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Abstract
Individuals who have developed a clinical dependence on drugs and/or alcohol often report that they
sought help because they were “sick and tired of being sick and tired.” Quality of life (QOL) remains
the missing measurement in the addictions arena. The few studies conducted to date show that QOL
is typically poor during active addiction and improves as a function of remission. An intriguing
question bears on the role of quality of life in subsequent remission status. Reasoning that higher life
satisfaction may `increase the price' of future use and thus enhance the likelihood of sustained
remission, this exploratory study tests the hypotheses that quality of life satisfaction prospectively
predicts sustained remission, and that motivational constructs mediate the association. Inner city
residents (N = 289, 53.6% male, mean age 43) remitting from chronic and severe histories of
dependence to crack and/or heroin were interviewed three times at yearly interval beginning in April
2003. Logistic regression findings generally support our hypotheses: Controlling for other relevant
variables, baseline life satisfaction predicted remission status one and two years later and the
association was partially mediated by motivation (commitment to abstinence) although the indirect
effect did not reach statistical significance. Findings underline the importance of examining the role
of quality of life satisfaction in remission processes. Limitations of this exploratory study are
discussed including the use of a single item global life satisfaction rating; suggestions for future
studies are discussed including the need to embrace QOL as a bona fide clinical outcome and to use
comprehensive standardized QOL measures that speak to individual dimensions of functioning.
Implications are noted, especially the need for the addiction field to continue moving away from the
pathology-focused model of care toward a broader model that embraces multiple dimensions of
positive health as a key outcomes.

Keywords
Quality of life; remission; recovery; motivation; addiction; processes

1. Introduction
Drug and alcohol abuse are associated with multiple negative consequences in all areas of
functioning.1 Substance use disorders are characterized in DSM-IV “as maladaptive patterns
of substance use leading to clinically severe impairment or distress” in a broad range of areas
of functioning including physical or psychological problems, personal safety, social relations,
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roles and obligations, work (American Psychiatric Association, 1994). These negative
consequences and the hope for a better life, a ̀ normal life', are key reasons substance users cite
for wanting to stop using and for seeking help. The broad construct of quality of life (QOL)
has assumed increased importance in clinical practice and research. Most areas of biomedical
research have made a gradual paradigmatic shift from the traditional pathology-focused model
of evaluating interventions by assessing disease-specific outcomes, to one that incorporates or
is complemented by outcomes emphasizing QOL. Large-scale biomedical clinical trials now
routinely include QOL as primary or secondary measures of outcome (Foster et al., 1999).
Quality of life is an important diagnostic and outcome criterion that incorporates the
individual's subjective view and illuminates domains not captured by traditional symptom
measures (Donovan et al., 2005). Further, there is increasing evidence that QOL is of prognostic
value - for instance, in treatment settings, higher pretreatment QOL satisfaction predicts better
outcomes in inpatient psychiatric units (longer stay, fewer psychiatric symptoms)
independently of baseline psychiatric status and other relevant factors (Russo et al., 1997; also
see Lis et al. 2006).

1.1 Quality of life: Conceptualization and assessment
QOL research remains an emerging field; there is no universally accepted definition in
biomedical circles (Bonomi et al., 2000; Smith et al., 1999). There is however a broad
consensus that QOL is subjective - it cannot be observed by others (Bonomi et al., 2000); it is
related to, but broader than perceived health status (Patrick & Erickson, 1988) and it is
multidimensional - it captures a broad range of clinical, functional and personal variables
(Aaronson, 1990 and 1991). Clinicians, researchers and federal agencies (NIH PROMIS, the
U.S. Department of Health and Human Services' Food and Drug Amdinistration, 2006)
unanimously regard three domains (dimensions) as key components of QOL: physical, social,
and mental health and functioning (Testa & Simonson, 1996). Traditionally, the
conceptualization of QOL has mirrored the pathology-based clinical care model and centered
on subjective perceptions of the impact of health status on physical, psychological and social
functioning and well-being (i.e., limitations in functioning), a concept referred to as “health-
related quality of life” (HRQOL). In the last decade, in parallel with the reconceptualization
of health as a positive resource rather than the mere absence of symptoms (WHO, 1985), “the
goal is longevity with good function, and the challenge to health professionals is not only
preventing disease and overcoming it when it occurs, but also helping people to achieve that
goal” (Breslow, 2006, p17). A broader conceptualization of QOL has developed, exemplified
by the World Health Organization's (WHO) definition of QOL as “an individual's perception
of their position in life in the context of the culture and value systems in which they live and
in relation to their goals, expectations, standards and concerns.” (WHOQOL Group, 1995).
This generic or overall conceptualization of QOL encompasses both life satisfaction in general,
and satisfaction with specific life domains; in addition to shifting the focus from limitation in
functioning to wellness, overall QOL is also conceptualized more broadly than is HRQOL,
extending the scope from the three traditional dimensions (social, psychological and physical
health) to factors such as environment safety and opportunity for recreation and leisure (i.e.,
living context). Bonomi et al. (2000), who reported on the US validation of the WHO
instrument noted that “these additional factors that are not considered in some QOL

1We note that studies by “rational addiction” researchers and theorists challenge the prevalent belief that substance misuse carries only
negative consequences; for example, for the active user, substance misuse may be experienced as positive at the time in the short-term
(e.g., Vuchinich & Heather, 2003). Indeed, some substance misusers report positive effects of drug or alcohol use, mostly short-term
consequences: such as feeling self-confident and more competent, becoming more sociable and being able to cope with mental complaints,
e.g. reducing anxiety (e.g., Rudolf & Priebe, 2002). This study focuses on elucidating remission processes and is conducted among
individuals who have come to the conclusion that for them, the consequences of substance misuse are negative so that they seek to
maintain remission.
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instruments, [but] have been found important to individuals, groups and society, and are
integral in describing overall QOL” (p. 1).

