45) 

Non-dependent ICU 

(n=51) 

Age (mean  yrs) 

(range) 

28.9 

(16-49) 

29.7 

(16-50) 

% Male 47 80 * 

Educa t ion  (mean  yrs) 

(range) 

9.0 

(0-12) 

9.6 

(6-12) 

% Unemployed 69 82 

% In  t rea tmen t  33 33 

% Pr ison  h istory 78 61 

% Arrested last  12 mths 56 57 

OTI cr ime  2.6 2.2 

No. of days used coca ine 

in  la st  6 mths (med) 

48 6 * 

Physica l problems in  

la st  12 mths 

76 43 * 

Psychologica l problems 

in  la st  12 mths  

80 39 * 

* Significan t  difference exists between  groups  
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Table 7: Comparisons of dependent and non-dependent NICU 

Variable Dependent NICU 

(n=10) 

Non-dependent NICU 

(n=36) 

Age (mean  yrs) 

(range) 

23.3 

(18-30) 

25.5 

(18-39) 

% Male 80 64 

Educa t ion  (mean  yrs) 

(range) 

11.2 

(10-12) 

11.6 

(10-12) 

% Unemployed 40 22 

% In  t rea tmen t  0 0 

% Pr ison  h istory 10 3 

% Arrested in  la st  12 

mths 

20 11 

OTI cr ime  1.5 0.9 

No. of days used coca ine 

in  la st  6 mths (med) 

6 3 * 

Physica l problems in  

la st  12 mths 

90 44 * 

Psychologica l problems 

in  la st  12 mths  

100 42 * 

* Significan t  difference exists between  groups  

 

3.4.5 Predictors of coca ine dependence 

In  order  to determine the factors tha t  were independen t ly associa ted with a  

DSM-IV diagnosis of coca ine dependence, a  logist ic regression  was conducted. 

Var iables en tered in to the model were: age, sex (female=1, male=0), group 
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(ICU=1, NICU=0), and the number  of days on  which  coca ine had been  used in  

the previous six mon ths. The fina l model revea led the number  of days of 

coca ine use in  the la st  six mon ths to be the on ly sign ifican t  predictor  of 

coca ine dependence (OR=1.03, 2 =17.06, p<.001; 95%CI=1.01, 1.04), 

indica t ing tha t , a fter  taking all other  factors in to accoun t , the odds of being 

coca ine-dependen t  increase by 3% for  each  addit iona l day of coca ine use. The 

model was sign ifican t  (2 =31.72, p<.001) and had a  good fit  (Hosmer -

Lemeshow 2 =9.89, p=0.27).    
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4.0 DISCUSSION  

 

4.1 Major findings 

Coca ine dependence was h igh ly preva len t among ICU, with  a lmost  ha lf of 

coca ine in jectors qua lifying for  a  DSM-IV diagnosis of dependence. Among 

NICU, coca ine dependence was of a  lower , bu t  s t ill sign ifican t , preva lence, 

with  over  one-fifth  of subjects qua lifying for  a  diagnosis of dependence. 

 

Ir respect ive of rou te of admin ist ra t ion , cocaine-dependen t  subjects were more 

likely to have exper ienced coca ine-induced physical and psychologica l 

problems in  the previous 12 months than non -dependen t  subjects. Among 

ICU, coca ine-dependen t  subjects were a lso more likely to be female than  non -

dependen t  subjects. Rou te of admin ist ra t ion  was not  found to be a  sign ifican t  

predictor  of coca ine dependence. Fr equency of use over  the preceding six 

mon ths was the on ly factor  tha t  was independen t ly associa ted with  

dependence. 

 

There was a  h igh  preva lence of both  physica l and psychologica l coca ine-

rela ted problems among ICU and NICU, with  more than  ha lf of each  group 

repor t ing tha t  they had exper ienced such  problems in  the preceding 12 

months. While rou te of admin ist ra t ion  did not  appear  to play a  role in  the 

likelihood of having exper ienced either  type of problem, dependence, a s noted 

above, was associa ted with  a  grea ter  preva lence of such problems.    

