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ARTICLE INFO ABSTRACT

Keywords: Opioid use disorder (OUD) continues to be a significant problem in the United States, contributing to overdose
Buprenorphine and death. Recent efforts to expand access to treatment of OUD in primary care have increased the availability of
Behavioral health medications for OUD (MOUDs). However, OUD is often accompanied by poor mental health and well-being, and
Kflzir:ts;lon it is not known if treatment with MOUDs alone is associated with improved psychological well-being. This

study’s purpose was to examine changes in mental health and well-being in the first 6 months of treatment with
MOUD:s in a family medicine residency clinic. Patients (N = 126; M age = 34.6 years, SD = 10.6; 54.8% male;
71.4% white) completed validated screeners of mental health and well-being (depression, anxiety, anger,
loneliness, perceived stress, meaning in life, and life satisfaction) at baseline (induction visit for buprenorphine),
1-month, and 6-months. Results indicated that the mental health and well-being indices did not significantly
change over the first 6 months of treatment on MOUDs. There were initial decreases in depression and anxiety at
1-month; however, both increased and were equivalent to baseline levels at 6-months. These results suggest that
MOUD treatment alone does not significantly impact mental health or well-being in patients with OUD. Addi-
tional treatments or supports are clearly needed to address the comorbid mental health and well-being challenges

Life satisfaction
Substance use disorders

in this population, as these factors can be both antecedents and consequences of substance misuse.

1. Introduction

Opioid use disorder (OUD) impacts an estimated 2 million Americans
annually (Substance Abuse and Mental Health Services Administration,
2019). Opioid misuse accounts for nearly 70% of overdose deaths in the
United States, and over 46,800 Americans died of an opioid-related
overdose in 2018 (National Institute on Drug Abuse, 2020). Medica-
tions for opioid use disorder (MOUDs), including methadone, bupre-
norphine, and naltrexone, have been tremendously successful in
decreasing opioid-related mortality and morbidity rates (Wakeman
et al., 2020) and improve quality of life among people with OUD (Raisch
et al., 2012; Rhee & Rosenheck, 2019). Buprenorphine, a partial opioid
agonist, is a commonly employed MOUD that can be prescribed by
primary care clinicians during regular office visits.

More than half to two-thirds of patients living with OUD present to
treatment in primary care with comorbid psychological health concerns,
including but not limited to depression, anxiety, and post-traumatic

stress disorder (Cole et al., 2019; Fareed et al., 2014; Li, Smedberg, &
DelLisi, 2019; Winstanley et al., 2020). The extent to which participation
in stand-alone MOUD treatment is related to or contributes to im-
provements in these variables is unknown. Longitudinal evaluation of
mental health and well-being in patients receiving MOUDs alone,
without counseling, is lacking in the scientific literature (Streck, Ocha-
lek, Badger, & Sigmon, 2018). Two studies have shown that patients
taking buprenorphine experience decreases in psychiatric symptoms
(depression and anxiety) in the first 3 months of treatment (Streck et al.,
2018; Zheng et al., 2016). Another study with longer follow-up found
that mental health (as measured by the Short Form-36) significantly
improved from baseline to 12 months in patients enrolled in a study of
extended-release buprenorphine injections (Ling et al., 2020). Further,
all these studies demonstrated the biggest improvement in mental health
symptoms in the first month of treatment. More research is needed to
understand changes in mental health and well-being in patients
receiving MOUDs in a primary care setting.
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The purpose of the current research was to longitudinally track
mental health and well-being in patients being treated in an office-based
MOUD treatment program for 6 months after induction. Examination of
changes over time in mental health and well-being is important in
shaping our model of service delivery for patients living with OUD.
Findings could suggest office-based MOUD can improve both substance
misuse and mental health; however, lack of improvement over time may
serve as an impetus for developing new treatment initiatives to posi-
tively impact the well-being of patients with OUD. Based on the limited
available research, we hypothesized that mental health and well-being
would improve during the 6 months of MOUD treatment.

2. Material and methods
2.1. Participants

Participants (N = 126) were patients receiving MOUDs at a
university-affiliated family medicine residency clinic in the upper Mid-
west. The clinic is located in a socioeconomically depressed area of a
large metropolitan city and predominantly serves patients who identify
as Black (70%) and who are on state-funded insurance (70%). Patients
were included if they were (a) at least 18 years old and (b) starting
buprenorphine/naloxone between May 2018 and December 2019. Pa-
tients were excluded if their physician deemed them too unstable to
participate.

