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Abstract

Background—Alcohol and other drug (AOD) treatment and recovery research typically has
focused narrowly on changes in alcohol/drug use (e.g., “percent days abstinent™) with little
attention on changes in functioning or well-being. Furthermore, little is known about if and when
such changes may occur, and for whom, as people progress in recovery. Greater knowledge would
improve understanding of recovery milestones and points of vulnerability and growth.

Method—National, probability-based, cross-sectional sample of US adults who screened positive
to the question, “Did you used to have a problem with alcohol or drugs but no longer do?”
(Response=63.4% from 39,809; final weighted sample n=2,002). Linear, spline, and quadratic
regressions tested relationships between time in recovery and five measures of well-being: quality
of life, happiness, self-esteem, recovery capital, and psychological distress, over two temporal
horizons: the first 40 years, and the first 5 years, after resolving an AOD problem and tested
moderators (sex, race, primary substance) of effects. LOWESS regression was used to explore
turning points.

Results—In general, in the 40-year horizon there were initially steep increases in indices of well-
being (and steep drops in distress), during the first 6 years, followed by shallower increases. In the
5-year horizon, significant drops in self-esteem and happiness were observed initially during the
first year followed by increases. Moderator analyses examining primary substance found that
compared to alcohol and cannabis, those with opioid or other drugs (e.g., stimulants) had
substantially lower recovery capital in the early years; mixed race/native Americans tended to
exhibit poorer well-being compared to Whites; and women consistently reported lower indices of
well-being over time than men.

Conclusions—Recovery from AOD problems is associated with dynamic monotonic
improvements in indices of well-being with the exception of the first year where self-esteem and
happiness initially decrease, before improving. In early recovery, women, certain racial-ethnic
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groups, and those suffering with opioid and stimulant-related problems appear to face ongoing
challenges that suggest a need for greater assistance.
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1. Introduction

During the past 50 years we have learned a great deal about the causes, consequences, onset,
clinical course, and treatment, of alcohol and other drug (AOD) problems and related
disorders (Sher, 2016; McCrady and Epstein, 2013). In the treatment realm specifically,
dozens of randomized clinical trials (RCTs), meta-analyses, and systematic reviews have
revealed small to medium standardized effect-size differences between active treatments and
inert control conditions (e.g., placebo) or less well-articulated interventions, whether they be
behavioral or pharmacological in nature (Maisel et al, 2013; Prendergast et al, 2002; Wells et
al, 2010). While there are exceptions that have examined additional quality of life-related
outcomes (e.g., Griffin, Bennett, Fitzmaurice et al, 2015; Humphreys, Moos, Cohen, 1997;
Zemore and Pagano, 2008), typically, these outcome studies have focused on the short-term
(e.g., the first 12 weeks, or 6 months, following intervention) and been based almost entirely
on one or two measures of substance use alone (e.g., the percentage of days on which
patients are abstinent in the past 90 days; drinks per drinking day). While early stabilization
and abstinence are important indicators of clinical response and are convenient and reliable
to collect, such outcomes have come under scrutiny and criticism as being too narrowly
focused failing to consider patients’ broader functioning and well-being (Laudet, 2011;
Office of the Surgeon General, 2016; Betty Ford Institute Consensus Panel, 2007;
Groshkova, Best & White, 2013; Vilsaint et al, 2017).

The degree to which individuals may be functioning better physically, socially, and
psychologically, how happy they may be, and what they think of themselves (e.g., self-
esteem) may all be important to assess as people progress over time in recovery from
significant AOD problems (Laudet, 2011; Donovan et al, 2005). Conceptually, the initial
goal of resolving an AOD problem to stave off negative consequences, including reducing
one’s likelihood of death and disability, may shift toward the achievement of personal
growth and contributing positively to society and one’s community (Betty Ford Institute
Consensus Panel, 2007; Laudet, Becker & White, 2009). Also, given the reciprocal
associations among abstinence, remission, and the availability, accessibility, and attainment
of recovery resources (i.e., social support, health insurance, employment, financial
resources; “recovery capital”; Cloud and Granfield, 2008; Kaskutas et al, 2014; Kelly and
Hoeppner, 2014; Laudet, 2011), it may be important also to assess the degree to which
individuals accrue recovery capital following AOD problem resolution. Furthermore, greater
understanding of not just whether, but whenand fo what degree, people experience
significant changes in these variables is critical. Laudet, Morgen and White (2008) for
example, in a cross-sectional study found that quality of life improves and stress decreases,
more steeply in the first year, changing more slowly thereafter over a 3-year period. Also,
Dennis, Foss, and Scott (2007) in a prospective study of recovery pathways found general
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improvements with time but an exacerbation of psychological distress around three years
into recovery. More knowledge about the course of recovery following AOD problem
resolution, including the nature, degree, and timing of changes in different indices reflecting
functioning and well-being, could help the field identify potential recovery milestones or
turning points that can highlight periods of vulnerability, resilience, or growth in adaptive
change; these, in turn, could inform the types of services that may be needed, for which
individuals, and at what junctures, in order to support long-term recovery.

