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Problem and Purpose

Over the past several decades there has been a 
growing recognition that a subset of substance users 
suffers from a chronic condition that requires multiple 
episodes of care over several years. 

This presentation will present

1. Epidemiological data to illustrate the chronic nature 
of substance disorders and how it relates to a 
broader understanding of recovery

2. The results of two experiments designed to improve 
the ways in which recovery is managed across time 
and multiple episodes of care. 
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Normal

10 days of abstinence

100 days of abstinence

Source: Volkow ND, Hitzemann R, Wang C-I, Fowler IS, Wolf AP, Dewey SL. Long-term frontal brain metabolic changes in cocaine 

abusers. Synapse 11:184-190, 1992; Volkow ND, Fowler JS, Wang G-J, Hitzemann R, Logan J, Schlyer D, Dewey 5, Wolf AP. 

Decreased dopamine D2 receptor availability is associated with reduced frontal metabolism in cocaine abusers. Synapse 14:169-177, 

1993.

Prolonged Substance Use Injures The Brain:
Healing Takes Time 

Normal levels of 
brain activity in PET 

scans show up in 
yellow to red

After 100 days of 
abstinence, we can 

see brain activity 
ñstartingò to recover

Reduced brain 
activity after regular 

use can be seen 
even after 10 days 

of abstinence
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Alcohol and Other Drug Abuse, Dependence and 
Problem Use Peaks at Age 20

Source: 2002 NSDUH and Dennis & Scott, 2007, Neumark et al., 2000
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Other drug or 

heavy alcohol use

Alcohol or Drug Use 
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Dependence
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Severity Category

Over 90% of 
use and 

problems 
start between 
the ages of 

12-20

It takes decades before 

most recover or die

*2002 U.S. Household 

Population estimated 

to be 235,143,246

People with drug 
dependence die an 

average of 22.5 years 
sooner than those 

without a diagnosis
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8.9%

21.2%

7.3%

0.5% 1.0% 0.6%

0%

5%

10%

15%

20%

25%

12 to 17 18 to 25 26+

Alcohol or Other Drug Abuse or Dependence Any Public or Private Treatment

Treatment Participation Rates Are Low

Source: OAS, 2006 ï2003, 2004, and 2005 NSDUH

Over 88% of adolescent and 

young adult treatment and 

over 50% of adult treatment 

is publicly funded

Few Get Treatment: 

1 in 17 adolescents, 

1 in 22 young adults, 

1 in 12 adults
Much of the private funding 

is limited to 30 days or less 

and authorized day by day 

or week by week 
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The Majority Stay in Tx Less than 90 days

Source: Data received through August 4, 2004 from 23 States (CA, CO, GA, HI, IA, IL, KS, MA, MD, ME, MI, MN, MO, MT, NE, NJ, OH, OK, RI, SC, TX, 
UT, WY)  as reported in Office of Applied Studies (OAS;  2005). Treatment Episode Data Set (TEDS): 2002. Discharges from Substance Abuse Treatment 
Services, DASIS Series: S-25, DHHS Publication No. (SMA) 04-3967, Rockville, MD: Substance Abuse and Mental Health Services Administration.   
Retrieved from http://wwwdasis.samhsa.gov/teds02/2002_teds_rpt_d.pdf .
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Less Than Half Are Positively Discharged

Source: Data received through August 4, 2004 from 23 States (CA, CO, GA, HI, IA, IL, KS, MA, MD, ME, MI, MN, MO, MT, NE, NJ, OH, OK, RI, SC, TX, 
UT, WY)  as reported in Office of Applied Studies (OAS;  2005). Treatment Episode Data Set (TEDS): 2002. Discharges from Substance Abuse Treatment 
Services, DASIS Series: S-25, DHHS Publication No. (SMA) 04-3967, Rockville, MD: Substance Abuse and Mental Health Services Administration.   
Retrieved from http://wwwdasis.samhsa.gov/teds02/2002_teds_rpt_d.pdf .
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Multiple Co-occurring Problems are Correlated 
with Severity and Contribute to Chronicity
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Nine Year Pathways to Recovery Study 
(Scott & Dennis)

Recruitment: 1995 to 1997

Sample:  1,326 participants from sequential admissions to 
a stratified sample of  22 treatment units in 12 
facilities, administered by 10 agencies on 
Chicago's west side.

Substance: Cocaine (33%), heroin (31%), alcohol (27%), 
marijuana (7%). 