During the enrollment period, 264 patients initiated MOUDs. The
138 patients not included in this study did not participate for a variety of
reasons (see Fig. 1). Some patients did not complete follow-up ap-
pointments within 1 month of initiation (n = 39). Patients who did re-
turn to the clinic within 1 month of initiation but did not enroll in the
study (n = 90) often did not have an opportunity to meet with research
staff during their clinic follow-up or declined participation due to time
constraints. A few patients were too unstable or abusive to clinic staff to
be appropriate for the study (n = 6) or met other exclusion criteria, such
as being less than 18 years of age or starting naltrexone (n = 3).

On average, participants were 34.6 years old (SD = 10.6 years).
About half (n = 69, 54.8%) were male, 42.9% (n = 54) were female, and
2.4% (n = 3) identified as transgender or gender non-binary. The ma-
jority of participants identified as white (n = 90, 71.4%), followed by
Black (n =11, 8.7%), American Indian or Alaskan Native (n =11, 8.7%),
mixed race (n = 10, 7.9%), or other (n = 4, 3.2%). About half (n = 60,

Initiated MOUD treatment
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48.4%) were single and never married, 25% (n = 31) were currently
married, 21.8% were divorced (n = 27), 4% were currently separated (n
= 5), and 0.8% were widowed (n = 1). The majority were unemployed
(n =65, 51.6%); only one-quarter (n = 31, 25%) were employed full- or
part-time, with the remaining participants reporting that they were
disabled (n = 16, 12.7%), students (n = 7, 5.6%), homemakers (n = 5,
4%), or retired (n = 2, 1.6%). Across the sample, income levels were low,
with 50% reporting that they earned less than $10,000 annually (n =
62), 41.5% earning between $10,000 and $49,999 (n = 51), and 8.1%
earning $50,000 or more per year (n = 10).

2.2. Procedure

This study used a longitudinal cohort study design. Clinic staff,
including a licensed alcohol and drug counselor (LADC), a care coordi-
nator, and project coordinators, approached patients during their MOUD
induction clinic visit and asked if they would be willing to complete a
survey with demographic and psychosocial variables. Staff emphasized
that completing the surveys was completely voluntary, and their care
would not be affected if they declined to participate. If participants were
unable to complete the survey that day, they were invited to complete it
at a subsequent clinic visit, usually within a week. At 1 and 6 months
after completing baseline surveys, active participants were asked to
again complete the surveys during a regularly scheduled clinic visit.
Patients were offered $5 gift cards for completing each survey. This
study was approved by the Institutional Review Board as program
evaluation to better understand the mental health concerns of patients
receiving MOUDs. Some 6-month follow-up surveys were not obtained
because of service delivery changes due to COVID-19. As a result of
safety practices, many clinic visits were switched to virtual visits which
prevented us from being able to collect these surveys.

2.3. Measures

2.3.1. Demographics
Patients reported on demographic variables including gender, age,
race/ethnicity, marital status, employment status, and income.

2.3.2. Depressive symptoms
The 9-item Patient Health Questionnaire-9 (PHQ-9; Kroenke &
Spitzer, 2002) measures depressive symptoms. Participants rate the

N = 264
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Fig. 1. Participant flow and survey completion. Note. MOUD = Medications for Opioid Use Disorder.
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extent to which they are bothered by a series of nine symptoms (e.g.,
“little interest or pleasure in doing things”) over the past 2 weeks on a
scale ranging from O (not at all) to 3 (nearly every day). Higher scores
(possible range of 0-27) correspond to greater depressive symptoms. A
cut-score of 10 or greater is used to indicate clinically significant
depressive symptoms. Previous investigations have found that higher
scores on the PHQ-9 were related to greater likelihood of being diag-
nosed with any depressive disorder (Kroenke & Spitzer, 2002). In this
study the internal consistency was high at all three time points: baseline
(a0 = 0.88), 1-month (ax = 0.90), and 6-months (a = 0.91).