While knowledge of the nature of the relationship between time in recovery and indices of
functioning and well-being is very welcome in general regardless of how long ago it has
been since individuals have resolved a significant AOD problem, of particular interest is the
first five years following problem resolution (DuPont, Compton, McLellan, 2015). This is
particularly significant because it is a clinically important horizon, and findings from both
prospective clinical studies (Dennis, Foss & Scott, 2007) and epidemiological data (Grant et
al, 2015; Dawson et al, 2015), indicate 4-5 years is the time frame after which the risk of
meeting criteria for AOD disorder in the following year drops below 15% - the approximate
annual risk in the general population (White, 2012). Understanding what happens to indices
of well-being and recovery capital during this critical change period and whether the
magnitude and rate of change differs at different time points for different subgroups of
individuals (e.g., men and women; different racial/ethnic groups; those with different
primary substances) would help the field identify potential recovery milestones or turning
points that can highlight periods of vulnerability or progress in adaptive change among such
subgroups.

To this end, using a nationally representative sample of US adults who have successfully
resolved a significant AOD problem (Kelly et al, 2017), this study describes and tests for
significant changes in the relationship between time since problem resolution and a number
of functioning and well-being indices (e.g., quality of life, happiness, self-esteem,
psychological distress) and other recovery outcomes (recovery capital) with a focus on the
long-term (i.e., during the first 40 years of problem resolution) and more specifically, in the
first 5 years following AOD problem resolution. In addition, interactions between time since
problem resolution and these indices of well-being is explored in relation to sex, race-
ethnicity, and primary substance, in order to determine whether any observed progress
during the first five years, differs in magnitude or rate across these different subgroups.

2. Materials and Method

Procedure

As detailed in the National Recovery Survey (NRS) target population was the US
noninstitutionalized civilian population 18 years or older that had resolved an AOD problem,
indicated by affirmative response to the screener question: “Did you used to have a problem
with drugs or alcohol, but no longer do?” (Kelly et al, 2017), Data were collected by the
survey company GfK, using a probability sampling approach to select respondents at
random. GfK screened everyone in their “KnowledgePanel” (GfK, 2013), which consists of
approximately 55,000 adult individuals (18 and older). The KnowledgePanel uses address-
based sampling (ABS) to randomly select individuals from 97% of all U.S. households
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based on the U.S. Postal Service’s Delivery Sequence File. If necessary, GfK provides
individuals with a web-enabled computer and free Internet service. Using this ABS
approach, Gfk is able to include households that a) have unlisted telephone numbers, b) do
not have landline telephones, c) are cell phone only, d) do not have current internet access,
and e) do not have devices to access the internet. This type of broad scale sampling helps
redress socioeconomic differences in landline telephone use and internet access. For the
current study, a representative subset of 39,809 individuals from the Gfk KnowledgePanel
received the screening question. In order to draw this subsample, Gfk uses a probability
proportional to size (PPS) sampling approach, a patented strategy (U.S. Patent No.
7,269,570) unique to Gfk. PPS assures that subsamples from a finite panel membership
remains a reliable approximation of the entire U.S. Population. See http://
www.knowledgenetworks.com/knpanel/docs/knowledgepanel(R)-design-summary-
description.pdf for more information on GfK’s probability-based sampling methodology.

The survey was first piloted on 20 individuals over 3 days in July 2016 then formally
administered over 19 days in July-August 2016. Median time to completion was 24 minutes
(/QR = 18-36 minutes). Of those in the initial sampling frame (N=39,809), 25,229
individuals responded to the screening question (63.4%). This response rate is comparable to
most other current nationally representative surveys, including the National Epidemiologic
Survey on Alcohol and Related Conditions-111 (NESARC-I11; 60.1%; Grant et al., 2015) the
2015 National Survey on Drug Use and Health (NSDUH; 58.3%; Center for Behavioral
Health Statistics and Quality, 2016) and the 2013-2014 National Health and Nutrition
Examination Survey (NHANES; 68.5%; CDC NCHS, 2013). Data were weighted to
accurately represent the civilian population using the method of “iterative proportional
fitting” (Battaglia et al., 2009).