 

F ina lly, the SDS was found to be an  accura te diagnost ic tool to measure the 

presence or  absence of coca ine dependence. A score of 3 on  the SDS was 

revea led by ROC ana lysis to be the cu t -off poin t  wh ich  best  discr imin a tes 

between  the presence or  absence of a  DSM-IV diagnosis of coca ine 

dependence.  
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4.2 Com parisons of ICU and N ICU   

The cu rren t  study revea led severa l differences between  the demograph ic 

profiles of coca ine users according to their  main  rou te of admin ist ra t ion . ICU 

were older , had lower  levels of educa t ion , and were more likely to be 

unemployed than  NICU. They were a lso more likely to be en rolled in  drug 

t rea tmen t  and to have a  pr ison h istory. These differences have been  found in 

ea r lier  coca ine resea rch  (Kaye et  a l., 2000) and provide fu r ther  evidence for 

the existence of two demograph ica lly dispara te groups of coca ine users in  

Sydney (Hando et  al., 1997).  

 

In  accordance with  the findings of Kaye et  a l. (2000), the polydrug use 

h istor ies of ICU and NICU were simila r , indica t ing tha t  the exten t  of r isk -

taking in  rela t ion  to drug exper imen ta t ion  may be independen t  from tha t  in  

rela t ion  to the choice of admin ist ra t ion  rou te. 

 

Consisten t  with  the h igher  ra tes of previous incarcera t ion  among ICU, as 

well a s the fin dings of previous resea rch  (Kaye et  a l., 2000), ICU were found 

to have been  more cr iminally act ive than  NICU in  the mon th  preceding 

in terview. As the onset  of cr ime compared with  tha t  of coca ine use was not  

measured in  the cu rren t  study, it  is unclea r  whet her  the h igher  level of  

recen t  cr imina lity among ICU was a  funct ion  of their  grea ter  frequency of 

coca ine use or  whether  it  reflected group differences independen t  of coca ine 

use, such  as the fact  tha t  the ICU group was predominan t ly comprised of 

regu la r  heroin  users. Alterna t ively, the recen t  cr imina lity of ICU may have 

been  a  cu rren t  snapshot  of cr imina l ca reers tha t  were in it ia ted pr ior  to drug 

use. Indeed, previous resea rch  has demonstra ted the h igh  preva lence of cr ime 

preceding drug use among IDU (Kaye et  a l., 1998).     
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4.3 Prevalence of cocaine dependence 

Almost  ha lf of ICU, and over  1 in  5 NICU, qua lified for  a  DSM-IV diagnosis 

of coca ine dependence. While the preva lence of cocaine dependence among 

both  groups is cause for  concern , ICU wer e fa r  more likely to qua lify for  a  

diagnosis than  NICU. The h igher  preva lence of dependence among ICU is 

consisten t  with  previous cocaine, heroin , and amphetamine resea rch  

demonstra t ing an  associa t ion  between rou te of admin ist ra t ion  and sever ity of 

dependence, whereby in ject ing users showed h igher  levels of dependence 

than  non -in ject ing users (Gossop et  a l., 1992; Kaye et  a l., 2000; Ross et  a l., 

1994).    

 

In  con tra st  to the cu rren t  study, Kaye et  a l. (2000) did not  observe any 

difference between  the preva lence of coca ine dependence among ICU and 

NICU, even  though  ICU scored h igher  on  the SDS. The conflict  between  

these findings, however , is likely to be due to the d ifferen t  diagnost ic 

measures employed. In  the previous study, the SDS was used as a  

presumptive measure of coca ine dependence. Diagnoses were made using an 

SDS cu t -off poin t  wh ich  had previously been  used to measure dependence on 

other  drugs, bu t  wh ich  had  not  been  valida ted for  the diagnosis of coca ine 

dependence. In  the cu rren t  study, formal diagnoses of dependence were 

obta ined using DSM-IV, the “gold standard” measure of drug dependence.  

