Journal of Substance Abuse Treatment 138 (2022) 108753

Contents flfists avafiflabfle at ScfienceDfirect

Journafl of Substance Abuse Treatment

-
EIL.SEVIER journal homepage: www.elsevier.com/locate/jsat

L))

Check for
Lptates

A cohort study examfinfing the reflatfionshfip among housfing status, patfient
characterfistfics, and retentfion among findfivfiduafls enroflfled fin

flow-barrfier-to-treatment-access methadone mafintenance treatment™

Marfina Gaeta Gazzofla®", Iafin D. Carmfichaefl, Lynn M. Madden ¢, Nabarun Dasgupta °,
Mark Befitefl > >, Xfiaoyfing Zheng ¢, Kathryn F. Eggert %, Scott O. Farnum % Decflan T. Barry *%"

2 The APT Foundatfion, New Haven, CT, USA

Y Department of Psychfiatry, Yale School of Medficfine, New Haven, USA

¢ Department of Staffistfics, the Unfiversfity of Washfington, Seattle, USA

d Department of Internal Medficfine, Yale School of Medficfine, New Haven, USA

€ Injury Preventfion Research Center, Unfiversfity of North Carolfina at Chapel Hfill, Chapel Hfill, NC, USA
{ Chfild Study Center, Yale School of Medficfine, New Haven, USA

8 Yale Unfiversfity, New Haven, USA

ARTICLE INFO ABSTRACT

Keywords: Background: Few studfies have dfirectfly compared patfient characterfistfics and retentfion among those enroflfled fin
Opfiofid use dfisorder methadone mafintenance treatment (MMT) based on housfing status. Low-barrfier-to-treatment-access programs
Trauma ) may be partficuflarfly effectfive at attractfing patfients experfiencfing homeflessness finto MMT; however, the flfiterature
Medficatfion for opfiofid use dfisorder on retentfion fin such settfings fis flfimfited

Low-barrfier treatment
Methadone
Homeflessness

Methods: We performed a retrospectfive chart revfiew of 488 consecutfive patfients enroflfled from Aprfifl to October
2017 at flow-barrfier-to-treatment-access MMT programs finsouthern New Engfland. Patfients compfleted measures of
demographfics, socfiafl fisoflatfion, trauma, chronfic pafin, smokfing behavfior, and psychfiatrfic dfistress. The study
finvestfigated assocfiatfions between housfing status and correflates wfith chfi-square and Mann-Whfitney U tests whfifle
controflflfing the Faflse Dfiscovery Rate. A two-sampfle flog-rank test examfined the reflatfionshfip between retentfion
and housfing status. The study further scrutfinfized thfis assocfiatfion by regressfing retentfion on a¥lcovarfiates usfing a
Cox proportfionafl hazards modefl.

Results: Forty-stix patfients (9.4%) reported experfiencfing homeflessness and 442 (90.6%) reported befing housed.
Thfirty-seven percent of patfients seflf-fidentfiffied as femafle and 20% as non-whfite. Compared to patfients who were
housed, those experfiencfing homeflessness had flower rates of recent empfloyment; hfigher rates of socfiafl fisoflatfion,
trauma, current chronfic pafin, and recent cannabfis use; and hfigher overaflfl psychfiatrfic dfistress @fflp < 0.01). At
one year, overaflfl retentfion was 51.8%, and retentfion was 32.6% finthe unhoused group and 53.8% fin the housed
group. A sfignfifficant negatfive assocfiatfion occurred between retentfion and housfing status (p = 0.006). After
regressfing on ¥l covarfiates, homeflessness was assocfiated wfith a 69% fincrease fin one-year treatment dfiscon-
tfinuatfion (HR = 1.69 for homeflessness, CI = 1.14-2.50).

Conclusfions: Patfients enterfing MMT experfiencfing homeflessness have mufltfipfle ffinficafl vufnerabfifIfitfies and are at
fincreased rfisk for 12-month MMT dfiscontfinuatfion. Low-barrfier-to-treatment-access MMT programs are an
fimportant venue for fidentfifyfing and addressfing vuflnerabfififitfies assocfiated wfith homeflessness.

1. Introduction retentfion are fimportant pubflfic heaflth strategfies for addressfing the fin-
ternatfionafl opfiofid afisfis (Krausz et afl, 2021; WHO, 2021). MMT fi an