In order to produce unbiased estimates of population parameters from these respondents,
GfK first computed base weights then made post-stratification adjustments according to
benchmarks from the Current Population Survey (CPS), conducted March 2015 by the U.S.
Bureau of the Census, along eight dimensions: 1) gender; 2) age; 3) race/Hispanic ethnicity;
4) education; 5) geographical region; 6) household income; 7) home ownership status; and
8) metropolitan area. A thorough systematic investigation of response patterns (Thomas,
2014) was conducted to examine sub-optimal or fraudulent responding (e.g., responding
“yes” to the screening question in order to receive the monetary compensation) as well as
likely misunderstandings/misreading of questions. Detailed independent review by two team
members led to removal of 45 cases. Of these 45, seven were eliminated because they were
determined to have misunderstood or misread the screening question (three did not have an
AQOD problem, two had a problem with tobacco only, one was prescribed steroids by a
doctor for a health problem, and one had a persisting rather than resolved AOD problem).
Among the remaining 38 eliminated cases, 73.7% (/7= 28) denied all substances they used
10 or more times were a problem, 76.3% (/7= 29) reported “0” for serious problem
resolution attempts or skipped the item, 71.1% (7= 27) reported “0” for time since problem
resolution or skipped the item, 60.5% (/7= 23) had nonsensical or blank qualitative
responses, and 36.8% (7= 14) had a survey time of 9 minutes or less. This resulted in a final
sample of 2,002 individuals. Because excluded cases constituted only 2.2% of the original
sample, derived weights remained valid (Thomas, 2014). Non-Hispanic Black individuals
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were significantly more likely to be excluded than Whites and males were significantly more
likely to be excluded than females (p < .05). GfK’s population-based probability sampling
approach has been vetted and validated in dozens of published studies in the medical and
behavioral health fields (https://www.gfk.com/fileadmin/user_upload/dyna_content/US/
documents/GfK_Bibliography.pdf). KnowledgePanel-derived estimates are comparable to
those derived from national surveys that used non-internet methodologies to recruit and
collect data (Bethell et al., 2004; Chang and Krosnick, 2009; Heeren et al., 2008; Novak et
al., 2007; Yeager et al., 2011). Heeren et al. (2008) for example, showed that estimates of
current drinking obtained through a GfK KnowledgePanel-derived sample were similar to
those obtained by NESARC.

IRB Statement—All study procedures were approved by the Partners HealthCare
Institutional Review Board.

Demographic characteristics—Demographic data were derived both from GfK’s
existing KnowledgePanel data (collected prior to the survey) as well as from survey data.
Regarding previously collected demographic data, participants reported the following: a)
age; b) level of education (less than high school; high school; some college; bachelor’s
degree or higher), race/ethnicity (White/Non-Hispanic, Black/Non-Hispanic, Other/Non-
Hispanic, 2+ Races/Non-Hispanic, Hispanic), gender (Male, Female), household income
(nineteen categories ranging from less than $5,000 to $175,000 or more) and current
employment.

Substance use and problem resolution history—From a list of 15 substances that
participants had used 10+ times in their life (Dennis, Titus, White, Unsicker, & Hodgkins,
2002), participants reported their primary substance (“drug of choice”). We then categorized
these into one of four primary substance groups: alcohol, cannabis, opioid, or other drug.
They also reported time in years and months since they resolved their problem, which we
converted into one continuous variable.

Quiality of life—The EUROHIS-QOL (Schmidt et al., 2006) is a widely used eight-item
measure of quality of life, adapted from the World Health Organization Quality of Life —
Brief Version (WHOQOL-BREF). Item responses are Likert-scaled: 1 to 5 (e.g., “How
satisfied are you with your personal relationships?; 1 = very dissatisfiedto 5 = very
satisfied). The measure has strong psychometrics, including good-excellent predictive and
convergent validity with other measures of health and wellness (/s = .4-.6), and internal
consistency (a = .83); current sample a = .90.

Happiness and self-esteem—Participants rated their happiness on a scale from 1 =
completely unhappyto 5 = completely happy (Meyers and Smith, 1995). They also rated
extent to which “I have high self-esteem” was true on a scale from 1 = not very trueto 5 =
very true (Robins et al., 2001).
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Recovery capital—The 10-item Brief Assessment of Recovery Capital (Vilsaint et al.,
2017) is an abridged version of the Addiction Recovery Capital Scale (Groshkova et al.,
2013). Participants reported level of agreement (1 = strongly disagreeto 6 = strongly agree)
with statements on their recovery, environmental support, and well-being (e.g., “I regard my
life as challenging and fulfilling without the need for using drugs or alcohol™). This measure
has demonstrated excellent concurrent validity with the longer recovery capital measure (r
=.92) as well as excellent internal consistency (a = .95); current sample a = .93.

