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Abstract

Background: Recovery is a multidimensional process that includes health, quality of life, and citizenship. Recovery
capital is a strengths-based concept representing the sum of an individual’s resources that support recovery. This
study (1) describes recovery capital, (2) examines the relationship between recovery capital and treatment duration,
and (3) assesses differences by gender in recovery capital among people receiving medication for opioid use disorder
(MOUD).

Methods: This is a secondary data analysis of a cross-sectional study, with survey and medical record review compo-
nents, conducted with patients recruited from an office-based opioid treatment clinic between July and September
2019. Analyses included participants receiving MOUD with buprenorphine who completed the Brief Assessment of
Recovery Capital (BARC-10; n=130). Univariate analyses explored differences by gender. Multivariate linear regression
assessed the relationship between BARC-10 total score and length of current treatment episode.

Results: Participants were 54.6% women and 67.4% Black with mean age of 42.4 years (SD =12.3). Mean length of
current MOUD treatment was 396.1 days (SD = 245.9). Total BARC-10 scores were high, but participants perceived low
community-level resources. Women scored higher than men within the health and purpose recovery dimensions.
While length of treatment was not associated with BARC-10 score, experiencing recent discrimination was associated
with a significantly lower BARC-10 score.

Conclusions: Recovery capital among individuals receiving MOUD was high suggesting that participants have
resources to support recovery, but gender differences and prevalent discrimination highlight areas for improved
intervention. More work is needed to investigate recovery capital as an alternative treatment outcome to abstinence
in outpatient MOUD populations.

Keywords: Recovery, Recovery capital, Opioid use disorder (OUD), Buprenorphine, Medication for opioid use disorder
(MOUD)

Background

Historically, substance use disorder (SUD) treatment
has focused on acute stabilization and achieving absti-
nence rather than long-term holistic recovery [1].
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Unfortunately, within this care model, treatment gains
tend to be short lived, and rates of substance use recur-
rence are substantial [1, 2]. Given our contemporary
understanding of addiction as a complex chronic disease
with a neurobiological basis modified by one’s environ-
ment and experiences, focusing on elimination of drug or
alcohol use is an insufficient goal of SUD treatment [1-
5]. The current opioid crisis, persistent increasing drug
overdose rates [6], and expansion of treatment utilizing

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line

to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0002-6862-9548
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12954-021-00553-w&domain=pdf

Parlier-Ahmad et al. Harm Reduct J (2021) 18:103

medication for opioid use disorder (MOUD) further
underscore the need to reconceptualize treatment goals
[7]. MOUD is a unique form of SUD treatment in that
it requires ongoing care with a healthcare provider and
long-term engagement. However, the primary data rou-
tinely collected to track MOUD progress and outcomes
are urine drug test results, data that solely measure
recent substance use.

Compared to non-pharmacological therapies, MOUD
is consistently associated with better treatment retention
rates and reduced substance use [8—10]. Yet treatment
outcomes vary widely among those receiving MOUD
highlighting substantial opportunities to improve treat-
ment quality. For example, individuals with more stress,
low mood, and higher levels of cravings are more likely
to discontinue treatment [11]. Identifying and targeting
non-abstinence-based outcomes is critical to advance
MOUD treatments within the chronic disease model and
reduce the adverse medical, public health, and social con-
sequences associated with opioid epidemic.

Alternative treatment goals can be gleaned from stud-
ies of individuals with SUDs who are not in specialized
treatment. The vast majority of individuals with SUD
are not in specialized SUD treatment (12), yet many
are able to initiate and maintain recovery [13, 14]. Prior
research among this large group has explored resources
beyond simply abstinence that support long-term holis-
tic recovery such as improved health, quality of life, and
citizenship [15-17]. Recovery capital is a strengths-based
concept that refers to the sum of an individual’s resources
that can be drawn upon to initiate and maintain recov-
ery from addiction [18]. Factors that impede recovery,
such as poor mental health, incarceration, stigma or
discrimination, are conceptualized as negative recovery
capital [19, 20]. In line with the chronic nature of addic-
tion, recovery capital can be continually accumulated or
exhausted throughout one’s life [20]. Prior work among
nontreatment populations suggests high levels of recov-
ery capital predict sustained abstinence, improved qual-
ity of life, and lower stress [13]. Further, recovery capital
tends to increase with longer periods of remission [13,
16]. Less is known about recovery capital from a harm
reduction perspective.