Increasfing methadone mafintenance treatment (MMT) access and evfidence-based treatment for opfiofid use dfisorder (OUD) that combfines
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the opfiofid agonfist methadone wfith psychosocfiafl servfices and fis assocfi-
ated wfith decreased fiFFifi opfiofid use, overdose, and aflfl-cause mortaflfity
(Natfionafl Academfies of Scfiences, Engfineerfing, and Medficfine, 2019).
Enhancfing MMT access and retentfion may be partficuflarfly fimportant
among findfivfiduafls wfith OUD who are unhoused.! Homeflessness fis
prevaflent among persons wfith OUD and confers fincreased rfisk of over-
dose and overaflfl mortaflfity (Baggett et afl, 2013; Fazefl et afl, 2014;
Morrfison, 2009; Nfiflsson et afl, 2019). Overdose, partficuflarfly from opfi-
ofids, fis a fleadfing cause of death among aduflts experfiencfing homefless-
ness (Baggett et afl, 2013). However, peopfle experfiencfing homeflessness
are fless flfikefly to enroflfl finMMT compared to those who are housed (Corsfi
et afl, 2007; Deck & Carflson, 2004; Eyrfich-Garg et afl, 2008; McLaughflfin
et afl, 2021; Rfivers et afl, 2006; Yang et afl, 2019) and a paucfity of
studfies systematficaflfly compare patfient characterfistfics and retentfion
among findfivfiduafls who are housed and unhoused enterfing MMT (Han et
afl,, 2021; McLaughflfin et afl, 2021). Thfis dfisparfity may be due fin part to
poffficfies at MMT programs, whfich ffinft access and retentfion among
certafin vuflnerabfle groups (Gryczynskfi et afl, 2011; Kourounfis et afl,
2016; Krawczyk et afl, 2019; Refisfinger et afl, 2009; Sharma et afl,, 2017;
Veflasquez et afl,, 2019). Low-barrfier-to-treatment-access MMT programs
may be effectfive at enroflflfing findfivfiduafls experfiencfing homeflessness or
wfith greater comorbfid psychfiatrfic fiflfiness (Carter et afl, 2019; Kourounfis
et afl, 2016; Noflan et afl., 2015). Low-barrfier methadone programs afim to
reduce common flogfistfic and ffinancfiafl hurdfles to recefivfing and
remafinfing fin treatment, such as not requfirfing abstfinence from sub-
stances or havfing fflexfibfle attendance poflficfies (Kourounfis et afl, 2016;
Madden et afl, 2018; Strfike et afl, 2013). However, no studfies to date
have systematficaflfly compared characterfistfics of patfients enroflflfing fin
flow-barrfier-to-treatment-access MMT who are housed and unhoused.

Among findfivfiduafls recefivfing MMT, homeflessness has been flfinked
wfith poorer retentfion (Hufissoud et afl, 2012; Kflfimas et afl, 2018;
Lundgren et afl, 2007) and earflfier return to substance use (Lo et afl,
2018; Shah et afl,, 2006). Surprfisfingfly, no pubflfished studfies of patfients
recefivfing MMT have compared patfient characterfistfics or treatment
retentfion among those who are housed and those who are unhoused.
Prfior studfies showfing a reflatfionshfip between housfing status and reten-
tfion used heterogenous datasets that cannot controfl for program-flevefl
dfifferences fin retentfion, such as dfifferfing fee structures, program pofl
ficfies (e.g., “hfigh” versus “flow” barrfier), or provfisfion of admfinfistratfive
dfischarges. Retentfion fin MMT comprfises fimportant findfivfiduafHlevefl and
pubflfic heaflth-flevefl outcomes sfince patfients who are not retafined fin
MMT face fincreased tfisk of bflood-borne finfectfions, opfiofid overdose, and
overdose-reflated and aflfl-cause mortaflfity (Johnson et afl, 2020; Krawc-
zyk et afl, 2020; Sordo et afl, 2017; Tsufi et afl, 2014). Rates of 12-month
MMT retentfion (a marker of treatment stabfiflfity) range wfidefly based on
patfient and program characterfistfics (O'Connor et afl, 2020). The ma-
jorfity of those enterfing medficatfion for opfiofid use dfisorder (MOUD)
programs are not retafined at 6 months (Krawczyk et afl, 2021; Wriflflfiars
et afl, 2020).

Logfistfic and structurafl factors reduce MMT enroflflment among peopfle
experfiencfing homeflessness, whfich ffimfisresearch on thfis topfic. Mufltfipfle
reguflatfions and poffficfies finform the dfispensfing of methadone fin the
Unfited States (SAMHSA, 2015). Federafl reguflatfion requfires patfients to
attend MMT programs at fleast 6 days per week for supervfised metha-
done dfispensfing for the ffirst 90 days (SAMHSA, 2015). MMT programs
may finterpret federafl crfiterfia requfirfing patfient stabfiflfity prfior to addfi-
tfionafl take-home methadone doses after 90 days to mean that patfients
must have stabfle housfing (SAMHSA, 2020). Retentfion fin MMT can be
adversefly affected when programs finfitfiate “admfinfistratfive dfischarge”
for patfients who are unabfle to pay for servfices or who do not adhere to
dfinfic poflficfies, such as requfirfing negatfive urfine drug screens or meetfing

attendance requfirements more strfingent than those aflflowed by the

1 The terms “experfiencfing homeflessness” and “unhoused” are used finter-
changeabfly fin thfis manuscrfipt.
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federafl government. In some studfies, such pofificfies account for 65-75%
of premature (e.g., wfithout “compfletfing” treatment) MMT termfinatfions
(Proctor et afl, 2015; Proctor et afl, 2019). Conversefly, flow-barrfier
modefls of MMT treatment, whfich do not enact such pofificfies and finten-
tfionaflfly mfinfimfize program-finfitfiated dfischarges, can be effectfive at
reachfing vuflnerabfle popuflatfions, fincfludfing findfivfiduafls experfiencfing
homeflessness (Carter et afl, 2019; Gaeta et afl,, 2020; Kourounfis et afl,,
2016; Noflan et afl, 2015). Thus, examfinfing the assocfiatfion between
housfing status and retentfion fin MMT programs that are more accessfibfle
to peopfle experfiencfing homeflessness—such as those that are flow-
barrfier-to-treatment-access and finfrequentfly use admfinfistratfive dfis-
charges—fis fimportant.