2.3.3. Anxious symptoms

The 7-item Generalized Anxiety Disorder-7 (GAD-7; Spitzer,
Kroenke, Williams, & Lowe, 2006) questionnaire was used to measure
anxious symptoms. Patients rate the extent to which they experienced
the 7 symptoms (e.g., feeling nervous, anxious, or on edge) over the past
two weeks on a scale from 0 (not at all) to 3 (nearly every day). Items are
summed for a total score (possible range of 0-21), with higher scores
corresponding to greater anxious symptoms. A cut-score of 10 or greater
is used to indicate clinically significant anxiety. Internal consistency was
very high at all three time points: baseline (¢« = 0.94), 1-month (ax =
0.95), and 6-months (a = 0.90).

2.3.4. Loneliness

The 3-item version of the UCLA Loneliness Scale (Hughes, Waite,
Hawkley, & Cacioppo, 2004) measures loneliness. Patients respond to
each statement with one of three options (Hardly ever, Some of the time,
or Often), scored 1, 2, or 3, respectively. Scores are summed with higher
scores corresponding to more loneliness. Consistent with scoring from
previous research, participants with scores > 6 are categorized as
significantly lonely (Steptoe et al., 2013). Previous research indicates
that the three-item scale is positively associated with depression and is
negatively associated with the number of social connections (Hughes
et al., 2004). In the current study, internal consistency was good at
baseline (« = 0.82), 1-month (¢ = 0.83), and 6-months (x = 0.91).

2.3.5. Life satisfaction

The Satisfaction with Life Scale (SWLS; Diener, Emmons, Larsen, &
Griffin, 1985) measures life satisfaction. Patients rate their agreement
with five statements on a 7-point Likert-type scale ranging from 1
(strongly disagree) to 7 (strongly agree). Responses are summed so that
higher scores correspond with greater satisfaction with life (possible
range of 5-35). In this study, the internal consistency was high: baseline
(a0 = 0.89), 1-month (x = 0.86), and 6-months (a« = 0.89).

2.3.6. Meaning in life

The 10-item Meaning in Life Questionnaire (Steger, Frazier, Oishi, &
Kaler, 2006) measures presence of and searching for meaning in life. The
presence subscale measures the extent to which persons perceive their
lives as meaningful (e.g., “My life has a clear sense of purpose™), and the
search subscale measures the extent to which patients are looking for
meaning in their lives (e.g., “I am searching for meaning in life.”).
Participants report the extent to which each statement is true for them
on a 7-point Likert-type scale ranging from 1 (absolutely untrue) to 7
(absolutely true). Responses for each subscale are summed for a total
score, with higher scores corresponding to greater presence of or
searching for meaning (possible range = 5-35). Internal consistency was
high for both presence (baseline, a = 0.88; 1-month, a = 0.90; 6-months,
o = 0.88) and search (baseline, a = 0.87; 1-month, « = 0.89; 6-months,
a = 0.84) at all three time points.

2.3.7. Perceived stress

The 10-item Perceived Stress Scale (PSS; Cohen, Kamarck, & Mer-
melstein, 1983) measures the extent to which patients felt stressed in the
past month. Patients rate the frequency to which they felt each symptom
(e.g., felt nervous or “stressed”) on a scale from 0 (never) to 4 (very
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often). Four items are reversed scored, and the items are summed for a
total perceived stress score. Higher scores (with a possible range of 0 to
40) correspond to greater perceived stress. Internal consistency was high
at baseline (o« = 0.85), 1-month (x = 0.84), and 6-months (« = 0.90).

2.3.8. Anger

The Dimensions of Anger Reactions-5 (DAR-5; Forbes et al., 2014)
measures anger using 5 items. Patients rate the extent to which they
experienced anger (e.g., “I found myself getting angry at people or sit-
uations™) over the past four weeks on a scale from 1 (none or almost
none of the time) to 5 (all or almost all of the time). Items are summed
for a total score (possible range of 5-25), with higher scores corre-
sponding to greater anger. A cut-score of 12 or greater reflects high
anger. Internal consistency was high at baseline (a = 0.86), 1-month (x
= 0.88), and 6-months (a = 0.92).

2.4. Data analysis

Data were analyzed using SAS 9.4. Descriptive statistics, including
means, standard deviations, skewness, and kurtosis, and graphical
methods were used to examine the distributions of mental health and
well-being measures at each of the three time points (baseline, 1 month,
6 months). To examine missing data patterns, baseline differences in
mental health and well-being between (a) those retained at 1- and 6-
months and those who were no longer receiving treatment and be-
tween (b) survey completers and non-completers at 1- and 6-months
were examined using independent samples t-tests.