As summarized in Table 1, the two conceptualizations of QOL are reflected in the way they
are measured. HRQOL measures, such as the MOS-Short For surveys (SF) series of
instruments such as the SF36 (Ware, 1993), the most widely used instrument in biomedical
QOL research, assess “health-limited” function bearing on daily tasks and social functioning
- e.g., “has your health limited you in walking one block?” whereas overall “generic' QOL
instruments, such as the World Health Organization Quality of Life instrument (WHOQOL-
BREF - WHOQOL Group, 1998) assess perceived objective functioning (`how is your
memory?') and subjective evaluation of functioning (`how satisfied are you with your memory
function?'). The pathology-focused HRQOL approach is informative but limited in usefulness;
it says where functioning limitations lie but does not inform on overall well being or satisfaction
with life in general. Writing on behalf of the WHOQOL group, Szabo (1996) noted that most
HRQOL instruments, “while beginning to provide a measure of the impact of disease, do not
measure QOL per se” (p. 355- emphasis added). It is important and of prognostic value (see
earlier) for clinical care to know how satisfied people are with important aspects of their life
(e.g., social relations, health, living context) and measures of disease alone are insufficient
determinants of health status (Bonomi et al., 2000;Skevington et al., 2004).To date, the bulk
of QOL research, especially in the addictions, has adopted the HRQOL conceptualization and
used corresponding instruments. This may be changing as the addiction field is increasingly
recognizing the importance of focusing on positive outcomes (Venner et al., 2006); to wit,
three recent European studies have used the WHOQOL-BREF instrument in their work among
substance users (Bizarri et al., 2005;DaSilva et al., 2005;Günther et al., 2006) as does the
NIAAA-funded COMBINE study (see Cisler et al., 2005), signaling that North American
addiction researchers and their funding agencies are increasingly recognizing the usefulness
of this area of research.

1.2 Quality of Life research in the Addictions
In 1990, Fallowfield referred to QOL as the missing measurement in health. Today, virtually
no area of medicine is without published studies on QOL (Morgan et al., 2003). In 2008, QOL
remains the missing measurement in addiction research. We lag far behind biomedical
disciplines as well as behind the mental health field in embracing QOL as an essential outcome
domain, especially in the US (Morgan et al., 2003). Systematic use of QOL indicators to
monitor outcomes has been scarce in spite of the wide-ranging effects of substance use
disorders (SUD) on patient, family and society (Peters & Foster, 2001; Préau et al., 2006).2
Recent reviews of the published literature indicate that a total of fewer than 40 studies have
been published on QOL among SUD populations in the past 20 years (e.g., Donovan et al.,
2005; Finney et al., 2003; Foster et al., 1999; Morgan et al., 2003; Smith & Larson, 2003;
Rudolf & Watts, 2002). Published SUD studies almost all bear on alcohol-dependent persons
with fewer than ten published studies examining QOL among illicit drug users (Morgan et al.,
2003; Rudolf & Watts, 2002). A few studies have used mixed samples of alcohol and drug
dependent individuals to study QOL (e.g., Morgan et al., 2003; Stein et al., 1998). Moreover,
QOL studies of drug using populations have been restricted to dually-diagnosed persons and/
or opiate users (Bizzarri et al., 2005; Fassino et al., 2004; Puigdollers et al., 2004; Villeneuve
et al., 2006; Vorma et al., 2004). We found only one published (cross-sectional) study among
crack/cocaine dependent persons (Havassy & Arns, 1998) in spite of crack accounting for 42%

2An anonymous reviewer suggested mention be made of the possible iatrogenic effects of professional SUD treatment. For example,
Moos (2005) reviewed relevant studies and found that between 7% and 15% of patients who participate in psychosocial treatment for
substance use disorders may be worse off subsequent to treatment than before. Moos concluded that safety standards and monitoring
procedures are needed to identify such occurrences and that researchers should strive to elucidate the specific causes of iatrogenic effects
as well as identify strategies to counteract any such effects.
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of treatment demand in the US while heroin accounts for only 27% of admissions (United
Nations Office of Drug Control and Crime Prevention, 2000). There are of course studies that
examine non-substance use outcomes but do not include the term QOL as keyword - e.g.,
studies using the Addiction Severity Index (ASI, Mclellan et al., 1992) encompassing domains
such as family and social relations, psychological health and employment). Finney and
colleagues (2003) reviewed 30 years of published outcome research on professional
interventions for alcohol-dependent persons (1968-1998) and concluded that measures of
global functioning were less likely to be included in more recently published studies. Of
multigroup studies published between 1990 and 1998, only 38% reported on psychological
functioning, the most frequent non-substance use outcome examined; 13% reported on global
functioning, 13% on social/marital functioning, 16% on occupational functioning, 12% on
physical health.

1.3 Quality of life among active and remitting substance users
The small body of research currently available on QOL among persons who use or abuse
substances has been conducted for the most part, using convenience samples of individuals
enrolled in professional treatment services; as is characteristic of emerging fields, the
knowledge is base plagued with a number of limitations including a dire lack of prospective
work and of long-term follow-ups among the few prospective studies, a lack of uniformity in
the instruments used and in the way scores are reported. Available evidence shows that QOL
is consistently poorer among active SUD persons and treatment seekers than among cohorts
without SUD or chronic psychiatric conditions (for review, Donovan et al., 2005; Foster et al.,
1999; Rudolf & Watts, 2002; Smith & Larson, 2003). This is consistent across comparisons
of alcohol dependent samples with clinical and non-clinical cohorts (e.g., Daeppen et al.,
1998), primary care patients (Johnson et al., 1995; Kraemer et al., 2002; Spitzer et al., 1995;
Volk et al., 1997), comparison groups with chronic health or mental health conditions (Foster,
Marshall & Peters, 1997 and 2000a; Powell & Crome, 1999), cancer, diabetes and heart failure
(Foster et al;, 1997 and 2000b; Stein et al., 1998), and with nonalcoholic healthy groups
(Rippeth, 1997; Romeis et al., 1999; Smith & Larson, 2003). For example, Smith and Larson
(2003) reported that as measured by the SF-36 (Ware, 1993), SUD treatment clients have
significantly lower QOL than the general population, as low or lower than patients with lung
disease and diabetes and significantly lower than that of patients awaiting cardiac surgery. In
terms of individual substances, the only study including cocaine dependent persons reported
lower life satisfaction among primary cocaine users than in matched groups of users of other
substances or non-abusers (Havassy & Arns, 1998). Moreover, one study reported that drug
use may impair QOL more than does alcohol use (Smith & Larson, 2003) although another
group found no difference in QOL between alcohol and drug users (Stein et al, 1998).