Levels of Care: Adult OP, IOP, MTP, HH, STR, LTR

Instrument: Augmented version of the  Addiction Severity
Index (A-ASI)

Follow-up: Of those alive and due, follow-up interviews were
completed with 94 to 98% in annual interviews out
to 9 years; over 80% completed within +/- 1 week 
of target date. 

Funding: CSAT grant # T100664, contract # 270-97-7011
NIDA grant 1R01 DA15523
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Pathways to Recovery Sample Characteristics
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The sample is 

predominately 

African 

American, 

Middle Age, 

Female, With 

Dependence, 

and Prior 
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Source: Dennis , Scott, Funk & Foss ( 2005) (n=1,271)
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People Entering Publicly Funded 

Treatment Generally Use For Decades
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Source: Dennis et al., 2005
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After Initial Treatmenté

ÅRelapse is common, particularly for those who are: 
ïYounger
ïHave already been to treatment multiple times 
ïHave more mental health issues or pain

ÅIt takes an average of 3 to 4 treatment admissions 
over 9 years before half reach a year of abstinence

ÅYet over 2/3rds do eventually abstain

ÅTreatment predicts who starts abstinence

ÅSelf help engagement predicts who stays abstinent

Source: Dennis et al., 2005, Scott et al 2005
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The Cyclical Course of Relapse, Incarceration, 

Treatment and Recovery (Adults)

In the 

Community

Using

(53% stable)

In Treatment

(21% stable)

In Recovery

(58% stable)

Incarcerated

(37% stable)
6%

28%

13%

30%

8%

25%

31%

4%

44%
7%

29%

7%

Treatment is the 

most likely path 

to recovery

P not the same in 

both directions

Over half change 
status annually

Source: Scott, Dennis, & Foss (2005) 
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Source: Scott, Dennis, & Foss (2005) 

Predictors of Change Also Vary by Direction

In the 

Community

Using

(53% stable)

In Recovery

(58% stable)

28%

29%

Probability of Sustaining Abstinence
- times in treatment (0.83) + Female (1.72)
- homelessness (0.61) + ASI legal composite (1.19)
- number of arrests (0.89) + # of sober friend (1.22)

+ per 77 self help sessions (1.82)

Probability of Transitioning from Using to Abstinence
- mental distress (0.88) + older at first use (1.12) 
-ASI legal composite (0.84) + homelessness (1.27)

+ # of sober friend (1.23)
+ per 8 weeks in treatment (1.14)
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The Likelihood of Sustaining Abstinence 

Another Year Grows Over Time
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.

After 1 to 3 years of 
abstinence, 2/3rds will 
make it another year

After 4 years of 

abstinence, about 

86% will make it 

another year

Source: Dennis, Foss & Scott (2007)

Only a third of 
people with 

1 to 12 months of 
abstinence will 

sustain it 
another year

But even after 7 years 

of abstinence, about 

14% relapse each year
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Source: Dennis, Foss & Scott (2007)

What does recovery look like on average? 

Duration of Abstinence

1-12 Months                          1-3 Years                               4-7 Years

ÅMore social and spiritual support
ÅBetter mental health 
ÅHousing and living situations continue to improve  
ÅDramatic rise in employment and income  
ÅDramatic drop in people living below the poverty line

ÅVirtual elimination of illegal activity and illegal
income 
ÅBetter housing and living situations  
ÅIncreasing employment and income 

ÅMore clean and sober friends
ÅLess illegal activity and
incarceration 
ÅLess use, homelessness
ÅLess violence and victimization 
ÅLess use by others at home, work,
and by social peers
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Sustained Abstinence Also Reduces

The Risk of Death

Source: Scott, Dennis, Simeone & Funk (forthcoming)

-

Users/Early 

Abstainers 

more likely 

to die in 

the next 12 

months

The Risk of Death 

goes down with 

years of sustained 

abstinence

It takes 4 or 

more years of 

abstinence for 

risk to get 

down to 

community 

levels

(Matched on Gender, 
Race & Age)
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Other factors related to death rates

ÅDeath is more likely for those who 

ïAre older

ïAre engaged in illegal activity

ïHave chronic health conditions

ïSpend a lot of time in hospitals

ïSpend a lot of time in and out of substance 
abuse treatment

ÅDeath is less common for those who 

ïHave a greater percent of time abstinent

ïHave longer periods of continuous abstinence

ïGet back to treatment sooner after relapse
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False Negative Rates of Self-Reported Past 

Week Use vs. Urine by Feedback Condition
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* Bars connected by a line are not significantly different from each other.