 

Substan t ia l propor t ions of both  ICU and NICU exh ibited a t  least  one DSM-IV 

symptom of coca ine dependence. Although  a t  least  th ree symptoms a re 

requ ired for  a  diagnosis, th is finding suggests tha t  fea tu res of the coca ine 

dependence syndrome were preva len t  among both  groups.  
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4.4 Correlates of cocaine dependence 

With  the except ion  of a  h igher  propor t ion of females among dependen t  than  

non -dependen t  ICU, the demograph ic character ist ics, drug use h istor ies, and 

cr imina l histor ies of ICU did not  sign ifican t ly differ  according to their  

dependence sta tus.  

 

Among NICU, no sign ifican t  effect  of gender  on  dependence sta tus was found. 

There were a lso no sign ifican t  differences between  dependen t  and non -

dependen t  NICU in  terms of other  demograph ic character ist ics, drug use 

h istory, or  cr imina l history.  

 

Although  Kaye et  a l. (2000) did not  observe any such  rela t ionsh ip, an 

associa t ion  between  gender  and drug dependence has been  suggested by 

other  resea rch  (Kaye & Darke, 2000; Ross et  a l., 1995). As in  the case of ICU 

in  the cu rren t  study, these studies found tha t  being female was 

independen t ly associa ted with  a  grea ter  degree of dependence, a lthough  it  

shou ld be noted tha t  the drugs under  invest iga t ion were heroin , 

amphetamine and benzodiazepines, ra ther  than  coca ine. While such findings 

wou ld appear  to suggest  tha t  females a re a t  grea ter  r isk of becoming 

dependen t  on these drugs, it  is possible tha t  the females in  quest ion  were 

more willing than  males to recogn ize and repor t  the degree to wh ich  their  

drug use was problematic. However , a s the evidence to da te is equ ivocal, 

more extensive invest iga t ions in to the differen t ia l effects of gender  on  

dependence liability a re required before any firm conclusions abou t  these 

findings can  be drawn .   

 

The frequency of coca ine use over  the preceding six mon ths was higher 

among dependen t  than  n on-dependen t  subjects in  both  the ICU and NICU 

groups and proved to be the on ly significan t  independen t  predictor  of 
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dependence. Although  coca ine-dependen t  subjects had used coca ine more 

frequen t ly than  non-dependen t  subjects, the median frequency of use was 

twice a  week among ICU, and once a mon th among NICU. These findings a re 

a t  odds with  the widely held belief tha t  dependence implies frequen t  use of a  

drug and demonstra te tha t , con tra ry to th is not ion , even  “recrea t iona l” users 

of coca ine may qua lify for  a  diagnosis of dependence.   

 

The propor t ions of dependen t  subjects in  both  the ICU and NICU groups tha t  

had exper ienced physica l and/or  psychologica l problems rela ted to their  

coca ine use in  the la st  12 months were approximately twice tha t  of non -

dependen t  subjects. While an  associa t ion  between  coca ine dependence and a  

h igh  preva lence of physical and psychologica l hea lth  problems has been 

demonstra ted by previous resea rch  (Kaye et  a l., 2000), the cu rren t  study has 

shown tha t  the exper ience of such  problems may be one of the major  fea tu res 

of the coca ine dependence syndrome. Although  not  a  cr iter ion necessa ry for  a  

diagnosis, the con t inua t ion  of coca ine use despite exper iencing associa ted 

hea lth  problems was repor ted by a t  least  eigh ty percen t  of coca ine -dependen t  

ICU and NICU. 

 

Overa ll, these results suggest  tha t  the correla tes of coca ine dependence 

per ta in  main ly to the pa t terns and consequences of coca ine use per se, ra ther  

than  to the character ist ics or  drug use ca reer  of the user . Moreover , the 

poten t ia l for  dependence does not  appear  to be in fluenced by either  user  

character ist ics or  rou te of admin ist ra t ion . Hence, an  employed, well-

educa ted, non -in jector  may be just  a s likely to become coca ine-dependen t  as 

an  injector  with  a  lower  socio-economic sta tu s if the two a re using coca ine 

equa lly as frequen t ly.      
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4.5 The S DS  as a diagnost ic m easure of cocaine dependence  