Given the low QOL among active users, a number of short-term studies, mostly among alcohol
dependent samples, suggest that abstinence is associated with significant gains in QOL,
particularly in mental functioning, and that QOL deteriorates among individuals who relapse
(Foster et al., 2000a and 2000b; Holcomb et al., 1997; Kraemer et al., 2002; Morgan et al.,
2003; Perrotta et al., 1999; Villeneuve et al., 2006; Vorma et al., 2004). The longest study
bearing on QOL domains (although not labeled as `quality of life research') among substance
dependent individuals followed previously untreated alcoholics at 2- and 10 years post-
treatment and assessed physical, mental, social and occupational functioning (Moos et al.,
1990). At 2-year follow-up, 49% were remitted (no drinking-related problems or clinical
alcohol use in the previous 2 years) and at 10 years, 57% were remitted. At both follow-ups,
the remitted group had significantly higher levels of functioning than did the relapsed group
in every domain under study. Moreover, compared to a normative sample with no dependence
history, the stably remitted group exhibited only a few deficits at 2-year follow-up (in physical
and mental health) and functioned normally at 10-year follow-up. On the other hand, the
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relapsed group had significant deficits in functioning at both follow-ups, compared to both
stably remitted and normative individuals. At this writing, the knowledgebase is lacking on
QOL status or trajectories among individuals who remit naturally (i.e., without the use of formal
or informal resources),

We examined the association between QOL satisfaction and remission duration in the same
large sample of formerly poly-drug dependent persons in for the present study. Participants
ranged in length of abstinence from one month to over ten years at recruitment (Laudet et al.,
2006). In cross-sectional analyses, overall quality of life satisfaction increased gradually from
under 6 months to 3 years of remission (i.e., a duration often considered as `stable' remission,
Brecht et al., 1987); remission duration was significantly associated with QOL satisfaction,
accounting for 9% of the variance explained, a finding that is consistent with prior reports that
the role of abstinence on QOL is relative small (e.g., Stein et al., 1998). Subsequently, we
reported findings from prospective analyses with the same cohort whereby after controlling
for baseline level of QOL satisfaction, baseline abstinence duration predicted higher levels of
QOL satisfaction a year later (Laudet et al., 2008). Taken together, emerging findings suggest
that QOL is poor in key functioning domains among substance users and that reduced substance
use and especially, abstinence, are associated with QOL improvements. Addiction is a chronic
condition and treatment gains are often short-lived, especially in the absence of participation
in post-treatment recovery promoting activities such as participation in 12-step fellowships
(Fiorentine and Hillhouse, 2000; Kelly et al., 2006) or other support groups, and/or establishing
a drug-free substance network. Many substance users cycle between abstinence and active use
multiple times before (if ever) reaching stable remission (e.g., Dennis et al., 2005) Even among
individuals who engage in recommended remission-promoting activities, relapses are not
uncommon. This suggests that important factors implicated in sustaining remission remain
unidentified.

1.4 Role of quality of life in remission processes
An intuitively appealing and potentially important question is whether QOL satisfaction plays
a role in subsequent symptom level. Research on QOL among those with chronic conditions
has focused thus far on the unilateral effect of symptom management on QOL -e.g. does
symptom reduction lead to improved QOL? The human experience is complex, representing
a dynamic interaction among multiple domains (biology, individual characteristics, internal
and external resources and stressors, culture) that influence each other and cannot adequately
be captured through linear or unidirectional analyses. A few researchers working with chronic
disease populations outside of the addiction field have suggested that QOL may influence
subsequent symptom status so that the association between QOL and subsequent symptom
level may be bidirectional. For example, Youssef and colleagues noted that “Uncontrolled
blood pressure alters hypertensive patients' QOL through anxiety and depressive reactions, and
poor QOL hampers blood pressure control even with a therapeutic regimen” (Youssef et al.,
2005. p.117). In the addictions arena, considering a bidirectional relationship between QOL
and remission would translate into asking not only whether substance use affects QOL but
also whether level of QOL satisfaction predicts subsequent remission. One of the most
important predictors of remission is having something to lose (e.g., friends, health, job) if
substance use continues (Costello, 1975; Havassy et al., 1993; Vaillant, 1995). Past
consequences of drug use (loss) can also motivate change through the desire to ward off further
loss. Behavioral economics and behavior choice theory are useful in elucidating these
mechanisms (Bickel et al., 1992; Degrandpre et al., 1994). Drug dependence can be understood
in terms of behavior choice - what factors result in the choice of drug over other reinforcers
(Bickel et al., 1996). Of particular relevance is the basic principle of demand law whereby
consumption decreases as price increases (Allison, 1983). Living drug-free is associated with
a significant increase in positive experiences and with improvements in many areas of life (e.g.,
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Laudet & White, 2005); these improvements may `increase the price' of future substance use;
in other words, the risk of losing the valued benefits of a drug-free life may sustain motivation
for abstinence.