Guided by SUD treatment governing bodies, MOUD
settings have begun to shift from the abstinence-based
definition of treatment success to a more holistic, patient-
centered view of recovery. In 2019, the Substance Abuse
and Mental Health Services Administration (SAMHSA)
developed a clinically oriented recovery framework
including a working definition of recovery—“a process
of change through which individuals improve their health
and wellness, live a self-directed life, and strive to reach
their full potential”—to help improve recovery-oriented
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systems of care and better meet the needs of those
receiving SUD treatment regardless of substance use sta-
tus [21]. SAMHSA also highlighted four domains that
support recovery within their framework including (1)
health—overcoming or managing disease and making
healthy choices to support wellbeing, (2) home—having
a stable and safe place to live, (3) community—building
supportive relationships and social networks, and (4)
purpose—engaging in meaningful daily activities as well
as having the independence and resources to participate
in society.

In addition to the paradigm shift in the concept of
recovery, the Director of the National Institute on Drug
Abuse has called for more personalized SUD treatment
regimens in which resources provided to patients are
individualized to meet their needs with a focus on opti-
mizing recovery from a holistic perspective [4]. The
standard of care for opioid use disorder (OUD) treatment
combines medication (e.g., buprenorphine or metha-
done) with wrap-around services including medical
care, mental health counseling, case management, and
recovery support [22]. Assessing and targeting recovery
capital during MOUD treatment could help promote a
strengths-based approach to personalized SUD treat-
ment and improve holistic recovery outcomes, such as
quality of life, without necessarily requiring reduced sub-
stance use.

Few studies have explored recovery capital within SUD
treatment settings. One recent study among patients in
SUD treatment found that higher levels of recovery capi-
tal were predictive of SUD treatment completion [23].
Another study found that women and men in treatment
for OUD qualitatively describe different resources used
to sustain recovery [24]. Specifically, women describe
having more social and material support (e.g., hous-
ing) than men. However, women also highlight health
issues associated with domestic violence, reproduction,
self-harming, and suicide behaviors as well as stigma as
undermining their recovery efforts. To date, recovery
capital among patients in outpatient MOUD treatment
has not been reported.

As the number of office-based opioid treatment pro-
grams and buprenorphine prescribing providers con-
tinue to increase in response to the opioid crisis, more
clinically relevant data focused on improving our under-
standing of recovery capital from a harm reduction per-
spective among men and women engaging in MOUD are
needed to guide recovery-based systems of care [7, 10].
The primary objectives of this study are to: 1) describe
recovery capital among an outpatient clinical sam-
ple receiving MOUD and 2) examine the relationship
between recovery capital and length of time in treatment.
We hypothesize that MOUD could be a modality to help
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improve recovery capital through activation of previously
acquired strengths and development of new assets lead-
ing to better recovery outcomes. The secondary objective
of this study is to explore gender differences in recovery
capital as we hypothesize that men and women receiving
MOUD will endorse different types of recovery capital.

Methods

Design

This is a secondary data analysis of a cross-sectional
study with both survey and medical record review com-
ponents. The parent study recruited a convenience sam-
ple of English-speaking, adult patients (n=162; 97%
response rate) from an outpatient addiction medicine
clinic to complete a voluntary, electronic survey between
July and September 2019 assessing reproductive and
sexual health needs. Patients were recruited through fly-
ers and referrals by clinic staff. All participants provided
verbal consent. Those who were unable to read could
have the survey read aloud by a research assistant in a
private space (n=6). Survey completion took an aver-
age of 40 min, and participants were compensated $20.
A retrospective medical record chart abstraction was
also conducted for parent study participants. Virginia
Commonwealth University’s Institutional Review Board
approved the study.

Setting and participants

The office-based opioid treatment center provides out-
patient addiction services for over 500 adults with the
majority receiving buprenorphine. It is affiliated with a
large academic medical center in a Medicaid-expanded
state which serves as a safety net for the region and
treats predominately individuals with low incomes and
identifying as a racial or ethnic minority. On-site addic-
tion medicine providers come from multiple specialties,
including psychiatry, internal medicine, family medicine,
obstetrics and gynecology, and emergency medicine.
Most patients are referred from within the academic
medical center (e.g., inpatient consults, primary care
physicians). At the initial clinic visit, providers complete
a comprehensive intake assessment. All patients diag-
nosed with OUD are offered buprenorphine. Patients
typically have follow-up visits at least once every four
weeks. A comprehensive, recovery-oriented care model
is utilized in which patients have access to integrated on-
site psychiatric, mental health, case management, and
social work services. The clinic prioritizes a low thresh-
old, harm reduction approach whenever possible, mean-
ing that established patients with recurrence of substance
use are not initially exited from treatment but instead
first provided with increased wrap-around support.
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The present secondary analytic study inclusion cri-
teria were 1) receipt of MOUD with buprenorphine at
the time of the survey and 2) completion of the outcome
measure—DBrief Assessment of Recovery Capital (BARC-
10). Analyses included n =130 participants (59 cisgender
men and 71 cisgender women).