The presen t  study revea led the SDS to be a  test  of h igh diagnost ic u t ility for  

the measuremen t  of coca ine dependence. A score of 3 was fou nd to be the cu t -

off poin t  tha t  best  discr imina tes between  the presence or  absence of a  DSM -

IV diagnosis of coca ine dependence. As such, the cu t -off poin t  of 5 (i.e. an  SDS 

score of 5 or  more) used to diagnose amphetamine dependence (Topp & 

Matt ick, 1997) is not  appropr ia te for  the diagnosis of coca ine dependence, 

being too conserva t ive a  cr iter ion  and thus underest imat ing the t rue 

preva lence of coca ine dependence.   

 

4.6 Physical and psychological problem s associated with  cocaine use  

Physica l and psychologica l hea lth  problems rela ted to coca ine use were 

common among both  ICU and NICU, with  over  a  ha lf of each  group repor t ing 

tha t  they had exper ienced such problems in the previous 12 months. The 

finding tha t  NICU were ju st  a s likely as ICU to repor t  both  typ es of problems 

suggests tha t  non-in ject ing rou tes of admin ist ra t ion  a re not  withou t  r isk of 

ha rm to the user .  

 

With  respect  to physica l problems, the rou te of admin ist ra t ion  did appear  to 

bear  some rela t ion  to the na tu re of the problems exper ienced. One of the most  

common types of physica l problem reported by NICU, for  example, was 

rela ted to the snor t ing of coca ine, i.e. sinus/nasa l congest ion  and/or  bleeding. 

Whilst  not  the most  common type of physica l problem among ICU, vascu la r  

problems were repor ted by 14% of th is group, a  substan t ially grea ter  

propor t ion  than  tha t  of ICU in  previous resea rch  (Kaye et  a l., 2000). An  

associa t ion  between  in ject ing coca ine use and vascu la r  damage has been 

demonstra ted by previous resea rch  (Kaye et  a l., 2000; McKetin  et  a l ., 1999) 

and is though t  to be due to the h igher  frequency with  which  coca ine, rela t ive 

to other  drugs, is in jected (Cha isson  et  a l., 1989; Schoenbaum et  a l., 1989).  



 27 

While there a re cer ta in  physica l problems un ique to the method by which  

coca ine is administ ered, there a re many others tha t  occur  ir respect ive of the 

way coca ine is u sed. The hea lth  r isks associa ted with  in ject ing drug use have 

been  well documented (Kaye et  a l., 2000; Ross et  a l., 1994; Ross et  a l., 1997) 

and the fact  tha t  these r isks a re increa sed by the h igher  in ject ing frequency 

tha t  is typica lly associa ted with  the use of coca ine shou ld not  be ignored. 

However , the finding tha t  hea r t  pa lpita t ions and numbness/t ingling were the 

problems repor ted by the h ighest  propor t ion  of ICU and NICU, respe ct ively, 

indica tes tha t  the grea ter  ha rm associa ted with  inject ing coca ine use may be 

eclipsed by the ha rm caused by the effects of the drug itself. Moreover , there 

was no difference between  the likelihood of each  group having exper ienced 

physica l problems from coca ine. As such , non -in ject ing coca ine use may be no 

less detr imen ta l to the user’s hea lth  overa ll than  inject ing coca ine use.   

 

The suggest ion  tha t  the ha rm associa ted with  coca ine use is la rgely 

independen t  of the way in  wh ich it  is admin istered is a lso suppor ted by the 

lack of difference between  the propor t ions of ICU and NICU tha t  had 

exper ienced psychologica l problems in  the previous 12 months. Moreover , the 

most  commonly repor ted psychologica l problems were the same among both 

groups.  

 

While the major ity of NICU in  the cu rren t  study had snor ted coca ine, other 

resea rch  has shown tha t  the smoking of freebase or  “crack” coca ine can  a lso 

have ser ious physica l and psychological effects, such  as ca rdiovascula r  

problems, seizu res, st rokes, pu lmonary problems, and psychosis (Corn ish & 

O’Brien , 1996; Pla t t , 1997). These findings, in  addit ion  to those of the cu rren t 

study, suggest  tha t  there is no “sa fe” way of using coca ine. Encouraging 

users, therefore, to change to an  a lterna t ive rou te of admin ist ra t ion  may not 

on ly fa il to reduce the ha rm caused by the effects of coca ine itself, bu t  may 
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a lso in troduce a  new, and perhaps more severe, range of problems rela ted to  

the adopted method of use. 