Compared to the generafl popuflatfion, peopfle experfiencfing home-
flessness have fincreased rates of trauma (Sundfin & Bagufley, 2015; Tayflor
& Sharpe, 2008) and chronfic pafin (Ffisher et afl, 2013), and have
eflevated flevefls of psychoflogficafl dfistress (Geflberg & Lfinn, 1989; Schutt et
afl, 1994). The rates of trauma and chronfic pafin and the flevefls of
psychoflogficaf]l dfistress are aflso eflevated fin patfients recefivfing MMT fin
flow-barrfier-to-treatment-access programs (Barry et afl, 2009; Befitef] et
afl, 2012), whfich warrants the comparfison of such characterfistfics
among patfients enroflfled fin these programs who are unhoused and
housed.

The current study examfined patfients characterfistfics and retentfion
assocfiated wfith homeflessness among patfients enroflflfing fin flow-barrfier-
to-treatment-access MMT programs. A prfior cross-sectfionafl study of
patfients who have been retafined fin flow barrfier-to-treatment-access
MMT suggests thfis modefl can attract peopfle who are unhoused finto
flong-term treatment despfite fincreased depressfive symptoms compared
to thefir housed counterparts (Gaeta et afl, 2020). We hypothesfized that
compared to patfients who were housed at treatment enroflflment, pa-
tfients experfiencfing homeflessness woufld have hfigher rates of chronfic
pafin, hfigher flevefls of overaflfl psychfiatrfic dfistress, and flower rates of 12-
month MMT retentfion.

2. Methods

2.1. Study desfign, recrufitment, and settfing

We performed a retrospectfive chart revfiew of a cohort of consecutfive
patfients who were enroflfled fin MMT from Apififl to December 2017 at the
APT Foundatfion (APT). A trafined programmer abstracted study data
from patfients' medficafl records. To reduce bfias, the programmer was
bflfinded to study afims and not finvoflved fin any other aspects of the
research process. Of the 598 patfients enroflfled durfing the study perfiod,
the current study fincfluded 488; 10 patfients dfid not compflete the ques-
tfionnafires because they dfid not read or wrfite Engflfish and 100 patfients
findficated thefir housfing status was nefither “housed” nor “unhoused” (see
Sectfion 2.2.1). The APT Foundatfion Board of Dfirectors and the Human
Investfigatfions Commfittee of the Yafle Schoofl of Medficfine approved the
study.

APT fia not-for-proffit communfity-based organfizatfion headquartered
finNew Haven, Connectficut. It operates four outpatfient MMT programs
usfing an open-access modefl, whereby prospectfive patfients begfin meth-
adone on the same day they present for fintake regardfless of housfing
status or abfiffity to pay and are provfided reafl-tfime access to mufltfipfle
vofluntary treatment optfions (Madden et afl, 2018). APT has a census of
approxfimatefly 4500 patfients recefiviing MMT and fis one of the flargest
provfiders of MOUD fin southern New Engfland (Madden et afl, 2018).
Patfients' recefipt of medficatfion, counseflfing, and other servfices at APT are
not contfingent on payment. Admfinfistratfive dfischarges are rare and are
revfiewed by the dlfinficf] dfirectors and requfire the authorfizatfion of the
organfizatfion's chfief executfive offficer (APT admfinfistratfivefly dfischarged

0 partficfipants durfing the study perfiod).
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2.2. Varfiables and measures

2.2.1. Housfing status at enrollment

The study consfidered patfients “unhoused” fif they seflected “Sheflter/
street” and consfidered them “housed” fif they seflected “Apartment or
House” finresponse to the questfion, “Where dfid you sfleep fin the past 30
days?” on the 24-fitem Behavfior and Symptom Identfifficatfion Scafle
(BASIS-24) (Efisen et afl, 2004). The study excfluded patfients from data
anaflyses who seflected other types of housfing (n = 100), fincfludfing
“haflfway house/group home/board and care home/resfidentfiafl center/
supervfised housfing”; “schoofl or dormfitory”; “hospfitafl or detox center”;
“nursfing home/assfisted flfivfing”; “jafifl/prfison”; or “other.” We excfluded
these categorfies gfiven the flack of specfifficfity and heterogenefity fin these
categorfies wfithfin the BASIS-24. We fincflude data for excfluded patfients fin

Suppflementary Tabfle 1.