Recovery capital

The primary outcome was recovery capital measured
by the 10-item Brief Assessment of Recovery Capital
(BARC-10) which is an abbreviated version of the original
50-item Assessment of Recovery Capital (ARC) with 10
subscales [25]. The BARC-10 retained and combined one
item from each of the original 10 subscales from the ARC
(substance use and sobriety, global psychological health,
global physical health, community involvement, social
support, meaningful activities, housing and safety, risk-
taking, coping and life functioning, and recovery experi-
ence) to represent recovery capital [26], and its brevity
provides more utility in clinical settings such as where
this study was conducted. The BARC-10 uses a 6-point
agreement scale [1-strongly disagree to 6-strongly agree]
in response to the following instruction, “please respond
to each statement based on how you are feeling today”
Item scores are summed for a total score ranging from 10
to 60 with higher scores indicating more recovery capital.
For the current study, the primary recovery capital out-
come was measured by the total score on the BARC-10.
Prior research among a US sample of nontreatment seek-
ing individuals with a resolved drug or alcohol problem
found average BARC-10 scores were approximately 43
(SD=10) [16]. Additionally, we used SAMSHA’s recov-
ery framework to categorize and describe findings from
the individual BARC-10 items within a clinically ori-
ented context [21]. BARC-10 items were categorized into
SAMHSA's recovery dimensions as follows: 1) health—
included the substance use and sobriety, global psycho-
logical health, and global physical health items («=0.73);
2) home—included the housing and safety item; 3) pur-
pose—included the meaningful activities, coping/life
functioning, risk-taking, and recovery experience items
(a=0.81); and 4) community—included the community
involvement and social support items (a =0.73).

Demographic, psychosocial and clinical variables

Survey demographic items included gender (cisgender
man, cisgender woman, transgender man, transgender
woman, other), age, race, employment, education, mari-
tal status, and living arrangement. Psychosocial items
were asked in reference to the past 12 months. Homeless-
ness (yes/no) was defined as living on the street, in a shel-
ter, in a single room occupancy hotel, or in a car. Food
insecurity (yes/no) was assessed using an item from the
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Health Leads Social Determinants of Health Screening
Tool [27]. Recent discrimination in healthcare settings
for substance use (yes/no) was assessed by the follow-
ing question: “In the past 12 months, have you ever felt
you were treated unfairly getting health care services
because of your drug and/or alcohol use?” For psychi-
atric comorbidity (yes/no), one item asked: “Have you
ever had or been treated for depression, anxiety, post-
traumatic stress disorder, or any other psychiatric condi-
tion?” Healthcare access (yes/no) was defined as seeing a
provider other than an addiction provider at least once
in past 12 months. The Medical Outcomes Study Social
Support Survey measured social support using a 6-point
frequency scale [0-none of the time to 5-all of the time];
higher average scores indicate more social support [28].
Number of previous substance use treatment episodes
was also assessed.

Insurance status was abstracted from the medical
record. Clinical intake assessments were reviewed to
obtain substance use history and treatment character-
istics. Opioid use items at intake included: type of opi-
oid, route, frequency, age of first use, and history of
overdose. Lifetime polysubstance use excluded tobacco.
Length of current treatment episode was the number of
days between the date of buprenorphine induction and
initial clinic visit date through the survey date. Long-
term MOUD treatment with buprenorphine is defined
as>1 year [29].

Data analysis

Descriptive statistics were generated. Pearson X2 and
Fisher’s exact test were used to test differences by gender
for categorical variables; T-tests and Mann—Whitney U
test were used to test differences by gender and length
of treatment for continuous variables. Multivariate lin-
ear regression was conducted to identify a relationship
between BARC-10 total score and length of current treat-
ment episode when controlling for gender, race, age, and
discrimination. Variables included in the multivariate
models as potential confounders in recovery capital were
chosen based on existing literature [19, 23, 24] and clini-
cal experience. Additional possible confounding variables
could not be included in the model due to small sample
size. Significance was set at 0.05 and analyses were per-
formed using SPSS version 26.