Psychological Distress—The Kessler-6 (Kessler et al., 2003) is a 6-item measure of
psychological distress that asks participants to rate from 0 = none of the timeto 4 = all of the
time, they felt each of 6 symptoms occurred (e.g., nervousness and depression) during the
past 30 days (sample a =.93).

On average, participants (V= 2002) used 3.4 different substances 10 or more times (SD =
2.6; min = 1; max = 15), identified 1.5 substances as problems (SD = 1.4; min = 0; max =
15; mode = 1), and were 17.7 years old (SD = 6.0) when they first began using one or more
substances regularly (i.e., weekly). Slightly less than half (48.6%) reported current use of at
least one substance (i.e., they were not abstinent from AODs).

Regarding AOD problem resolution and recovery history, participants resolved their AOD
problem an average of 11.9 years ago (SD = 10.6) including 6.5% with less than 1 year,
28.7% with 1-5 years (i.e., through 5 years 11 months), 21.9% with 6-10 years, 13.8% with
11-15 years, 9.5% with 16-20 years, and 19.6% with 21 or more years. Among just those
who reported a non-zero number, average time since problem resolution was 12.2 years (SD
=10.6; Figure 1). Almost half (45.2%) identified as being “in recovery” currently (see Kelly
et al, 2017 for more details).

Analytic Plan

Prior to beginning analyses we subset the full sample (n=2002) into two groups: 1)
participants that reported resolving their alcohol or drug problem within the last 40 years
(n=1879), and 2) participants that reported resolving their alcohol or drug problem within
the last 5 years (n=488). The full sample represented 1980 persons once survey sampling
weights were applied. The 40- and 5-year subsamples represented 1876 and 637 persons,
respectively. We then described these two groups in terms of age, gender, race/ethnicity,
household income primary substance, employment, education, years since problem
resolution, and mean scores of the primary outcomes (i.e., quality of life, psychological
distress, happiness, self-esteem, recovery capital) using survey-weighted estimation methods
(see Kelly et al, 2017 for more details).

To evaluate quality of life, psychological distress, happiness, self-esteem, and recovery
capital, we graphed the relationship between self-reported time since problem resolution (in
years) and each of primary outcome, which were z-standardized to improve comparability
by placing all on the same scale. All graphs applied a LOWESS (Locally-Weighted
Scatterplot Smoothing) function with a smoothing bandwidth of 0.8. For the 40-year and 5-
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year samples respectively, we modeled the five primary outcomes (unstandardized) using
linear regression as a function of years since problem resolution and controlling for age.
Years since problem resolution was modeled flexibly as a linear, spline, or quadratic term.
The final models were selected based on fit to the data, as observed through graphical
representations of the different parameterizations, as well as using R-squared estimates as an
empirical indicator of goodness of fit, given that applying survey weights precludes
calculation of model fit statistics relying on the traditional likelihood function (Skinner et
al., 1989). Models incorporating spline terms allow the slope of the time since problem
resolution parameter to change at a specified value. Thus, these coefficients are interpreted
as the change in slope as compared to prior time periods, with the first time interval serving
as the reference category. Once final models were selected for each outcome, we
investigated the role of sex, race/ethnicity, and primary substance as moderators during the
first five years since AOD resolution by including interactions between factors and years
since resolution. All models incorporated sampling weights and were conducted in Stata
Version 14 (StataCorp, 2015).

Recovery indices during the first 40 years after problem resolution

In our survey-weighted sample, there were 1,876 participants that reported resolving an
AOQOD problem within the last 40 years. These participants were 46.7 years of age on average
(SD=15.0). The majority were male (59.7%), non-Hispanic White (61.0%), reported a
household income less than $50,000USD (51.8%), employed (54.5%), and had received a
college education (52.2%). The majority reported alcohol as their primary AOD problem
(58.6%) followed by drugs other than opioids and cannabis (23.0%), cannabis (12.8%) and
opioids (5.7%). On average, these participants reported resolving their AOD problem 11.4
years prior to their participation in the survey (SD=9.8; Table 1). As shown in figure 1,
however, the distribution of time since problem resolution was positively skewed.