2.2.2. Baselfine characterfistfics

Patfients seflf-reported age, sex, race, ethnficfity, educatfion, reflatfion-shfip
status, recent empfloyment, student, or voflunteerfing experfience,

and recefipt of dfisabfiflfity beneffits (Efisen et afl, 2004) (Tabfle 1).

2.2.3. (finfical characterfistfics

Socfial fisolatfion. The study consfidered partficfipants to be socfiaflfly fiso-
flated fif they seflected “no one” finresponse to the questfion, “Outsfide of
your treatment provfiders, what fis your mafin source of socfiafl support?”
from the BASIS-24 (see beflow) (Efisen et afl.,, 2004).

Trauma. The study team assessed trauma experfience usfing fitems
regardfing personafl experfience of physficafl or sexuafl assauflt on the Lfife
Events Checkflfist for DSM-5 (LEC-5), a vaflfidated, seflf-report measure
devefloped by the Natfionafl Center for PTSD (Weathers et afl, 2013).

Chronfic pafin. We assessed flfifetfime and current chronfic pafin by “yes”

Table 1
Baseflfine characterfistfics by housfing status of 488 findfivfiduafls enroflflfing at a flow-
barrfier methadone program.

Overaflfl Unhoused Housed P
N = (N = 46) (N = Vaflue
488) 442)
Demographfics
Age, mean (SD) 37(10.5) 37(10.3) 37 (10.6) 0.996
Femafle, N (%) 178 16 (34.8) 162 0.996
(36.5) (36.7)
Race, N (%) 0.855
Amerfican Indfian or Aflaskan 4 (0.8%) 2(4.3) 2(0.4)
natfive
Bflack or Afrfican Amerfican 29 (5.8) 4 (8.7) 25 (5.6)
Whfite/Caucasfian 397 (80) 35 (76.1) 362
(80.4)
Mufltfiracfiafl or other 66 (13.3) 5(10.9) 61 (13.6)
Hfispanfic ethnficfity, N (%) 59 (12.1) 5(10.9) 55 (12.2) 0.996
Hfighest educatfion, N (%) 0.996
At fleast hfigh schoofl graduate/ 422 40 (87) 382
GED (85.1) (84.9)
Less than hfigh schoofl 72 (14.9) 6 (13) 68 (15.1)
Ever marrfied, N (%) 77 (15.8) 4 (8.7) 73 (16.5)  0.395
Recent empfloyment N (%) 0.003
Empfloyment for at fleast 30 h a 110 1(2.2) 109
week (22.5) (24.7)
Empfloyment for 11 to 30 h a 55 (11.3) 5(10.9) 50 (11.3)
week
Empfloyment for O to 10 h a 29 (5.9) 0 29
week
No empfloyment 291 39 (84.8) 252
(59.6) (57.0)

Recent experfience N (%)

Student 28 (5.7) 2(4.3) 26 (5.9) 0.996
Voflunteerfing 23 (4.7) 3 (6.5) 20 (4.5) 0.996
Recefivfing any type of 58 (11.9) 10 (21.7) 48 (10.9) 0.134
dfisabfiflfity beneffits

Note: GED = Generafl Educatfionafl Deveflopment test; Bofld text findficated p vaflue
<0.05. P vaflues have been adjusted for the faflse dfiscovery rate.
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or “no” responses to: “Have you ever experfienced physficafl pafin that
flasted 3 months or flonger?” and “Are you currentfly experfiencfing an
epfisode of physficafl pafin that has flasted 3 months or flonger?”

Substance use behavfior. The study asked partficfipants about frequency
of use of cfigarettes and eflectronfic cfigarettes fin the past 30 days and
whether they used cannabfis fin the flast 30 days.

Psychfiatrfic dfistress. Partficfipants compfleted the BASIS-24, a vaflfidated,
24-fitem seflf-report measure (scored on a 0—4 scafle), measurfing sfix do-
mafins: depressfion, finterpersonafl reflatfionshfips, seflf-harm, emotfionafl
flabfiflfity, psychosfis, and substance use. A wefighted totafl score provfides an
findex of “overaflfl psychfiatrfic dfistress” (Efisen et afl, 2004). We report
ffindfings for substance use and overaflfl dfistress onfly as the “overaflfl”
metrfic contafins the other subscafles. The study fincfluded substance use as
severfity of substance use dfisorder (SUD) mfight fimpact treatment
retentfion.

2.2.4. Retentfion

We deffined retentfion fintreatment as contfinued recefipt of methadone
doses based on APT eflectronfic medficafl record data. The study consfid-
ered patfients to be “retafined” at each tfime fintervafl (30 days, 60 days, 90
days, 180 days, 360 days) fif they attended treatment appofintments
wfithout dfiscontfinufing treatment. Consfistent wfith state reguflatfions that
requfire outpatfient substance use treatment programs to dfischarge pa-
tfients who mfiss 30 days of treatment, the study consfidered study pa-
tfients who mfissed 30 consecutfive methadone dfispensfing appofintments
as “dfiscontfinued” from treatment. A patfient who returned to APT after
dfiscontfinufing treatment was consfidered to have begun a new treatment
epfisode. Durfing the study perfiod, forty-one totafl partficfipants dfis-
contfinued treatment and subsequentfly began a new treatment epfisode.
For study purposes, we consfidered these partficfipants to have dfis-
contfinued treatment at the ffirst tfime pofint and dfid not re-add them to
the study when caflcuflatfing subsequent retentfion.