Results

Table 1 presents demographic and psychosocial char-
acteristics for the overall sample (#=130) and by gen-
der. Seventy-one (54.6%) participants were women.
Most participants identified as Black, were single,
and had at least a high school education. About half
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were unemployed and over half had public insurance.
Women were younger and more likely than men to be
unemployed and live alone with children. In the past
year, approximately one in three participants experi-
enced homelessness and one in two experienced food
insecurity. One-third of participants reported recent
discrimination in a healthcare setting due to drug or
alcohol use. Many participants had seen a non-addic-
tion healthcare provider at least once in the previous
12 months. One in two participants reported a psychi-
atric comorbidity. On average, participants reported
social support some to most of the time.

Substance use history and treatment characteris-
tics are summarized in Table 2. Heroin was the most
common type of opioid use, and approximately half of
participants reported injection drug use. On average,
participants were 24 years of age at the onset of opioid
use. Most participants were using illicit or misusing
prescription opioids daily at treatment entry and nearly
all reported current or past polysubstance use. Men
reported more treatment episodes and were more likely
to have had a previous overdose than women. Across
gender, over half of participants had received long-term
MOUD with buprenorphine with the average length of
the current treatment episode of 396 (SD =246) days.

Recovery capital is summarized in Table 3. Aver-
age total BARC-10 score was 44.9 (SD=9.8). Mean
BARC-10 scores did not differ between individuals who
had received long-term MOUD and those who were
newer to MOUD treatment (44.8 +10.6 vs. 45.0 £+ 8.8;
p=0.928; data not shown). Overall, average individual
BARC-10 item scores ranged from 3.7 to 5.3 with the
highest scores on the substance use and sobriety item
in the health dimension and the risk-taking item in the
purpose dimension (Table 3). The lowest item scores
were the psychological health item in the health dimen-
sion and the community involvement and social sup-
port items within the community dimension. Gender
differences are also summarized in Table 3. Specifically,
women scored significantly higher than men on the
substance use and sobriety, risk-taking, and recovery
experience items in the health and purpose dimensions.
Within the home and community recovery dimensions,
scores did not differ by gender for any individual items.

The overall linear regression model, including gender,
race, age, discrimination, and length current treatment
episode, did not significantly predict BARC-10 total
score, [F[5, 119]=1.58; p=0.170] and only accounted
for 6.2% of the variance (Table 4). Length of current
treatment episode was not associated with BARC-10
total score. However, recent discrimination in a health-
care setting was significantly associated with a lower
BARC-10 score (p =0.020).
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Table 1 Demographic and psychosocial characteristics of a sample receiving buprenorphine for opioid use disorder
Demographic and psychosocial characteristics Total Men Women P value
N (%) N (%) N (%)
N=130 N=59 N=71
Age (mean£SD) 4244123 471£119 388+11.3 <.001
Race 0.227
Black 87 (674) 43 (74.1) 44 (62.0)
White 34 (26.4) 11(19.0) 23(324)
Other 8(6.2) 4(6.9) 4 (5.6)
Employment 0.042
Employed 33(254) 21 (35.6) 12 (16.9)
Unemployed 70(53.8) 26 (44.1) 44 (62.0)
Receiving disability 27 (20.8) 12 (20.3) 15(21.1)
Insurance 0.668
Public 78 (60.0) 34 (57.6) 44 (62.0)
Private 15(11.5) 6(10.2) 9(12.7)
None 37(28.5) 19(322) 18 (25.4)
Education 0.604
Less than high school education 27 (20.8) 14 (23.7) 13(18.3)
High school education 65 (50.0) 30 (50.8) 35 (49.3)
More than high school education 38(29.2) 15 (25.4) 23(324)
Single marital status 89 (68.5) 38 (64.4) 51(71.8) 0.364
Living arrangement 0.003
With sexual partner 37 (29.1) 15 (25.9) 22 (31.9)
Alone with children 13(10.2) 2(34) 11(15.9)
With family/friends 42 (33.1) 19 (32.8) 23 (33.3)
Alone 21(16.5) 17(29.3) 4(5.8)
Other 14 (11.0) 5(8.6) 9(13.0)
Homeless (past 12 months) 48 (37.2) 25 (42.4) 23(32.9) 0.265
Food insecurity (past 12 months) 73 (57.0) 31 (54.4) 42 (59.2) 0.588
Substance use discrimination in healthcare setting (past 37 (29.1) 12 (21.1) 25 (35.7) 0.071
12 months)
Healthcare access (past 12 months) 114 (87.7) 51(86.4) 63 (88.7) 0.692
Psychiatric comorbidity 73 (56.2) 29 (49.2) 44 (62.0) 0.143
#Social support [Median (IQR)] 3.6(29-44) 32 (24-44) 39(3.0-44) 0.083