We first identified this theme in qualitative interviews conducted in the sample used for the
present study. Speaking of what helped maintain remission (`recovery'), participants made
statements such as: “What worked for me is just the thought that I don't wanna go through that
madness no more. … See, cause if I was to do that, I probably would lose everything”. Several
researchers have alluded to the role of QOL on remission; for example, Blomqvist noted that
among remitted substance users, “stability/improvements in several life areas contributed to
sustaining the resolution” (2002, p. 149). Rudolf & Priebe (2002) reported that high satisfaction
with life at treatment admission predicted subsequent abstinence rates. Conversely, low QOL
may heighten the risk of relapse (e.g., Foster et al., 1998); in one study, emotional distress,
being with peers who make commitment to abstinence difficult, and difficulties with
relationship and finances during the year after baseline predicted relapse 12 months later (Claus
et al., 1999; also Hoffmann & Miller, 1993). Thus QOL may be an important prognostic
indicator and predictor of remission, yet it has not been examined systematically as such.
Elucidating this issue and possible mediating processes has significant implications for service
delivery: Intervention strategies focusing on non-substance use outcomes (e.g., housing,
education work and social roles, existential well-being and spirituality, recreational activities)
may afford clients something valued that they want to retain (something to lose), thus enhancing
commitment to recovery. Conversely, QOL decreases including those resulting from general
circumstances (e.g., bereavement, illness) may heighten the risk of relapse.

1.5 Study Objectives
The present study is a first step toward elucidating the role of QOL satisfaction in subsequent
remission status among formerly drug-dependent persons. We build on our previous reports
and use repeated measurements to test the following hypotheses:

1. Baseline level of quality of life satisfaction prospectively predicts sustained remission
one and two years later, after controlling for baseline length of remission.

2. The association between QOL satisfaction and subsequent remission status is
mediated by motivational constructs

2. Materials and Method
2.1 Sample

Recruiting was conducted in New York City through media advertisements over a one-year
period starting in March 2003.3 Media recruiting has been the method of choice for studying
recovered substance users who, by definition, do not present themselves at treatment programs.
(e.g., Burman, 1997,Toneatto et al., 1999,Rumpf et al., 2000; for review, see Sobell et al.,
2000) as well as persons who had resolved other addictions (e.g., gambling, Hodgins et al.,
2000). A study assessing possible selection bias in media recruitment of naturally-recovered
alcohol dependent persons compared a media recruited sample with a large random general
population sample and concluded that “data do not justify assumption that a serious bias
devalues findings from studies using media solicitation” (Rumpf et al, 2000, p. 773). The
authors went on to state that “In contrast to snowball sampling, media solicitation avoids a

3Sample text of recruiting ad: “Have you successfully overcome a drug problem? NDRI is interested in interviewing anyone in NYC
who used to have a serious problem with drugs and is no longer using. Your experiences can provide valuable information to help people
with similar problems. Confidentiality is strictly maintained. Participants compensated for time. We do not provide treatment. Call
Pathways toll free (800) xxx-xxxx”
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recruitment of closed subcultures and a selection bias that can be minimized through a broad
scope in the media.”

Interested parties called a toll-free number and were screened briefly as described in details
elsewhere (Laudet et al., 2005). Eligibility criteria for the study were: (1) fulfilling the DSM-
IV(TR) criteria for abuse or dependence of any illicit drug for at least one year in one's lifetime,
but not in the past month; (2) self-reported abstinence from illicit drugs for at least one month,
and (3) not being enrolled in residential treatment.4 Eligible individuals were contacted within
a week of screening to schedule an in-person interview. Seven hundred and two unduplicated
screenings were conducted. Of those, 440 were eligible and 353 were interviewed during the
recruiting period (81% of eligible callers; we closed recruiting once our target sample size was
attained). The study was reviewed and approved by NDRI's Institutional Review Board (IRB)
and we obtained a certificate of confidentiality from our funding agency. The baseline interview
session (BL) started by explaining the voluntary nature of the study, participation requirements
and administration of the informed consent procedure. The interview lasted an average of two
and a half hours. Each participant was paid $30 for his/her time. In-person interviews were
also conducted one- and two-years after baseline. The one- and two-year follow-up interview
protocols (F1 and F2) were somewhat shorter (background and historical information was
collected at baseline); participants were paid $40 and $50, respectively, for these interviews.
Participants were contacted by mail quarterly to maintain updated locator information and to
thank them for their continued participation in the project. Three-hundred and seventeen one-
year follow-up interviews were conducted on average (mean) 379 days after baseline (St Dev.
= 45 days) and 308 F2 interviews were conducted a mean of 361 days after F1 (St. Dev. = 73
days), representing retention rates of 92% and 90% at F1 and F2, respectively). The sample
for this study consists of the 289 individuals from whom we obtained both F1 and F2 data
(84% of the surviving baseline cohort; 11 died).

Study participants were evenly divided between men and women (53.6% male), most were
members of under-served groups (64% African-American, 15.5% non-Hispanic white, and
21.5% of other or mixed ethnic/racial background; 18% were of Hispanic origin) and ranged
in age, at baseline, from 19 to 65 years (mean = 43, Std. Dev = 7.8). Educational attainment
ranged from 5 to 18 years of schooling (mean = 12 year, Std. Dev = 2). Twenty percent were
employed part-time, 22% full time with 60% citing government or other benefits (e.g.,
Veteran's pension) as primary source of income. Over half (56%) were single, 16% were
married and 28% were widowed, separated or divorced. One quarter (24%) reported being
seropositive for HIV antibodies, 30.8% had tested positive for Hepatitis C, and 40% had been
diagnosed with a mental health disorder at some point in the past. The majority (84.4%) had
no involvement with the criminal justice system at entry in the study; 13% were on probation
or parole. Lifetime dependence severity measured by the Lifetime Non-alcohol Psychoactive
Substance Use Disorders subscale of the Mini International Neuropsychiatric Interview
(M.I.N.I, Sheehan et al., 1998) was high, with a mean score of 11.7 (Std. Dev. = 2.4; possible
range on the scale is 0 to 14). The majority of participants had used multiple substances. The
most frequent primary problem substance was crack cocaine (59.4%) followed by heroin
(18.2%). Regular drug use had lasted on average 18.7 years (St.Dev. = 12 years); 86% had
received one or more episode of addiction treatment. Length of abstinence at baseline ranged
from one month to ten years (mean length of remission = 14 months).