2.3. Staffistfical analysfis

The detafifls of the data-preprocessfing can be found fin the pubflficfly
refleased gfithub reposfitory flfinked fin Sectfion 2.3.3. The study team
handfled mfissfing vaflues dependfing on anaflysfis type. For the housfing
status versus covarfiates pafirwfise anaflysfis, we dropped mfissfing vaflues
before runnfing each test. For the survfivafl anaflysfis, however, droppfing
observatfions wfith mfissfing vaflues woufld remove the entfire observatfion;
thus we used ffive nearest nefighbor fimputatfion to create an fimputed
dataset wfith no mfissfing vaflues for thfis anaflysfis (Troyanskaya et afl,
2001). Mfissfing data counts are fincfluded finthe suppflementary materfiafl.

2.3.1. Pafiwfise analysfis

To understand dfifferences between the unhoused and housed groups,
we ran dfifference fin dfistfibutfion tests for demographfic and d¥finficafl
varfiabfles. We evafluated categorficafl varfiabfles wfith a X2 test and evaflu-
ated contfinuous varfiabfles usfing a two-sfided Mann—-Whfitney U test. After
computfing raw p-vaflues for each of these 20 tests, we appflfied the
Benjamfinfi-Hochberg (BH) procedure to controfl the Faflse Dfiscovery
Rate, producfing adjusted p-vaflues (Benjamfinfi & Hochberg, 1995). Affl
statements about statfistficafl sfignfifficance are based on adjusted p-vaflues.
We conducted the anaflysfis fin python and made use of the statsmodels

(Seabofld & Perktofld, 2010) and explore packages (Carmfichaefl, 2019).

2.3.2. Assocfiatfions between housfing status and retentfion

We ffirst examfined the pafirwfise assocfiatfion between housfing status
and retentfion vfia a hypotheses test. To address confoundfing, we further
assessed thfis assocfiatfion vfia a mufltfivarfiate regressfion wfith #¥1 other
varfiabfles fin the anaflysfis. The retentfion data have fintervafl censorfing;
thus, we know, for exampfle, whether a patfient was not retafined between 1
and 30 days but not the exact number of days. To address hypotheses
about the assocfiatfion between housfing status and retentfion, we ffit a flog-

rank test for fintervafl censored data usfing the finterval package finR (Fay,
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1996; Fay & Shaw, 2010; Sun, 1996). To evafluate the same hypotheses
whfifle controflfifing for covarfiates, we ffita Cox proportfionafl hazards modefl
for fintervafl censored data usfing the ALassoSurvIC package finR (Lfiet afl,
2020). We subsequentfly conducted an expfloratory anaflysfis usfing BH-
adjusted p-vaflues from the Cox regressfion for &%l covarfiates to under-
stand whfich factors were assocfiated wfith retentfion.

We aflso used the foflflowfing addfitfionafl standard python flfibrarfies:
numpy (Waflt et afl, 2011), pandas (McKfinney, 2011), matplodfib (Hunter,
2007), and sklearn (Pedregosa et afl, 2011) as weflfl as the tfidyverse
package finR (Wfickham & Wfickham, 2017). The code to reproduce the
anaflysfis can be found at https://gfithub.com/fidc9/repro_homeflessness
_retentfion_atp. Thfis reposfitory aflso fincfludes a resuflts foflder that con-
tafins detafifled resuflts finformatfion fincfludfing test statfistfics and addfitfionafl
descrfiptfive statfistfics, but not raw data for patfient conffidentfiaflfity
reasons.

3. Results

3.1. Dfifferences fin demographfic and clfinfical characterfistfics between
patfients who were unhoused versus housed

3.1.1. Demographfic characterfistfics

We fidentfiffied 488 patfients wfith avafiflabfle data durfing thfis perfiod, of
whfich 46 (9.4%) were experfiencfing homeflessness and 442 (90.6%) were
housed. Tabfle 1 presents baseflfine demographfic characterfistfics. The
average age of the popuflatfion was 37 years (range 18-69) and 36% of
partficfipants were femafle, 12% were Hfispanfic, and 20% were non-Whfite.
Of the entfire popuflatfion, 85% had at fleast a hfigh schoofl degree and 84%
had never been marrfied. No sfignfifficant demographfic dfifferences exfisted
between the two groups fin pafirwfise anaflyses, other than those experfi-
encfing homeflessness were fless ffiefly to have worked a payfing job finthe
flast 30 days (p = 0.003, x2= 18.00).