SD, Standard deviation; Mos, months; IQR, interquartile range. Boldface indicates significant at p <.05

2 Social support scale range 0-5

Discussion

The present study found that recovery capital was high
for many men and women receiving outpatient MOUD
with buprenorphine. While recovery capital did not dif-
fer by length of current treatment episode within our
clinical sample, recovery capital was not uniform across
SAMSHA’s recovery dimensions or gender. Addition-
ally, recent discrimination in a health care setting nega-
tively impacted recovery capital. Strengthening existing
recovery capital as well as cultivating new recovery
capital may help improve person-centered recovery
outcomes, such as quality of life, among individuals

receiving MOUD at varying stages of reduced or elimi-
nated substance use.

Surprisingly, total recovery capital among our overall
sample was similar to a US sample of nontreatment seek-
ing individuals with a resolved drug or alcohol problem
of 12 years, on average [16]. While we hypothesized that
length of current treatment episode would be associ-
ated with level of recovery capital, the lack of significant
finding is likely due to several factors that ultimately
contributed to the unexpectedly high level of recovery
capital among participants. First, participants may have
entered treatment with high levels of recovery capital.
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Table 2 Substance use history and treatment characteristics of a sample receiving buprenorphine for opioid use disorder
Substance use history and treatment characteristics Total Men Women P value

N (%) N (%) N (%)

N=130 N=59 N=71
Lifetime type of opioid use 90 (69.2) 49 (83.1) 41 (57.7) 0.005
Heroin only 14 (10.8) 2(34) 12 (16.9)
Prescription opioid only 26 (20.0) 8(13.6) 18 (25.4)
Both
Lifetime most serious route of opioid use 0.04
Injection 63 (52.9) 31(574) 32(49.2)
Nasal 45 (37.8) 22 (40.7) 23(35.4)
Oral 1(9.2) 1(1.9) 10(154)
Age onset opioid use 2436+£9.2 232+£85 2536£9.7 0.203
(Mean £ SD)
Lifetime history overdose 27 (35.1) 17 (50.0) 10 (23.3) 0.015
Lifetime polysubstance use 122 (93.8) 57 (96.6) 65 (91.5) 0.232
# Lifetime treatment episodes [Median (IQR)] 3[1-4] 3[1-4] 2[1-3] 0.053
Daily opioid use at treatment entry (illicit or Rx misuse) 98 (76.6) 48 (82.8) 50(71.4) 0.132
Long-term MOUD with buprenorphine (> 1 year) 74 (56.9) 33(55.9) 41 (57.7) 0.835
Length of current treatment episode (days; Mean £ SD) 396.14+£2459 385.7+£2393 404842525 0.662
SD, standard deviation; IQR, interquartile range. Boldface indicates significant at p <.05
@ At time of survey completion
Table 3 BARC-10 individual item and total scores for a sample receiving buprenorphine for opioid use disorder
BARC-10 items within SAMSHA's recovery dimensions Total Men Women P value

N=130 N=59 N=71
Mean (SD) Mean (SD) Mean (SD)

Health dimension
There are more important things to me in life than using substances 53(1.3) 52(1.3) 55014 0.005
In general,  am happy with my life 41 (1.5) 40(14) 42(1.5) 0.426
I have enough energy to complete the tasks | set for myself 43(14) 45(1.3) 42 (1.5) 0.31
Home dimension
My living space has helped to drive my recovery journey 43(1.5) 4.1(1.5) 4.4 (1.6) 0.15
Community dimension
I'am proud of the community | live in and feel a part of it 3.701.7) 39(1.6) (1.7) 0.183
I get lots of support from friends 3.9(1.5) 39(1.5) 1.6) 0.625
Purpose dimension
I'am happy dealing with a range of professional people 8(1.2) 4.7(1.1) 0.2 0.051
I regard my life as fulfilling and without the need for using drugs or alcohol 3014 43(14) A4(14) 0.486
I take full responsibility for my actions 2(1.2) 50(1.2) 4(1.1) 0.005
I'am making good progress on my recovery journey 49(1.2) 46(1.2) AR 0.006
BARC-10 total score 44.9 (9.8) 44.1(9.6) 45.6 (9.9) 017

BARC-10, Brief Assessment of Recovery Capital [10-items]. Boldface indicates significant at p <.05. BARC-10 individual item range 1-6; total score range 10-60.