Overall, participant reports of primary outcomes revealed moderate to high levels of quality
of life (M=3.7, SD=0.8, Range=1-5), happiness (M=3.8, SD=0.9, Range=1-5), self-esteem
(M=3.5, SD=1.2, Range=1-5), and recovery capital (M=46.8, SD=9.8, Range=10-60). Also,
average psychological distress was quite low (M=4.9, SD=5.4, Range=0-24). Quality of life,
happiness, self-esteem and recovery capital all suggest rapid increases in these constructs
during the earlier years after problem resolution followed by a continued, albeit attenuated
increase (Table 2). Quality of life, happiness and self-esteem displayed highest rates of
improvement during the first 611 years after problem resolution followed by an attenuation
in the slope for the remaining period, as indicated by the negative coefficient for the spline
term describing the second time interval (Table 2). Of note, given that some norms (were
available for our quality of life measure based on general population samples from the US
(Da Rocha et al, 2012) and similar developed countries (i.e., UK, Germany, France;
Schmidt, Muhlen, Power, 2006;) we were able to estimate at what point similar levels of
QOL may be achieved among recovering individuals in our sample; results suggested it
takes approximately 15 yrs of recovery, on average, to reach the same QOL as the general
population in a healthy Western European sample (M=4.02). In a US sample based on
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depressed patients in primary care, after 1 year of problem resolution, our sample was
significantly higher (M=3.40) than the primary care depressed sample (M=2.66). Overall,
QOL mean scores in our sample also was higher with increasing recovery milestones: 5
years = 3.63; 10 yrs.= 3.87; 15 yrs. 4.02; 20 yrs.=4.25; 30 yrs.=4.73; 40 yrs.=5.20.

The relationship between recovery capital and time since problem resolution was best
characterized by a quadratic term, which similarly suggests rapid accrual of recovery capital
during the early years after problem resolution followed by a continued, but attenuated
accrual. The pattern for psychological distress mirrored the aforementioned patterns such
that psychological distress was associated with a more rapid decline during the early period
after problem resolution, which similarly was best explained by a quadratic term. These
patterns can also be seen in the graphs of the standardized outcomes as a function of years
since problem resolution (Figure 2). In these graphs, it appears that the most extreme values
indicating poor outcomes are observed immediately after problem resolution and outcomes
continue to improve over time. The mean difference in these recovery indices between less
than one year and 40 years after problem resolution resulted in large effect size difference of
approximately 0.8 standard deviation units (Figure 2).

Recovery indices during first 5 years after problem resolution

Participants in our 5-year sub-sample represent 637 persons who have resolved an AOD
problem within the past 5 years. These participants were 37.8 years of age on average
(SD=13.9). The majority were male (57.1%), non-Hispanic White (57.5%), reported a
household income less than $50,000USD (50.8%), were employed (57.8%), and had
received a college education (53.1%). The majority had resolved a problem with alcohol
(61.3%) followed by cannabis (15.2%), drugs other than opioids and cannabis (13.6%) and
opioids (9.9%). On average, these participants reported resolving their problem with alcohol
and other drugs 2.2 years prior to their participation in the survey (SD=1.6; Table 1).

Participant reports on primary outcomes revealed moderate to high levels of quality of life
(M=3.4, SD=0.9, Range=1-5), happiness (M=3.5, SD=1.0, Range=1-5), self-esteem
(M=3.2, SD=1.2, Range=1-5), and recovery capital (M=43.7, SD=10.5, Range=10-60);
average psychological distress was quite low (M=6.9, SD=5.8, Range=0-24). In general,
these recovery indices indicated slightly less gain in these indices of well-being for the 5-
year sample relative to the 40-year sample, which is consistent with observations suggesting
gradual improvements in these outcomes over the course of 40 years post-problem
resolution. Nevertheless, the outcomes for quality of life and recovery capital suggest linear
increases in these indices over the first five years after problem resolution (Table 3) with
psychological distress declining linearly during these initial five years. Happiness and self-
esteem, on the other hand displayed a delay in their improvements during this initial period.
Initially after problem resolution, happiness was lower in the early months into recovery
then remained stationary followed by higher happiness after 4.8 months (p=0.062). Self-
esteem appears to decrease during the first 4.8 months (sample size contributing to this
estimate n = 121) followed by a stabilization and gradual increase after about 12 months, for
the remainder of the 5-year period. Graphs displaying the standardized recovery indices as a
function of years since problem resolution also suggest improvements directed towards
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extreme values of their 5-year distributions over time. For each of these recovery indices the
mean difference between less than one year and 5 years after problem resolution is
approximately 0.3-0.4 standard deviation units (Figure 3).

Moderators of the relationship between time since problem resolution and recovery

indices

Evaluation of gender, race/ethnicity and primary substance as moderators of the relationship
between time since problem resolution and the five recovery indices revealed some notable
differences by subgroup. Gender did not display an interaction with time for any of the
primary outcomes; however, there was a consistent main effect of gender for quality of life
and self-esteem such that males had higher average quality of life and self-esteem scores
relative to females. A similar pattern whereby males had lower psychological distress, on
average, was also observed; however this main effect was marginally statistically significant
(0=0.068).