Source: Scott, Dennis, & Foss (2007)
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Urine Feedback Only (n=160)
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Post Script on the Pathways Study

ÅThere is clearly a subset of people for whom 
substance use disorders are a chronic condition that 
last for many years

ÅRather than a single transition, most people cycle 
through abstinence, relapse, incarceration and 
treatment 3 to 4 times before reaching a sustained 
recovery. 

ÅIt is possible to predict the likelihood risk of when 
people will transition

ÅTreatment predicts who transitions from use to 
recovery and self help group participation predicts 
who stays in recovery.

ÅñRecoveryò is broader than abstinence and often takes 
several years after initial abstinence 
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The Early Re-Intervention (ERI) Experiments 
(Dennis & Scott)

ERI 1 ERI 2

Recruitment Recruited 448 from 

Community Based Treatment 

in Chicago in 2000 (84% of 

eligible recruited)

Recruited 446 from 

Community Based Treatment 

in Chicago in 2004 (93% of 

eligible recruited)

Design Random assignment to 

Recovery Management 

Checkups (RMC) or control

Random assignment to 

Recovery Management 

Checkups (RMC) or control

Follow-Up Quarterly for 2 years (95-97% 

per wave)

Quarterly for 4 years (95 to 

97% per wave)

Data Sources GAIN, CEST, Urine, Salvia 

Staff logs

GAIN, CEST, CAI, Neo, CRI, 

Urine, Staff logs

Publication Dennis, Scott & Funk 2003;  

Scott, Dennis & Foss, 2005

Dennis & Scott (in press); 

Scott & Dennis, (under 

review)

Funding Source NIDA grant R37-DA11323
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Sample Characteristics of ERI-1 & -2 Experiments
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Recovery Management Checkups (RMC) 
in both ERI 1 & 2 included:

ÅQuarterly Screening to determining ñEligibilityò 
and ñNeedò 

ÅLinkage meeting/motivational interviewing to:

ïprovide personalized feedback to participants 
about their substance use and related problems, 

ïhelp the participant recognize the problem and 
consider returning to treatment, 

ïaddress existing barriers to treatment, and 

ïschedule an assessment. 

ÅLinkage assistance

ïreminder calls and rescheduling

ïTransportation and being escorted as needed
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Impact of On-site Urine On False Negative Urines
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RMC Protocol Adherence Rate by Experiment
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(25 vs. 30%)

d=0.18*
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d=0.43*

Range of rates by quarter        * P(H: RMC1=RMC2)<.05<-Average->

ERI-1                     ERI-2

ERI 2 Generally averaged as 
well or better than ERI 1

Improved
Screening
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Tx 

Engagement

Quality assurance and transportation 
assistance reduced the variance

Source: Scott & Dennis (under review)
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ERI-1 Time to Treatment Re-Entry
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ERI-2 Time to Treatment Re-Entry
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ERI-1:  Impact on Outcomes
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ERI-2:  Impact on Outcomes at 45 Months
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ERI1&2:  Impact Treatment Re-entry by 
Comorbidity and condition*
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Source: Rush, Dennis, Scott, Castel, & Funk (2008)
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In the 
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(71% stable)

In Treatment

(35% stable)
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ERI 1: Impact on Primary Quarterly Pathways 
to Recovery over 2 years
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Source: Scott et al 2005, Dennis & Scott, 2007
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Source: Scott et al 2005, Dennis & Scott, 2007

ERI 1: Impact on Primary Quarterly Pathways 
to Recovery over 2 years

Transition to Tx vs. 
Continued Use
- Freq. of Use (0.7)
+ Prob. Orient. (1.4)
+ Desire for Help (1.6)
+ RMC (3.22)

Transition to Recovery vs  Continued Use
- Freq. of Use (0.7)         + Prob. Orient. (1.3)
- Dep/Abs Prob (0.7)     + Self Efficacy (1.2)            

- Recovery Env. (0.8)       + Self Help Hist (1.2)
- Access Barriers (0.8)      +  per 10 wks Tx (1.2)

8%
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In the 

Community

Using

(75% stable)

In Treatment

(32% stable)
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ERI 2: Average Quarterly Transitions over 3 
years
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Again the 

Probability of 
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is Higher from 
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Source: Riley, Scott & Dennis, 2008 
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In the 