3.1.2. Clfinfical characterfistfics

Tabfle 2 shows the resuflts of pafirwfise assocfiatfions between housfing
status and dffinficf] varfiabfles. Compared to those housed at MMT entry,
patfients who were unhoused had hfigher rates of socfiafl fisoflatfion, phys-
ficafl assauflt, sexuafl assauflt, current chronfic pafin, and recent cannabfis
use; and hfigher flevefls of overaflfl psychfiatrfic dfistress. The study found no
dfifference fin dafifly cfigarette or eflectronfic cfigarette use based on housfing
status.

3.2. Assocfiatfions between housfing status and retentfion

The medfian retentfion for the entfire popuflatfion was at fleast 365 days.
Overaflfl retentfion was 87.5% at 30 days (80.4% unhoused group vs.
88.2% housed group), 80.3% at 60 days (71.7% unhoused group vs.
81.2% housed group), 74.4% at 90 days (65.2% unhoused group vs.
75.3% housed group), 61.1% at 180 days (43.4% unhoused group vs.
62.9% housed group), and 51.8% at 365 days (32.6% unhoused group
vs. 53.8% housed group). Accordfing to a flog-rank test, there was a sta-
tfistficaflfly sfignfifficant assocfiatfion between housfing status and retentfion (p
= 0.006, Sun's Score = 11.38). Ffig. 1 shows the Kapflan-Mefier estfimates
for fintervafl censored data for the two groups, demonstratfing the patfient
group experfiencfing homeflessness had flower retentfion than the housed
group. Thfis assocfiatfion hoflds after accountfing for other covarfiates. After
regressfing retentfion on demographfic and dlfinficef] covarfiates usfing a Cox-
proportfionafl hazards modefl, the coeffficfient for housfing status was sta-
tfistficaflfly sfignfifficant (p = 0.004, regressfion coeffficfient = 0.52). Experfi-
encfing homeflessness at treatment entry was assocfiated wfith flower
retentfion; homeflessness had a Hazard Ratfio for MMT dfiscontfinuatfion of
1.69 (CI = 1.14-2.50) compared to housed counterparts.

Tabfle 3 contafins the resuflts of the regressfion to expflore whfich
covarfiates were assocfiated wfith retentfion. Homeflessness was assocfiated
wfith flower retentfion (adjusted p-vaflue = 0.032), recent cannabfis use
was assocfiated wfith hfigher retentfion odds (adjusted p-vaflue = 0.032),
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Table 2
(ffinficafl Characterfistfics of 488 housed and unhoused patfients at treatment
enroflflment fin a flow-barrfier methadone mafintenance treatment program.

Overaflfl Unhoused Housed X2 P vaflue
(N = (N = 46) (N = 442)
488)

Socfiafl support
No one besfides 48 11 (23.9) 37 (8.2) 11.76 0.005
treatment 9.7)
provfiders, N (%)

Trauma experfience
Physficafl assauflt, 192 32 (69.6) 160 13.88 0.0002
N (%) (39.3) (36.2)

Sexuafl assauflt, N 126 22 (47.8) 104 7.70 0.003
(%) (25.8) (23.5)

Chronfic pafin
Lfifetfime chronfic 275 30 (65.2) 245 2.37 0.282
pafin(N = 483),N  (56.3) (55.4)

(%)

Current chronfic 200 29 (63.0) 167 11.45 0.005
pafin (N = 483),N  (40.2) (37.8)

(%)

Substance behavfior
Cannabfis use fin 213 30 (66.7) 183 10.25 0.008
flast 30 days, N (44.1) (41.8)

(%)

Dafifly eflectronfic 36 (7.4) 1(2.2) 35(7.9) 1.22 0.414
cfigarette use fin

flast 30 days, N

(%)

Dafifly cfigarette 374 41 (89.1) 333 3.36 0.149
use fin flast 30 (76.6) (75.3)

days, N (%)

Psychfiatrfic dfistress AUC P vaflue
Substance use, 2.50 2.74 (0.93) 2.48 2.92 0.17
mean (SD) (1.00) (0.98)

Overaflfl, mean 1.48 1.98 (0.73) 1.48 21.507 0.0002
(SD) (0.79) (0.68)

Note: Bofld text findficated p vaflue <0.05. We report AUC scores for the Mann-
Whfitney tests. P vaflues have been adjusted for the faflse dfiscovery rate.
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Fig. 1. Intervafl survfivafl anaflysfis comparfing retentfion over a 12-month perfiod
based on housfing status.

Note: A flog-rank test found the dfifference between these two groups fis statfis-
tficflfly sfignfifficant. The Sun's score test statfistfics fis 11.38.

and any voflunteerfing was assocfiated wfith flower retentfion (adjusted p-
vaflue = 0.032). No other varfiabfles were sfignfifficantfly assocfiated wfith
retentfion after controflflfing for mufltfipfle testfing. We assessed the pro-
portfionafl hazards (PH) assumptfion for each varfiabfle by vfisuafl finspectfion
of flog ( flog(survfivafl)) curves. Thfis assumptfion was satfisffied for housfing
status, but vfioflated for severafl potentfiafl confoundfing varfiabfles (the bofld

varfiabfles fin Tabfle 2). To conffirm the staffistficafl sfignfifficance of the
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Table 3
Cox proportfionafl hazard modefl regressfion for 12-month retentfion of 488 pa-
tfients fin flow-barrfier-to-treatment-access methadone mafintenance treatment.