4This study is a naturalistic investigation of the role of psychosocial factors on long-term recovery, we wanted to be able to assess the
role of baseline community-related factors on subsequent outcome.

Laudet et al. Page 7

Subst Use Misuse. Author manuscript; available in PMC 2009 January 22.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2.2 Measures
The semi-structured instruments consisted of sociodemographics and background measures as
well as of the measures described below and summarized in Table 2. We have used most of
these instruments previously and where necessary, the items were reworded for ease of
understanding at a reading level corresponding to 9th grade in the United States. Unless stated
otherwise, higher scores represent a higher level of the construct under study.

2.2.1 Baseline length of abstinence from illicit drugs—Alcohol and drug use history
was collected using a list of 13 substances included in the Addiction Severity Index (ASI -
McLellan et al., 1992).5 For each substance `ever' used once or more, participants provided
the last date of use. A variable was computed for clean time at baseline (BL) from each
substance ever used; length of abstinence represents time since most recent use of any of the
illicit drug ever used, in months (i.e., if participant last used heroin 4 years ago and crack 5
months ago, length of recovery is 5 months).

2.2.2 Sustained remission—This was operationalized as no self-reported drug use in the
year preceding each of the follow-up interviews. Dichotomous variables were computed to
code whether or not each participant had sustained abstinence from drugs in the year preceding
F1 and in the two years preceding F2 (i.e., since baseline). While reduced use may be a
remission goal for some, empirical findings obtained both in the US and in Australia suggest
that persons with severe histories of polysubstance misuse choose total abstinence as their
remission goal (Laudet & Storey, 2006) and previous studies have reported that most failed
remission attempts are based on moderation; abstinence proves more successful (Burman,
1997; Maisto, et al., 2002).

2.2.2.1. Corroboration of self-reported substance use: Saliva samples were collected as part
of every interview but for budgetary reasons, samples are analyzed for participants who report
no substance use since the previous interview because under-reporting is typically more
prevalent in this population than is over reporting [neither participants not field staff were told
this during data collection so as to minimize bias in self-report and data collection]. Saliva
samples are tested for cocaine, opiates, THC and methamphetamines. The laboratory reports
results (positive or negative) for each substance and we computed a summary variable
(positive/negative for any of the four substances).

2.2.3 Quality of life satisfaction—“In general how satisfied are you with your life?”
answered on a visual scale where 1 = `not at all,' and 10 “completely.” This item is one of the
four Global satisfaction with life and health items in the World Health Organization Quality
of Life instrument (WHOQOL, Bonomi et al., 2000). We used this global measure because we
sought to assess participants' overall evaluation of their life satisfaction, taking into account
the balance between positive and negative as it was relevant to their individual experience
rather than the researcher deciding which life domains are or are not relevant to life satisfaction.

2.2.4 Change in life satisfaction—In addition to the yearly life satisfaction rating,
participants rated change in quality of life relative to the previous year: “Looking back on the
period [since previous interview], would you say that overall, your life has gotten a little better,
much better, a little worse, much worse or stayed about the same? We used a 5 point Likert-
type answer scale ranging from 1 (Gotten much worse) to 5 (Gotten much better).

5Alcohol, cannabis, heroin, street or illegal Methadone (to get high), other opiates/Analgesics (e.g., morphine, codeine), downers or
depressants (e.g., sedatives, barbiturates, or tranquilizers), crack, non-crack cocaine, methamphetamine or other amphetamines/
stimulants, PCP or other hallucinogens, inhalants/Solvents (Glue, gasoline), ecstasy, any other drug including over-the-counter.
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2.2.5 Motivation—We used the Commitment to Abstinence subscale of the Addiction
Treatment Questionnaire (Morgenstern & McCrady 1993; Morgenstern et al., 1996); it consists
of five items each rated from for level of agreement, ranging from 1 (strongly disagree) to 4
(strongly agree); Cronbach Alpha in this dataset = .72.

2.3 Analytic Plan
Bivariate associations among the key variables were examined as a first step to testing the study
hypotheses. The role of QOL satisfaction on subsequent remission status was examined using
logistic regressions with baseline length of remission as a control variable. Analyses to test the
mediation hypothesis were guided by widely used procedures initially described by Baron and
Kenny (1986) and Kenny et al., (1998) and most recently used to test the role of intensive
referral to 12-step meetings and of professional treatment on subsequent remission from
alcohol use (Timko, Debenedetti & Billow, 2006 and Moos & Moos, 2006, respectively). To
establish mediation, first, baseline QOL satisfaction was entered in a regression to predict F1
(or F2) remission status. Second, motivation was entered in a regression to predict subsequent
remission, controlling for life satisfaction. If the odds of continued remission are greater among
those with higher motivation, the requirements for step 2 are met. Third, life satisfaction was
regressed on commitment to abstinence, the hypothesized mediator. Finally, life satisfaction
and motivation were entered in a regression together to predict subsequent remission status;
we compared the size of the effect of life satisfaction on remission when motivation is absent
and present, and conducted a Sobel Z test to assess the significance of the indirect effect (Sobel,
1982). Statistical significance was set at p<.05 for all the analyses reported here.