 

Given  tha t  ICU had used coca ine fa r  more frequen t ly than  NICU in  the 

preceding 12 months, yet  were no mor e likely to exper ience resu ltan t  

problems, the physica l and psychologica l ha rms associa ted with  coca ine use 

do not  appear  to necessa r ily be a  cumulat ive effect  of repea ted use. Even  

sporadic use may be problematic. Fu tu re resea rch , therefore, shou ld take in to 

accoun t  the fact  tha t  the physica l and psychologica l hea lth  of a ll coca ine 

users, not  ju st  those who a re using on  a  regu la r  basis, may be a t  r isk.  

       

It  shou ld be noted tha t  the preva lence of coca ine-rela ted problems, physica l 

and psychologica l, was substan t ia lly grea ter  in  the presen t  study than  in  tha t  

conducted by Kaye et  a l. (2000). Whether  th is is due to differences in  the 

willingness to repor t  such  problems, differences in  the amoun t  of coca ine 

used on  each  occasion , or  to other  factors is unclea r , a s these va r iables were 

not  measured in  either study. It  is a lso possible tha t  the increased prevalence 

of coca ine-rela ted problems is a  funct ion  of the length  of t ime tha t  coca ine has 

been  readily ava ilable in  Sydney. As Kaye et  a l. (2000) noted, the increase in  

the use and ava ilability of coca ine in  Sydney has on ly been  observed since the 

mid-1990’s. With  the increase in  the number  of people in it ia t ing cocaine use, 

a long with  the increasingly longer  coca ine use ca reers of established users, it  

is not  su rpr ising tha t  a  grea ter  number  of problems a re now su rfacing. 

    

4.7 Sum m ary and conclusions 

In  summary, th is study revea led tha t  coca ine dependence among in ject ing 

and non-inject ing users is of a  level tha t  is su fficien t  to cause concern  and 

warran t  fu r ther  resea rch . While subjects who had used coca ine more 

frequen t ly were more likely to be coca ine-dependen t , a  diagnosis of 
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dependence was not  con t ingen t  on  a  h igh  frequency of use. Thus, the 

poten t ia l for  ir regula r , a s well a s regula r , u sers of coca ine to develop coca ine 

dependence shou ld be recogn ized and factored in to the development  of ha rm 

min imiza t ion  or  t rea tmen t  st ra tegies.    

 

The study a lso determined tha t , in  order to diagnose dependence, the most  

appropr ia te cu t -off poin t  on  the SDS is 3, a  lower  cu t -off than  tha t  u sed in  the 

diagnosis of amphetamine dependence. Given  tha t  it s u t ility as a  diagnost ic 

measure of coca ine dependence was sta t ist ica lly va lida ted, the SDS may be 

recommended as a  br ief screen ing inst rumen t  for  coca ine dependence. 

 

Fina lly, the study revea led a  high  preva lence of both  physical and 

psychological problems associa ted with  the use of coca ine. The likelihood of 

exper iencing such problems was independen t  of the user’s rou te of 

admin ist ra t ion  and frequency of use, a lthough  their  preva lence was grea ter  

among those who were coca ine-dependen t . Although  the study endeavoured 

to elucida te the preva lence and na tu re of the ha rms associa ted with  coca ine 

use, fu r ther  invest iga t ion  of th is subject  is warran ted.  

 

Overa ll, the findings of the study have demonstra ted tha t  coca ine is a  drug 

with  the poten t ia l to cause dependence, a s well a s a  number  of physica l and 

psychological problems, among a  broad spectrum of users with  va r ious 

pa t terns and methods of use. As such , its use shou ld be t rea ted as an  issue of 

ser ious concern  and remain  a focus of fu tu re resea rch . 
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