Hazard 95% CI Adjusted P
ratfio vaflue
Lower Upper
Demographfics
Age 0.93 0.81 1.08 0.23
Mafle sex 0.71 0.52 0.98 0.11
Race 0.93 0.55 1.57 0.41
Hfispanfic 1.40 0.80 2.46 0.21
At fleast hfigh schoofl graduate/ 1.16 0.77 1.74 0.29
GED
Ever marrfied 0.84 0.58 1.22 0.23
Recent empfloyment
No empfloyment 1.39 0.75 2.57 0.23
Empfloyment for 11-30 h a 1.07 0.57 1.99 0.42
week
Empfloyment at fleast 30 h a 0.66 0.36 1.21 0.18
week
Recent experfience
Student 1.58 1.0 2.48 0.12
Voflunteerfing 2.09 1.22 3.58 0.03
Recefivfing any type of 0.69 0.45 1.06 0.13
government beneffit
Experfiencfing homeflessness 1.69 1.14 2.50 0.03
Socfiafl Support
No one besfides treatment 1.25 0.84 1.87 0.22
provfiders
Trauma experfience
Physficafl assauflt 1.32 0.94 1.87 0.15
Sexuafl assauflt 0.76 0.50 1.14 0.18
Chronfic pafin
Lfifetfime chronfic pafin 1.12 0.77 1.63 0.32
Current chronfic pafin 0.74 0.51 1.09 0.15
Substance behavfior
Cannabfis use fin flast 30 days 0.68 0.51 0.89 0.03
Defifly eflectronfic cfigarette use 0.63 0.37 1.06 0.13
fin flast 30 days
Dafifly cfigarette use fin flast 30 1.11 0.77 1.59 0.32
days
Psychfiatrfic dfistress
Substance use 1.18 0.98 1.42 0.13
Overaflfl 0.92 0.77 1.09 0.23

Note: Bofld text represents p vaflues <0.05. P vaflues have been adjusted for the
faflse dfiscovery rate.

housfing status varfiabfle, the team performed a sensfitfivfity anaflysfis by
spfffittfing tfime finto two fintervafls (0-90 and 90-365 days) such that the
PH assumptfion hoflds wfithfin each fintervafl for the potentfiafl confounders.

4. Discussion

To our knowfledge, thfis fis the ffirst study comparfing demographfic
characterfistfics, dlfinficafl characterfistfics, and 12-month retentfion between
findfivfiduafls who were housed and unhoused at flow-barrfier-to-treatment-
access MMT programs fin the Unfited States. The study had two mafin
ffindfings. Ffirst, at baseflfine, compared to patfients who were housed, those
experfiencfing homeflessness had flower rates of recent empfloyment;
hfigher rates of socfiafl fisoflatfion, physficafl assauflt, sexuafl assauflt, recent
cannabfis use, and current chronfic pafin; and hfigher flevefls of overaflfl
psychfiatrfic dfistress. Second, consfistent wfith the study hypothesfis, pa-
tfients experfiencfing homeflessness were sfignfifficantfly fless flfikefly than
those who were housed to be retafined fin treatment at 12 months
foflflowfing fintake (32.6% vs. 53.8%), even after controflflfing for other
covarfiates. These ffindfings suggest patfients experfiencfing homeflessness at
fintake at flow-barrfier-to-treatment-access MMT programs have muflfipfle
vuflnerabfiflfitfies and are at hfigher rfisk of treatment dfiscontfinuatfion.

Cflose to one fourth of the patfients experfiencfing homeflessness fin thfis
study reported havfing no socfiafl support outsfide of thefir treatment team.
Staff at flow-barrfier-to-treatment-access MMT programs pflay an
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fimportant socfiafl support rofle fin these findfivfiduafls fifives that goes beyond
provfidfing medficafl care. Thfis ffindfing extends the flfiterature demon-
stratfing decreased socfiafl support among dfifferent popuflatfions experfi-
encfing homeflessness to fincflude patfients wfith OUD enroflflfing fin MMT
(Lam & Rosenheck, 1999; Tsafi et afl, 2012). Our resuflts aflfign wfith a
prfior study that found that patfients experfiencfing homeflessness whfifle
recefivfing outpatfient buprenorphfine had fewer socfiafl supports and more
contacts wfith a nurse care manager than thefir housed counterparts
(Aflford et afl, 2007). It may be fimportant for MMT programs to address
socfiafl fisoflatfion sfince fit fis assocfiated wfith negatfive heaflth fimpacts,
fincfludfing fincreased mortaflfity (Hoflt-Lunstad et afl, 2010). Peer recovery
servfices, such as support groups, recovery coaches, and mutuafl afid or-
ganfizatfions, mfight be especfiafifly benefficfiafl to patfients wfith OUD expe-
rfiencfing homeflessness (Center for Substance Abuse Treatment, 2009).
Ffindfings from pfiflot studfies of peer recovery servfices fin peopfle wfith
housfing finsecurfity and SUDs suggest that they generaflfly but not aflways
fimprove retentfion, decrease return to substance use, and fimprove
treatment satfisfactfion and reflatfionshfips wfith provfiders (Eddfie et afl,
2019). Facfiflfitatfing access to soctiafl work or case management servfices
for patfients experfiencfing homeflessness may aflso enhance sources of
socfiafl support for thfis group.