2.4 Attrition analysis
We compared participants included in the analyses (n = 289) with those surviving for whom
we did not obtain a full dataset (N = 53) on key individual-level variables: age, gender, race/
ethnicity, primary substance, baseline length of recovery and lifetime addiction severity.
Differences were assessed using chi-square for categorical variables and t-tests for continuous
measures. Participants who provided a full dataset, compared to those who did not, did not
differ in lifetime dependence severity, age or primary substance; however they were
significantly more likely (p < 0.05) (a) to be older by three years at baseline (mean = 43 vs.
39.8); (b) to have been abstinent for a longer period (32 months vs. 13 months) and (c) to be
African-American (86.5 vs. 77.1%, chi sq. = 5.1).

3. Results
3.1 Descriptives

3.1.1 Substance misuse outcomes at one and two-year follow-up—Descriptives
of the study domains at each data collection point are presented in Table 2. Two-third of
participants (66.4%) reported no drug use since baseline at the one year follow-up (F1), 68.5%
reported no use since F1 at F2; overall, 58.4% of participants had no reported drug use since
BL at F2, that is, they sustained remission for two years. At F2, 13.8% of the saliva samples
were positive for one or more of the four substances,6 representing an 86.2% concordance rate
for any substance, a finding that compares favorably with reports from the DATOS study (79%
agreement between self-report and urine testing and 80% for hair toxicology for cocaine
only -Simpson et al., 2002).

Length of remission at baseline was significantly associated with greater likelihood of sustained
remission at F1, F2 and over the two years between baseline and F2. Mean length of remission

611.5% for cocaine, 2.3% for opiates, none for THC or methamphetamines..
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(abstinence) at baseline among participants who sustained remission at F1 was three and a half
years (40.8 months) compared to 15 months for those who reported substance use between
baseline and F1 (F = 23.67, p <..001). Participants who reported past year substance use at F2
had a mean of 10 months of abstinence at F1, compared to over four years (52 months) among
those who reported no substance use between F1 and F2 (F = 63.09, p <..001). A similar pattern
of results emerged with respect to difference between participants who did and did not sustained
remission for the full two years between baseline and F2.

3.1.3 Life satisfaction and motivation—Life satisfaction was relatively high throughout
the study. Change in life satisfaction at both follow-ups were at the answer level corresponding
to 'life has gotten a little better.” Motivation level was steady over the study period,
corresponding to the `agree' answer point.

3.2 Hypotheses testing
3.2.1 Does life satisfaction prospectively predict remission?—Bivariate
associations among the key domains under study are presented in Table 3. Overall life
satisfaction at baseline was significantly associated with subsequent abstinence - i.e., with
sustaining abstinence in the year ending at F1, at F2, and over the two years between baseline
and F2. In logistic regressions, controlling for baseline length of remission, life satisfaction
significantly predicted sustained remission a year later, at F1 (Exp(B) = 1.17, p<.05, CI 95%
= 1.01 -1.32), and continuous remission for two years assessed at F2 (Exp(B) = 1.18, p <.05,
CI 95% = 1.03 -1.35). Linear regression findings with baseline life satisfaction as the predictor
and duration of abstinence at F1 and again at F2 as outcomes also yielded significant results.

3.2.2 Does motivation mediate the association between life satisfaction and
subsequent remission?—In bivariate associations (Table 3) baseline QOL satisfaction
was positively associated with motivation measured concurrently; BL motivation was also
significantly associated with past year remission at F1 and with past two years remission at
F2; as a stricter test, we also examined the association between BL motivation and subsequent
remission controlling for BL life satisfaction (not shown in Table 3); the partial correlation
coefficient was significant for F1 remission (r = .21, p =.000) and for two year remission at F2
(r = .15, p =.01). Having established that QOL satisfaction significantly predicts remission,
that motivation, the hypothesized mediator, predicts remission independently of QOL
satisfaction, and that QOL satisfaction predicts motivation, analyses were conducted to test the
mediation hypothesis. Logistic regression results with F1 remission as the dependent variable
are graphically represented in Figure 1. The analyses controlled for baseline length of
abstinence, a known predictor of subsequent abstinence. The figure shows that baseline life
satisfaction is significantly associated with greater odds of sustained remission at F1 (Exp(B)
= 1.17, p<.05, CI 95% = 1.01 -1.32) and that when baseline motivation is entered in the
analyses, the association between QOL satisfaction and subsequent remission weakens (p = .
058) and baseline motivation significantly increases the odds of sustained remission at F1 (Exp
(B) = 2.99, p<.001, CI 95% = 1.69 - 5.68). Including motivation in the regression equation
predicting F1 remission reduced the beta estimating the effect of QOL satisfaction from .16
(p < .05) to .14 (ns), indicating that motivation mediated about 13% of the influence of QOL
satisfaction on F1 remission. However, the indirect effect of QOL satisfaction on subsequent
remission via motivation did not reach statistical significance according to the Sobel test (Z
= .24, p>.05). Similar patterns resulted when the analyses were repeated with past two years
remission at F2 as the dependent variable (not shown in Figure1) - baseline QOL satisfaction
predicted past two years remission at F2 (Exp(B) = 1.18, p<.01, CI 95% = 1.04 - 1.35), that
association weakened but remained statistically significant when BL motivation was entered
in the analyses (Exp(B) = 1.17, p <.05), and baseline motivation was significantly associated
with greater likelihood of F2 remission (Exp(B) = 2.3, p<.001, CI 95% = 1.29 - 4.17). Taken
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together, findings lend partial support to the study hypotheses that QOL satisfaction
prospectively predicts subsequent remission and that this association is partially mediated by
motivational processes.