Nonparametric analyses using Mann-Whitney U test

Considering the individual and system-level barriers to
MOUD treatment, people with greater recovery capital
may be more likely to identify and access treatment than
those with lower recovery capital [11, 30]. Additionally,

the outpatient MOUD treatment setting, as opposed to
more intensive SUD treatment, is often a good fit for
individuals with high levels of existing recovery capital
[31]. Second, our null finding may be due to differential
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Table 4 Multivariate analysis of association between BARC-10 total score and length of opioid use disorder treatment (N=124)

Factors associated with BARC-10 total score B (95% Cl) b t P value
dLength of current treatment episode 0.004 (-0.003, 0.010) 0.1 1.06 0.293
Age -0.02 (-0.18,0.13) -0.03 -0.29 0.773
Gender

Men (referent) - - - -
Women 1.99 (-1.50,5.47) 0.11 1.13 0.261
Race

White/other (referent) - - - -
Black -0.94 (-4.80,2.93) -0.05 -0.48 0.633
Recent substance use discrimination in healthcare setting

No (referent) - - -

Yes -4.31 (-7.94,-0.68) -0.21 -2.35 0.02

OUD, opioid use disorder; BARC-10, Brief Assessment of Recovery Capital. Boldface indicates significant at p <.05

2 Length of current treatment episode at time of survey completion

treatment attrition, selection bias, and a limited study
sample. For example, individuals with lower levels of
recovery capital may have discontinued treatment, tran-
sitioned to a higher level of SUD treatment, and/or cho-
sen not to participate in the study. Finally, the BARC-10
was developed and normed in a non-US sample of major-
ity White males and interpreted based on the abstinence
only recovery definition [26]. Therefore, it may not have
comprehensively captured differences in recovery capi-
tal from a contemporary, holistic perspective among our
clinical sample of majority female and Black participants.
Nonetheless, our finding that MOUD participants had
similar levels of recovery capital as people in remission
from SUD in the non-treatment population highlights
how MOUD can provide a strong platform for people
with OUD to maintain recovery [32] despite the stigma
surrounding MOUD [33] that leads some to perceive
MOUD as not compatible with recovery.

Across the recovery dimensions, one of the high-
est scored recovery capital items was the substance use
and sobriety item within the health recovery dimension.
This is consistent with literature supporting the efficacy
of MOUD with buprenorphine to reduce the effects of
physical opioid dependence, including craving and with-
drawal symptoms, and help patients maintain abstinence
[34]. Although our sample had access to additional mul-
timodal treatment services (e.g., medical care, mental
health counseling, case management) that are commonly
available with opioid-based outpatient treatment cent-
ers, we still found some dimensions of recovery capital,
including psychological health and community, to need
further improvement. Among individuals with OUD,
psychiatric comorbidities are prevalent and associated
with negative treatment outcomes, including increased
overdose risk [35]. However, when utilized, adjunctive

personalized psychosocial interventions can improve
MOUD outcomes [36]. Additionally, having a positive
social network and a sense of community belonging
improves treatment and recovery outcomes [37]. Impor-
tantly, the success of efforts to strengthen community
support for people in OUD treatment can be limited by
stigma surrounding OUD and OUD medications [33].
Thus, incorporating treatment adjuncts focused on over-
coming stigma, such as engaging patients’ partners and
families in OUD treatment, may improve recovery capi-
tal for some patients. Overall, recovery capital may be
a promising alternative treatment target to abstinence
as targeting recovery capital in treatment may improve
resources and support networks that help reduce risk
even with substance use recurrence. Integrating recov-
ery capital assessments into MOUD could be useful to
systematically tailor available multimodal services to an
individual’s specific recovery needs while simultaneously
integrating harm reduction principles into addiction
treatment.