With regards to race/ethnicity, Whites had significantly greater happiness, recovery capital
and lower psychological distress relative to participants reporting a race/ethnicity other than
White, Hispanic, or Black. The other race group (not Hispanic, White, or Black) also
displayed marginally poorer quality of life relative to Whites (p=0.057). In contrast, Blacks
had significantly greater self-esteem and marginally greater happiness (p=0.064) relative to
Whites. There were no significant differences observed in recovery indices between
Hispanics and Whites. Race/ethnicity was also found to moderate psychological distress,
quality of life and happiness. Specifically, quality of life appears to decline and
psychological distress to increase at a faster rate over years since problem resolution among
other race (non-Hispanic, non-Black) participants relative to Whites (Figure 4). Moreover,
happiness appears to decrease at a significantly greater rate during the first 4.8 months
among Blacks relative to Whites, but this was followed by a significantly greater increase in
happiness after this period in Blacks relative to Whites.

With regards to differences by primary substance, the other illicit drug group (i.e., not
alcohol, opioid, or cannabis as primary substance) had lower recovery capital on average
relative to the cannabis group during the first five years post-problem resolution (p=0.05).
Moderation by primary substance over time was observed for quality of life, and recovery
capital. The alcohol group appears to have a significantly greater increase in quality of life
over years since problem resolution relative to the cannabis group. Additionally, the opioid
and other drug group had significantly lower recovery capital compared to the cannabis and
alcohol groups immediately following problem resolution; however, both groups achieved
comparable recovery capital levels around 3 years. The opioid group’s recovery capital
appears to accrue at a significantly greater rate over years since problem resolution relative
to the cannabis group (Figure 5).

4. Discussion

The vast majority of research studies on addictive behavior change has examined substance
use-specific outcomes only; typically, the proportion of days a person may be abstinent
following a cessation attempt or intervention, and has focused mostly on short-term impacts
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during the first three to six months thereafter. Results from this study augment these findings
by offering new insights regarding the extent and nature of potential changes in indices of
functioning and psychological well-being beyond abstinence during this early period, but
also over the longer-term following successful AOD problem resolution in a nationally-
representative sample of US adults.

It should be remembered that these are cross-sectional data and therefore caution should be
taken when extrpolating these findings to signify longitudinal trends in the same people
across time. The results in this study are suggestive only of such longitudinal trends.
Prospective studies are needed to confirm these initial findings. With that in mind, in
general, the pattern of results suggests that individuals resolving significant AOD problems
show more substantial and rapid attainment of recovery capital and improvements in indices
of quality of life and well-being during the early years of recovery, followed by more
gradual, ableit still increasing, gains in the years thereafter up through 40 years. These
findings are similar to those of Kaskutas et al’s (2014) recovery study which examined
recovery definitions among those self-identifying as “in recovery” and found that those with
longer duration of recovery were more likely to endorse recovery as being grateful, giving
back, and having an increased sense of belonging.

A closer examination of the first few years following problem resolution, however, reveal
things may get worse before they get better — notably, happiness and self-esteem appear to
drop during the first few months followed by a gradual increase beginning 6 to 12 months
into recovery. Noteworthy, too, during the first five years of recovery was that the same
patterns of improvements were not observed for all individuals, with men showing
consistently higher quality of life and lower psychological distress compared to women;
mixed racial or racial groups other than Black, White, or Hispanic, showing persistent
challenges following AOD problem resolution; and, compared to those with alcohol and
cannabis problems, those with opioid or other drug use problems (e.g., stimulants) begin
their recovery journey at a substantial disadvantage in terms of recovery capital.

If one imagines a serious substance use problem as like a burning building, most would
agree that, as a field, clinical success has been achieved in terms of initially extinguishing
the fire—at helping stop substance use. Far less success has been achieved, however, in
preventing the fire from restarting—from preventing relapse. This may be due, in part, to the
fact that compared to detoxification and stabilization, a relatively poor job has been done at
providing the architectural planning for reconstructing that person’s life once the fire is out,
and providing access to the building materials (recovery capital) necessary to reconstruct
their lives. From a legal and policy standpoint also, a poor job has been done at granting the
“rebuilding permits” needed to allow the recovery process to begin. If someone has a
criminal record, for example—often directly related to their substance use—they often
cannot get a job, housing, or a loan for college or job training (Kelly, 2017). The more rapid
attainment of recovery capital observed during the early years of recovery suggest a more
immediate need for people to gain access to the “building materials” needed to reconstruct
their lives early in the recovery phase. Good news suggested from these findings is that
among those who continue to stay in recovery, these useful resources appear to increase
monotonically over time up through 40 years of recovery. Given the cross-sectional and
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correlational nature of our data, however, it remains to be tested, in future studies, whether
actually providing people who have an active, or recently resolved, AOD problem, more
recovery-supportive resources and rebuilding materials (recovery capital) and quickly
granting “rebuilding permits” can increase AOD problem resolution prevalence.