4. Discussion
This exploratory study set out to examine the association between overall quality of life
satisfaction and subsequent remission from SUD. We hypothesized that the predictive role of
QOL satisfaction on subsequent remission would be mediated by motivational processes.
Findings partially supported the hypotheses in this large sample of inner city participants with
long and severe histories of dependence to “hard drugs” (crack and heroin). One of the key
benefits of mediational analyses is that they help specify the processes through which important
health outcomes occur (Finney & Moos, 1995). Motivation has long been recognized as critical
to behavior change processes. Attaining and maintaining abstinence from drugs and alcohol,
especially in the context of severe dependence, is a challenging process. Successfully remitted
individuals report that to stay in recovery, `you have to want it' (Laudet & White, 2004).
Recovery is most often experienced as an ongoing process (e.g., Burman, 2003; Flynn et al.,
2003) that requires consistent work and focus. Staying motivated to do this work is therefore
critical. Present findings indicate that controlling for duration for baseline abstinence, a strong
predictor of subsequent remission status, greater levels of overall QOL satisfaction are
associated with enhanced likelihood of remaining in remission (abstinent) one and two years
later. This association is partially mediated by motivation. These findings suggest that having
satisfying life conditions (`a better life') may represent something valued that could be lost if
substance use resumes and therefore acts as a deterrent to returning to substance misuse by
“raising the price” of doing so. Thus QOL satisfaction may play a critical role in longitudinal
remission processes - enhancing the likelihood of sustained remission as shown here, but also
conversely, possibly increasing vulnerability to relapse if QOL satisfaction decreases,
regardless of the causes of this decrease- be it substance use, depression or external events such
as an accident or illness, stress, bereavement, or job loss to name only a few.

As discussed earlier, the addiction field has thus far neglected to recognize the importance of
life quality in remission processes; this is in stark contrast with other biomedical fields where
several thousands QOL studies are published annually bearing on a wide range of chronic and
acute physical and mental `conditions' and population subgroups. There are, in all likelihood,
multiple reasons for this. Among them may be the fact that a large number of substance misusers
are members of socially and economically disenfranchised minority subgroups who do not
have a `voice' with service providers, insurers and other stakeholders. In clinical practice (and
research) in biomedical fields, patients have come to expect that quality of life issues taken
into account when discussing alternative therapeutic regimens and other clinical interventions
(e.g, Lev et al., 2004). In contrast, substance misuse has until recently been regarded and
addressed as a social ill; the clinical outcomes deemed critical may have been determined at
least as much by society's concerns as by the needs of the individuals being treated. To date,
treatment and research have focused mostly on symptom reduction (i.e., substance use)
outcomes. This is understandable and probably reflects the expectations of stakeholders groups
(e.g., service payers, the general public) who are most likely to assess the effectiveness of
treatment in terms of substance misuse and related threats to public health and safety (i.e.,
crime and infectious disease transmission). However, addressing these symptoms only is
unlikely to serve well either the service clients themselves or other stakeholders. Rather, present
findings suggest that fostering opportunities for improved functioning and satisfaction in key
areas (psychosocial, education and work, physical and mental health, drug-free leisure
activities, living context), in addition to reducing substance use, may significantly enhance the
likelihood of sustained remission and thus constitute the best investment of taxpayer dollars
in the long run. This is consistent with recommendations recently made by McLellan and
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colleagues (2005) who wrote “Typically, the immediate goal of reducing alcohol and drug use
is necessary but rarely sufficient for the achievement of the longer-term goals of improved
personal health and social function and reduced threats to public health and safety—i.e.
recovery” (p. 448 - emphasis added).

The ultimate goal of clinical practice is to improve patients' lives. When addressing substance
use disorders that are regarded as chronic and where for many, multiple episodes of professional
treatment appear to be required for remission to be attained (e.g., Dennis et al., 2005), present
findings suggesting that QOL satisfaction may help foster remission emphasize the need to
broaden the clinical goal to functioning outcomes that contribute to enhance life satisfaction
rather than solely reducing impairments. Correspondingly, researchers should broaden the
scope of evaluation outcome domains to include standardized quality of life measures as part
of their instrument battery (for discussion, see Cisler et al., 2005). On a broader level, these
recommendations suggest that the addiction field needs to make a paradigmatic shift from the
traditional pathology-focused model of evaluating interventions by assessing disease-specific
outcomes, to one that incorporates or is complemented by outcomes emphasizing positive
functioning and the cumulative development of “recovery capital” (Granfield & Cloud,
2001; Laudet et al., 2006). As previously noted, most other biomedical fields have gradually
achieved this shift and now embrace measures of life expectancy and QOL as bona fide
outcome domains; the addiction field is gradually moving in that direction (e.g, Venner et al.,
2006). A final implication of our findings is the potential value of post-treatment recovery
support services (e.g., Scott et al., 2005) that are strength-based, focus on the enhancement of
broad areas of life functioning and are consistent with the ̀ process' experience of recovery that
unfolds over time. The ability of such professionally-directed or peer-based services to foster
and sustain remission and corresponding benefits to the individual by increasing quality of life
warrants focused attention.