In addition to differences across recovery dimensions,
gender-based differences in recovery capital emerged
within the health and purpose recovery dimensions
highlighting the importance of incorporating gender-
informed approaches in recovery capital measurement
and intervention. Prior work among nontreatment seek-
ing populations highlighted women having more com-
promised long-term recovery dimensions (i.e., quality of
life and psychological distress) than men [16]. Conversely,
the current study found women were more likely than
men to report having more important things in their lives
than substances, making good progress on their recovery
journey, and taking responsibility for their actions. These
heterogeneous findings may be reflective of the conflict-
ing impacts women’s unique responsibilities, such as
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often serving as the primary caregiver for children, can
have on recovery progress. Additionally, these mixed
findings may be due, in part, to differences in study pop-
ulations. For example, sex differences have been found
for OUD treatment outcomes specific to MOUD with
buprenorphine, indicating a possible female advantage
[38]. More work is needed to understand the role of sex
and gender in recovery. Further, tailored interventions
for men across recovery dimensions are warranted given
men reported lower recovery capital in health and pur-
pose recovery dimensions as well as higher disease sever-
ity compared to women.

Nearly half of participants reported recent discrimina-
tion in a healthcare setting which was associated with
compromised recovery capital, similar to findings from
a previous pilot study among individuals in SUD recov-
ery [19]. Discrimination could have detrimental impacts
on maintenance and accrual of recovery capital that in
turn negatively affect long-term recovery outcomes such
as treatment engagement. Unfortunately, stigma toward
individuals with OUD is prevalent within the healthcare
community [39], and women are especially vulnerable to
stigma and discrimination for having a SUD [40]. There-
fore, OUD education efforts and stigma-reduction strate-
gies should include healthcare providers [41]. Decreasing
stigma in healthcare may help improve overall health and
support long-term recovery of people with OUD.

There are several limitations to this study. First, the
cross-sectional design and small sample size of the pre-
sent study limited our ability to evaluate recovery capi-
tal trajectories throughout treatment and differentiate
between existing recovery capital at treatment entry and
recovery capital obtained during treatment. Additionally,
participants self-selected into this convenience sample
from one outpatient substance use treatment clinic limit-
ing the generalizability of our results and potentially lim-
iting variability in recovery capital scores as individuals
with lower recovery capital may have been more likely
to discontinue treatment or chosen not to participate.
Information bias is probable for the variables obtained
from our chart review. Our small sample size may have
impacted the ability to detect statistically significant dif-
ferences. Gender identity was assessed in the survey, but
no participants identified as a gender minority. Thus, our
analyses were limited to a cisgender conceptualization of
gender identity. Lastly, our recovery capital measure was
limited to the BARC-10 rather than the full 50-item ARC
or other recovery capital measures due to the nature of
secondary data analysis.

Despite these limitations, to our knowledge, this study
is the first to describe recovery capital among men and
women receiving outpatient MOUD with buprenor-
phine. Future research can build upon the current study
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by evaluating gender-stratified recovery capital tra-
jectories throughout MOUD treatment to differenti-
ate between existing recovery capital at treatment entry
and recovery capital obtained during treatment. Fur-
ther, gender-informed, clinically feasible recovery capital
measures need to be developed and validated specifically
for this population. Longitudinal recovery capital stud-
ies incorporating measures of psychosocial functioning,
risk reduction strategies, and substance use are needed
to better understand how targeting recovery capital may
be used as a harm reduction intervention in SUD treat-
ment settings. Additionally, findings suggest harm reduc-
tion may have a role to play in supporting and enhancing
recovery capital for people prior to treatment entry and
in the interstices between treatments. Studies among
these populations are needed to investigate this further.
Lastly, hypothesis-driven longitudinal studies should be
conducted to investigate the relationship between dis-
crimination and recovery capital.

Conclusions

Regardless of length of time in treatment, most individu-
als receiving outpatient MOUD with buprenorphine
reported high overall recovery capital suggesting they
have resources to improve their health and wellness, live
a self-directed life, and strive to reach their full potential.
However, recovery capital varied across recovery dimen-
sions as well as by gender, and many participants experi-
enced recent discrimination in a healthcare setting which
can have a detrimental impact on recovery capital. Find-
ings highlight areas for tailored treatment interventions
to strengthen and cultivate recovery capital. Targeting
recovery capital as an alternative person-centered treat-
ment outcome to abstinence could serve as a beneficial
harm reduction strategy and help promote recovery-
based systems of care for people with OUD.
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