An intriguing finding was that during the first few years of recovery, things may get worse
before they get better — notably, happiness and self-esteem appears to drop during the first
few months followed by a gradual increase beginning 6 to 12 months into recovery. It may
be that as individuals’ brains clear from the residual effects of substance use, the increased
ability to more accurately appraise an objectively impoverished and diminished life situation
may be difficult emotionally for people to cope with. Also, the increased opportunity and
ability to reflect psychologically on the past and the future may be responsible, at least in
part, for the observed decrease in happiness as well as lowered self-esteem. These
observations fit well with the phenomonelogy and clinical observations of individuals in
early recovery who often experience intense remorse, regret, guilt, and a sense of
hopelessness that things will not improve going forward. This can often result in a return to
substance use during this early phase (Hunt et al, 1971; Witkiewitz et al, 2008). Even for
treatments with the best available evidence of short-term efficacy, there is substantial room
for improvement [Project MATCH Research Group, 1999; Lee et al, 2017; Prendergast et al,
2002). The message suggested by these data is that if people can find a way to navigate
through this difficult early phase in the first year of recovery the picture looks brigher in
terms of gains in happiness and self-esteem. It also behooves those clinically involved in
recovery management to help those early in recovery to shift their inter-temporal horizon
toward the 6 and 12-month milestones as times of potentially significant positive cognitive
and affective change.

During the first five years of recovery we observed that the same patterns of improvements
were not evident for all individuals, with men, for instance, showing consistently higher
quality of life and self-esteem and lower psychological distress compared to women. This is
consistent with other recent findings (Giffin, Bennett, Fitzmaurice et al, 2015) and suggests
a potentially more persistent challenge facing women in recovery than men, as they appear
to struggle more with psychological stress and are less satisfied with physical,
psychological, and social aspects of their life in recovery. Some of these may reflect ongoing
different biological (e.g., increased cortisol; Fox et al, 2009) and psychosocial challenges
(e.g., negative affect; Kelly and Hoeppner, 2013), or socio-cultural challenges (e.g., gender
bias/discrimination) compared to men. Similarly, individuals reporting mixed race or a racial
group other than Black, White, or Hispanic (e.g., Native American) showed persistent
challenges following AOD problem resolution in these indices of quality of life and
psychological well-being. This group includes native/indigenous Americans and other mixed
ethnicities who appear to be assiduously disadvantaged and show worsening, rather than
improvements, in quality of life and psychological distress over time. More needs to be
learned about the scope and nature of the recovery needs of this subgroup, in particular, to
help them achieve the same benefits of recovery as those in other racial-ethnic groups.

Finally, those with opioid or other drug use problems (e.g., stimulants) appear to begin their
recovery journey at a substantial disadvantage in terms recovery capital relative to those
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resolving alcohol or cannabis problems, taking several years to achieve similar rates to other
primary drug use groups. Individuals with these primary substance-related problems, in
particular, may be among the most marginalized and stigmatized (i.e., those with heroin,
methamphetamine, or crack cocaine as their primary substance). As such, they appear to be
at a distinct disadvantage early in the recovery process in terms of access to recovery
resources. Attention may need to be paid to these individuals’ needs, in particular. Those
with opioid or stimulant use disorders may require more resources and more immediate
granting of “rebuilding permits” compared to other primary drug groups as they may be
more likely to have drug-related criminal records (Bureau of Justice Statistics, 2006) that
can prevent access to jobs, loans, education and training opportunities, and housing.

Limitations

The study’s findings should be considered in light of important limitations. It should be kept
in mind that the term “resolution of an AOD problem” we use in this paper may certainly
overlap with but not necessarily signify diagnostic remission. The findings here apply to
people in the US general population who acknowledge and report that they themselves
believe they once had a problem with alcohol/drugs but no longer do. We believe this group
of individuals to be important because, while national concerns are typically focused around
the prevalence and impact of clinically-defined disorders, from a broad public health and
safety perspective it is important also to recognize that many people who misuse substances
actually do not meet diagnostic criteria for an AOD disorder (e.g., based on the diagnostic
and statistical manual of mental disorders; [DSM]) but can still suffer from significant
problems. For example, more than 66 million Americans report past-month hazardous/
harmful alcohol consumption (i.e., consuming 5+ standard drinks within two hours),
increasing risk of motor vehicle crashes, accidents, and alcohol-poisonings. While only a
minority of these individuals meet the diagnostic threshold for alcohol use disorder, this type
of harmful alcohol consumption accounts for three-quarters of the yearly economic burden
attributable to alcohol (Center for Behavioral Health Statistics and Quality, 2016). Also, in
2015, 12.5 million individuals reported past-year misuse of a pain reliever—increasing risk
for a variety of consequences including overdose—but only 2.9 million met diagnostic
criteria for a DSM prescription medication disorder (Office of the Surgeon General, 2016).
Given the public health and safety burden conferred by this broad population of individuals
engaging in various degrees of problem use, understanding more about them and how they
resolve such problems is important, regardless of whether or not they meet criteria for an
AQOD disorder, per se.