Community

Using

(75% stable)

In Treatment

(32% stable)

In Recovery

(58% stable)

10% 35% 25%

Source: Riley, Scott & Dennis, 2008 

ERI 2: Average Quarterly Transitions over 3 
years

Transition to Tx (vs use)
- Tx Resistance (0.93)  
+ Freq. of Use (25.30)
+ Desire for Help (1.23)
+ Wks of Self Help (1.51)
+ Self Help Act. (1.37)
+ Prior Wks of Tx (1.07)
+ RMC (2.08)

Transition  Tx  to Recovery (vs. relapse)

- Freq. of Use (0.01)     + Self Help Act. (1.31) 

- Tx Resistance (0.79)    + Wks Self Help (1.39)
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Positive Consequences of Early ReAdmission

ÅCheckups and Early Readmission to Treatment were 
associated with: 

ïLess substance use and problems

ïShorter periods of time using in the community

ïMore days of abstinence

ïLonger periods of abstinence

ïMore attendance and engagement in self help 
activities

ÅAbove were associated with: 

ïFewer HIV risk behaviours

ïLess illegal activity, arrests, and time incarcerated

ïFewer mental health problems

ïLess health care utilization

ïLess costs to society

Source: Scott & Dennis (2009)
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Post Script on ERI experiments

ÅAgain, severity was inversely related to returning to 
treatment on your own and treatment was the key 
predictor of transitioning to recovery

ÅThe ERI experiments demonstrate that the cycle of 
relapse, treatment re-entry and recovery can be 
shortened through more proactive intervention

ÅWorking to ensure identification, showing to 
treatment, and engagement for at least 14 days upon 
readmission helped to improve outcomes

ÅERI 2 also demonstrated the value of on-site proactive 
urine testing versus the traditional practice of sending 
off urine for post interview testing
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Source: French et al., 2008; Chandler et al., 2009; Capriccioso, 

2004

Cost of Substance Abuse Treatment Episode

$407

$1,249

$1,132

$1,384

$2,486

$2,907

$4,277

$14,818

$
0

$
1

0
,0

0
0

$
2

0
,0

0
0

$
3

0
,0

0
0

$
4

0
,0

0
0

$
5

0
,0

0
0

$
6

0
,0

0
0

$
7

0
,0

0
0

Screening & Brief Inter.(1-2 days)

In-prison Therap. Com. (28 weeks) 

Outpatient (18 weeks)

Intensive Outpatient (12 weeks)

Treatment Drug Court (46 weeks)

Residential (13 weeks)

Methadone Maintenance (87 weeks)

Therapeutic Community (33 weeks)

$22,000 / year 

to incarcerate 

an adult

$30,000/ 

child-year in 

foster care

$70,000/year to 

keep a child in 

detention

Å$750 per night in Detox

Å$1,115 per night in hospital 

Å$13,000 per week in intensive 

care for premature baby

Å$27,000 per robbery

Å$67,000 per assault

Compare with 

Potentially Avoidable Costs
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Investing in Treatment has a Positive Annual 
Return on Investment (ROI)

ÅSubstance abuse treatment has been shown to have a 
ROI of between $1.28 to $7.26 per dollar invested 

ïThe main variability being how many different things were 
valued 

ÅTreatment drug courts have an average ROI of $2.14 to 
$2.71 per dollar invested

ïReturns higher for courts including people committing more 
crimes (vs. limited to first time offenders)

Source:  Bhati et al., (2008); Ettner et al., (2006)
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Summary Points 

ÅAddiction is a chronic condition that can last for decades 

ÅRecovery is likely 

ÅIdentifying and treating addiction early gets people to 
recovery faster

ÅMonitoring for relapse and early re-intervention reduces 
use and increases abstinence

ÅGetting and staying well from addiction is associated 
with:

ïImproved housing, jobs, income, mental and 

physical health

ïReductions in HIV risk behaviors, illegal activity, 
legal problems, incarceration and death

ïReduced costs to society
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Implications for Health Care Reform 

ÅFinancing for addiction care should ideally be 
modeled after financing for other chronic conditions 

ÅThis means being more assertive in finding and 
getting people into treatment initially 

ÅExpanded treatment capacity to reduce demand

ÅImproved step down and continuing care 

ÅBetter linkage to self help and recovery services

ÅSeveral years of post treatment monitoring 

ÅTeaching self management and monitoring

ÅAssertive early re-intervention when people relapse
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