Changes in mental health and well-being over time were examined
using hierarchical linear models (SAS PROC MIXED), with time nested
within participants, restricted maximum likelihood estimation, and
unstructured covariance matrices. One benefit of using this approach is
that all available data were used to estimate change over time.

3. Results

Of the 126 patients at baseline, 117 (96.6%) were still receiving
treatment (i.e. had an active prescription for buprenorphine) at the 1-
month time period (see Fig. 1). As noted above, data collection
abruptly ceased in mid-March 2020 due to our clinic’s discontinuation
of most in-person visits due to COVID-19; at that time, 103 patients had
been in treatment for 6 months (and were therefore eligible to complete
the 6-month follow up survey). Of those, 76 (73.7%) were still receiving
treatment (i.e., had an active prescription) at 6 months.

Of patients who were actively engaged in MOUD treatment, 80
(68.4%) completed surveys at 1 month and 42 (55.3%) completed sur-
veys at 6 months. At treatment initiation, there were no differences in
mental health or well-being between patients who were retained in
treatment at 1- and 6-months (all ps > 0.10). Further, there were no
differences in baseline mental health or well-being between survey
completers and non-completers at 1- or 6-months (all ps > 0.10).

Descriptive statistics of mental health and well-being measures at
baseline, 1-month, and 6-months are presented in Table 1. At baseline,
many reported clinically significant levels of distress, including nearly
half (n = 62, 49.2%) reported high loneliness, 38% (n = 48) reported
clinically significant anxiety, 31% (n = 39) reported high anger, and
28% (n = 35) reported clinically significant depressive symptoms.
Further, average scores for life satisfaction were in the “slightly below
average” range, and perceived stress was in the moderate range. Mean
scores for presence of meaning in life and search for meaning in life were
slightly below and slightly above, respectively, previously reported
means in a college student sample (Steger, Frazier, Oishi, & Kaler,
2006).

Overall, there were minimal changes in variables across the study
period (see Fig. 2). There were no significant changes in stress, F (2,
146) = 2.44, p = .09, life satisfaction, F (2, 146) = 0.68, p = .51, pres-
ence of meaning, F (2, 145) = 0.51, p = .60, searching for meaning, F (2,
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Table 1
Descriptive statistics of mental health and well-being over time in patients with
OUD receiving MOUDs.

Baseline 1-month 6-month
Possible M SD M SD M SD
Range
Depressive 0-27 7.8 5.8 6.4 6.2 7.9 6.7
symptoms
Anxiety symptoms 0-21 8.3 6.1 6.8 6.3 7.9 5.5
Perceived stress 0-40 207 7.2 19.0 6.8 18.0 8.1
Anger 5-25 9.8 42 9.0 43 89 4.4
Life satisfaction 5-35 155 7.7 166 7.1 159 79
Presence of 5-35 218 73 216 74 215 73
meaning
Searching for 5-35 247 6.7 250 7.4 242 6.4
meaning
Loneliness 0-9 5.7 20 52 19 54 2.3

145) =0.16,p = .85, anger, F (2, 145) = 1.73,p = .18, or loneliness, F (2,
124) = 1.79, p = .17, over time.

There was a significant change in depressive symptoms over time, F
(2, 146) = 4.03, p = .02, namely a significant and small decrease in
depressive symptoms from baseline to 1-month, b = -1.28, SE = 0.45, t
(146) = -2.83, p = .005, followed by a non-significant increase in
depressive symptoms from 1-month to 6-months, b = 1.05, SE = 1.03, t
(146) = 1.02, p = .31. However, there was no difference in depressive
symptoms between baseline and 6-months, b = -0.23, SE = 1.01, t (146)
=-0.22,p = .82.

A similar pattern emerged for anxious symptoms, with an overall
significant change in anxious symptoms over time, F (2, 146) = 4.65, p
= .01. There was a significant and small decrease in anxious symptoms
from baseline to 1-month, b =-1.38, SE = 0.47, t (146) =-2.93, p = .004.
There was a small, non-significant increase in anxious symptoms from 1-
to 6-months, b = 0.40, SE = 0.84, t (146) = 0.47, p = .64, but there were
no differences between baseline and 6 month anxiety levels, b = -0.99,
SE =0.77,t(146) = -1.29, p = .20.