Importantly, as noted above, our study is cross-sectional and correlational, therefore,
appropriate caution should be taken when making inferences about dynamic changes in the
same individuals, as well as any causal connections among variables. Future research should
attempt to capture dynamic shifts longitudinally in the same individuals over time to shed
more light on these preliminary findings. Also, although state of the art methodology was
employed to ensure national representativeness of the sample, we cannot be absolutely
certain of this degree of national representativeness. Current findings, therefore, should be
considered as useful population benchmarks pending replication in further samples.
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Conclusion

It has long been recognized that recovery from serious AOD problems is not just a matter of
abstinence or symptom reductions but improvements in functioning, psychological well-
being, and quality of life. The US Substance Abuse and Mental Health Services
Administration (SAMHSA) defines recovery as a “process of change through which
individuals improve their health and wellness, live a self-directed life, and strive to reach
their full potential” (SAMHSA, 2014). With the cross-sectional design of the current study
duly noted, results here suggest that individuals resolving significant AOD problems do
indeed experience functional improvements and increasing satisfaction in physical,
psychological, and social areas of life, and that these positive shifts generally are more rapid
in the early recovery years but continue to improve over ensuing decades. Notably, however,
during early recovery, women, certain racial-ethnic minority groups, and those who have
suffered with opioid and stimulant-related problems appear to face ongoing challenges that
point to a need for greater assistance to help them sustain the recovery process.
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Refer to Web version on PubMed Central for supplementary material.
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Recovery Indices by Years Since Problem Resolution
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Locally Weighted Scatterplot and Smoothing (LOWESS) analysis representing recovery
indices (standardized) during the first forty years after problem resolution
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Recovery Indices by Years Since Problem Resolution
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Figure 3.
Locally Weighted Scatterplot and Smoothing (LOWESS) analysis of recovery indices

(standardized) during the first five years (left) and two years (right) after problem resolution
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Recovery Indices by Years Since Problem Resolution
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Figure 4.
Locally Weighted Scatterplot and Smoothing (LOWESS) analysis of recovery indices by

years since problem resolution stratified by race/ethnicity during the first 5 years
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Recovery Indices by Years Since Problem Resolution
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Locally Weighted Scatterplot and Smoothing (LOWESS) analysis of recovery indices by

years since problem resolution stratified by primary substance
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Table 2

Relationship between recovery indices and years since problem resolution in the 40-year sample

Model B SE t p
DV: Quality of life
Age (in years) 0.05 0.02 292 0.004
Time since problem resolution (spline terms)
Years (0-8) 046 011 4.07 0.000
Years (8-15) -0.23 011 -2.07 0.039
Years (15-37) 0.14 0.04 3.61 0.000
Intercept 2450 099 2478 0.000
DV: Happiness
Age (in years) 001 000 339 0.001
Time since problem resolution (spline terms)
Years (0-11) 0.04 0.01 357 0.000
Years (11-18) -0.03 0.01 -190 0.058
Years (18+) 0.02 001 310 0.002
Intercept 3.13 0.13 2458 0.000
DV: Self esteem
Age (in years) 0.01 000 493 0.000
Time since problem resolution (spline terms)
Years (0-6) 0.08 0.03 291 0.004
Years (6-15) -0.03 002 -217 0.030
Years (15-32) 0.04 001 422 0.000
Years (32+) -0.04 0.02 -2.01 0.044
Intercept 251 017 1486 0.000
DV: Recovery capital
Age (in years) 0.08 0.02 317 0.002
Time since problem resolution
Years (linear) 039 011 3.63 0.000
Years (Quadraticy -0.01 0.00 -2.45 0.014
Intercept 40.29 1.34 30.08 0.000
DV: Psychological distress
Age (in years) -0.09 0.01 -7.27 0.000
Time since problem resolution
Years (linear) -0.21 0.05 -3.80 0.000
Years (Quadraticy 0.00 0.00 290 0.004
Intercept 10.62 0.68 1571 0.000

Note: DV: dependent variable
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