Researchers rarely address specifically the ethical issue of collecting data among individuals
who may not directly benefit from participating in our studies. Procedures such as informed
consent partially address the issue in stating the risk and benefits of participation for the
individual and for society. The current study is unique in a number of ways: we interviewed
participants yearly at four time points (an unusually long follow-up period) and participants
were media recruited from the community (in contrast with most research where participants
are recruited in treatment programs). Therefore we were particularly interested in learning of
participants' experiences in this project as we planned to conduct studies with a similar design
in the future. We developed the study instruments in collaboration with persons in recovery
and emphasized throughout the project that we were interested in participants' experiences,
`good or bad.' Our follow-up rate (90% of the surviving cohort at the two-year follow-up) is
encouraging. We also conducted a three-year follow-up interview where we asked a series of
questions about overall experience with the study including personal usefulness of participation
and level of interest in participating in similar studies in the future. The preponderance of
participants reported benefiting from taking part in the study (e.g. “It kept me aware of what's
going on and how far I've gotten” - 82% said participation was “very useful”, 15% `somewhat
useful' - other options: `not at all' and not really useful') and 93% said they would
“definitely” be interested in participating in a similar study in the future (other options: “not
at all” and “may be interested”). These findings suggest that long-term research among
community-based persons in recovery from substance misuse is feasible and may even benefit
the individuals themselves by providing a forum where to reflect on past experiences, in
addition to contributing greatly to empirical knowledge that can aid in guiding clinical
intervention, training and funding decisions.
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4.1 Limitations
In addition to focusing on a important yet neglected topic -the role of quality of life in addiction
recovery, -the study has a number of strengths including a relatively large sample of members
of a population that remains under-investigated (persons in recovery), a long-term follow-up
with repeated measurements and excellent retention rates, and the assessment of continuous
abstinence rather than the typical practice of asking about “past 30 or 90 days prior to the
follow-up interview.” This is the first large scale study designed to explore the prospective role
of quality of life satisfaction and mediating processes on SUD remission among illicit-drug
dependent persons. As such, it represents an important first step in a potentially critical yet
neglected area. As in most exploratory studies, several limitations must be taken into
consideration in interpreting findings. First, we used a single-item, global assessment of life
satisfaction. The study was conducted to examine the role on long-term remission of domains
previously identified as predictors of short-term abstinence (e.g., 12-step affiliation, social
supports, motivation); QOL had not been identified among hypothesized predictors of stable
remission because of the dearth of published findings in the area especially in the early 2000's
when the instruments were being developed (note that the bulk of the QOL research in the
addiction field discussed. here has been published very recently). Qualitative analyses
identified quality of life satisfaction as critical to sustaining remission and led us to examine
the issue in quantitative analyses. The questionnaire protocol included a single item measure
used in the WHOQOL that we used in this study. While global assessments can be reliable
indicators of how a person feels (US Department of Health and Human Services, 2000) and
are useful prognostic clinical indicators (e.g, Reid et al., 2006), they are of limited value.
Perhaps most importantly, they do not speak to the multidimensionality of QOL - i.e., to specific
areas of functioning that have been identified as critical by QOL researchers (physical, social,
emotional, living environment) but rather provide a global rating of how satisfied the individual
feels with his/her life. Future studies should use more comprehensive (multidimensional)
standardized measures of QOL such as the SF-12 or SF-36 or preferably the WHOQOL-BREF
to be able to compare findings across subpopulations and over time in individual functioning
areas.

A second limitation concerns the study sample; participants were members of urban, typically
underserved minorities and characterized by a long and severe history of poly-substance use.
Findings may not apply to members of other groups, such as persons with lower problem
severity, individuals whose primary dependence is to alcohol or individuals who had high
levels of pre-recovery resources (job, family, education, support system) and/or whose QOL
was not as severely affected by substance use as is typically the case in severely dependent
populations. Finally, the study design using one-year follow-up intervals may not be well-
suited to examine some change processes. It is likely that the association between life
satisfaction and motivation is proximal rather than distal. In bivariate associations, we obtained
significant findings between QOL satisfaction and motivation measured concurrently but the
association between QOL satisfaction at a given time and motivation a year later was not
significant; however, present findings whereby QOL satisfaction appears to influence
remission status emphasize the need to elucidate the association, including the role of specific
functioning QOL domains on sustaining remission. Future studies should plan the timing of
follow-up assessments to be more sensitive to the associations among QOL, motivation and
substance use to elucidate the question further.

4.2 Conclusions
Maintaining remission from drug and alcohol dependence is a multi-determined, complex
process that remains poorly understood. Our findings suggest that QOL satisfaction, a domain
that has been all but neglected in the addictions field, may play a critical role in sustaining
remission. These findings, taken together with results from a small empirical body of work
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showing that substance use influences quality of life, suggest that the relationship between
QOL satisfaction and substance use is likely to be reciprocal rather than unidirectional (i.e.,
changes in substance use affecting quality of life). More research is needed to elucidate these
complex processes toward guiding clinical practice, program development and the allocation
of scare heath services resources. We plan to continue investigating these critical issues and
hope that this study encourages others to do so as well.
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figure 1.
Quality of life satifaction as predictor of subsequent remission
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Table 1
Prevalent conceptualizations and measurement Quality of life and their clinical implications

Health-related RQOL Overall generic QOL

Definition The effects of illness on the physical,
mental and social dimensions of the
individual's well-being

An individual's perception of their position in life in the context of the
culture and value systems in which they live, and in relation to their
goals, expectations, standards and concerns (WHO 1995)

Paradigm Pathology Wellness
Instruments MOS-SF(6, 12, 36) WHO-QOL and WHOQOL-BREF
Assesses Health-related limitations How much, often, completely, good, satisfied
Treatment focus Symptom reduction Maximized overall functioning and life satisfaction
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Table 2
Descriptives of key domains at baseline, one- and two-year follow-ups: remission, quality of life satisfaction and
motivation for remission (N = 289)

Baseline Mean St.Dev Scale range

Quality of Life satisfaction 7.6 1.9 0 - 10
Commitment to abstinence 3.1 .45 1 - 4
One-year follow-up
QOL satisfaction 7.3 2.1 0 - 10
Change in life satisfaction 4.3 .8.9 1 - 5
Commitment to abstinence 3.0 .45 1 - 4
Remission (% no use past year) 66.4% — —
Two-year follow-up
QOL satisfaction 7.0 2.0 0 - 10
Change in life satisfaction 3.9 .99 1 - 5
Commitment to abstinence 3.1 .41 1 - 4
Remission (% no drug use past year) 68.8% — —
Remission (% no drug since baseline) 58.4% — —
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