4. Discussion

This unique study utilized validated brief screeners of numerous
mental health and well-being variables and followed 126 patients across
a 6-month period in an office-based MOUD program. Our findings are
consistent with previous research showing significant co-morbidity of
mental health problems with OUD, including loneliness, anxiety,
depression, anger, and stress, thus highlighting the considerable distress
experienced by many people living with OUD (Cole et al., 2019; Fareed
et al., 2014; Li et al., 2019; Winstanley et al., 2020).

Disappointingly, we found no significant changes in any of the var-
iables across the 6-month study period. Although there were small but
significant decreases in levels of depression and anxiety at the 1-month
period, these improvements were not maintained at 6 months; there
were no statistically significant differences in any variable between
baseline and the 6-month time period. Although the improvements in
depression and anxiety symptoms were statistically significant, the
clinical significance is unknown but doubtful. Initial decreases in
depression and anxiety are consistent with previous research (Ling et al.,
2020; Streck et al.,, 2018; Zheng et al., 2016); however, previous
research demonstrated that these improvements in mental health were
largely maintained. One major difference between this study and pre-
vious research is that patients in those studies were enrolled in a
research study; patients in this study were receiving treatment in an
outpatient primary care clinic. Thus, simply providing MOUD in primary
care does not appear to improve mental health or well-being in an
outpatient primary care setting.

MOUDs predominantly address brain chemistry related to opiate
addiction, and the treatment may not have positive ripple effects on
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broader well-being. In an analogous fashion, metformin addresses levels
of insulin in patients with diabetes but is not intended to treat comorbid
depression or anxiety. Our null findings highlight the need for inten-
tional mental health support beyond just MOUDs, which could include
psychotherapy, peer support, organized substance use recovery treat-
ment or meetings, religion, or family/friend support. As comorbid
mental health and poor well-being could have contributed to the
development and maintenance of OUD, failing to intentionally address
them can increase a patient’s risk for relapse. Thus, it is incumbent for
providers to empower their patients to engage in and stick with treat-
ments that address these comorbid issues.

Limitations of this study include data from a single site study, a
relatively small sample, and reliance on self-report measures. Further,
there was no comparison group, as it would be unethical to withhold
MOUD treatment from patients with OUD. Although we used validated
screening questionnaires, they are imperfect proxies for formal indi-
vidualized evaluation and diagnosis. In addition, survey completion
rates were less than ideal, including 68% at 1-month and 55% at the 6-
month time period. Although a small proportion of patients were no
longer receiving treatment at follow-up time (and therefore were not
contacted to complete surveys), data collection in a busy residency clinic
where many patients come as walk-ins (rather than scheduled ap-
pointments) is challenging. Additionally, project staffing changes
adversely affected our ability to always connect with patients when they
were in clinic. Further, patients who are in treatment for 6 months or
longer have fewer appointments (often only coming in once per month),
which makes it more difficult to catch them in clinic for survey
completion. Collection of data at the 6-month time point was also
limited due to clinic changes associated with the COVID-19 pandemic.
Given the ongoing pandemic disproportionately affects persons with
substance use disorders in terms of access to medical care and behavioral
health services, safe and stable housing, employment opportunities, and
social connections (Parshley, 2020), the urgency of this work cannot be
understated. It is possible that incomplete survey capture may skew
results, in that patients who do not complete surveys have better or
poorer mental health and well-being; however, there were no difference
between completers and non-completers at baseline. Future research
should also examine the course of these psychosocial variables beyond
the first 6 months of treatment. Despite these limitations, our use of
validated measures in a longitudinal design in a natural setting is a
considerable advance in the literature, and our findings have important
clinical implications.

4.1. Conclusions

Providing MOUDs to patients is clearly a significant advance in the
treatment of OUD, but it is not enough. Failure to address these mental
health and well-being issues means continued poor quality of life for
patients and likely increased risk for relapse. To provide holistic,
comprehensive care for OUD patient population, MOUD providers
should collaborate with their on-site and community-based mental
health providers who can assess and offer evidence-based services for
the many comorbid conditions that appear to persist in patients in the
early months of MOUD treatment.
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Fig. 2. Changes in mental health and well-being over the first 6 months of buprenorphine treatment.
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