To our knowfledge, no pubflfished studfies on MMT have compared
patfient characterfistfics fin the domafins we examfined (e.g., trauma,
chronfic pafin, cannabfis use, psychfiatrfic dfistress) based on housfing status.
Two prfior studfies—one comparfing retentfion fin offfice-based buprenor-
phfine treatment (Aflford et afl, 2007) and another comparfing patfient
characterfistfics and treatment entry natfionaflfly usfing a flarge database of
OUD specfiaflty treatment epfisodes (Han et afl, 2021)—are the onfly
studfies that have sought to examfine patfient treatment outcomes based
expffficfitfly on housfing status, but nefither focused onfly on MMT. The hfigh
rates of trauma that we found among partficfipants experfiencfing home-
flessness, and fin partficuflar the hfigh rates of physficafl assauflt, extend the
flfiterature demonstratfing eflevated trauma exposure among persons who
are unhoused or who have SUDs (Lawson et afl, 2013; Tayflor & Sharpe,
2008). The ffindfing that partficfipants experfiencfing homeflessness had
hfigher rates of current chronfic pafin bufiflds off prfior studfies showfing
peopfle experfiencfing homeflessness have hfigher rates of chronfic pafin than
the generafl popuflatfion and that homeflessness fis sfignfifficantfly assocfiated
wfith chronfic pafin among peopfle who finject drugs (Bficket et afl, 2020).
The resuflt that homeflessness was assocfiated wfith cannabfis use fin the
past month fis consfistent wfith those demonstratfing an assocfiatfion be-
tween homeflessness and co-occurrfing cannabfis use dfisorder and OUD
(De Aqufino et afl, 2019). Whfifle a recent meta-anaflysfis found no evfi-
dence for a reflatfionshfip between cannabfis use and reduced use of opfi-
ofids or treatment retentfion fin MMT, we found cannabfis use was
sfignfifficantfly posfitfivefly assocfiated wfith retentfion fin flogfistfic regressfion.
Thfis ffindfing shoufld be finvestfigated further (McBrfien et afl, 2019).
Aflthough partficfipants experfiencfing homeflessness had hfigher rates of
psychfiatrfic dfistress, consfistent wfith a prfior study, psychfiatrfic dfistress
and MMT retentfion were not sfignfifficantfly assocfiated (Perreauflt et afl,
2015). Opfiofid treatment programs, especfiaflfly those wfith flow-barrfier-to-
treatment-access modefls, are an fimportant pofint of entry to the heaflth
care system for vuflnerabfle findfivfiduafls fincfludfing those experfiencfing
homeflessness. Future research shoufld examfine how these programs
mfight address the hfigh rates of trauma, chronfic pafin, cannabfis use, and
psychfiatrfic dfistress among patfients experfiencfing homeflessness.

Homeflessness was findependentfly assocfiated wfith treatment dfiscon-
tfinuatfion after accountfing for potentfiafl confounders. Gfiven the flowrates
of admfinfistratfive dfischarges at the study sfites, these retentfion rates
refflect patfientfinfitfiated treatment termfinatfions, flfiefly finffluenced by
structuraf] factors that warrant further finvestfigatfion (e.g., transportatfion
access). Thfis ffindfing extends the flfiterature that demonstrates home-
flessness fis one rfisk factor for poorer retentfion fin MMT by dfirectfly
comparfing patfients experfiencfing homeflessness at treatment onset to
thefir housed counterparts fin the same treatment settfing. Aflthough
homeflessness fiscommon among patfients wfith OUD, fitfisunderstudfied fin
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MMT settfings, fin part due to barrfiers to entry for economficaflfly dfisad-
vantaged findfivfiduafls fin tradfitfionafl programs (Gryczynskfi et afl, 2011;
Krawczyk et afl, 2019; O'Gurek et afl, 2021). Our work bufiflds off prfior
studfies that have demonstrated a potentfiafl assocfiatfion between home-
flessness and OUD treatment retentfion by dfirectfly comparfing partficfi-
pants based on housfing status fin the same treatment settfing. Prfior work
has shown a sfignfifficant reflatfionshfip between treatment dfiscontfinuatfion
and earflfier return to substance use among peopfle enroflfled finmethadone
treatment (Kflfimas et afl, 2018; Lo et afl, 2018; Lundgren et afl, 2007;
Shah et afl, 2006). Onfly one prfior study, based fin Canada, examfined
housfing status and retentfion among patfients recefivfing flow-barrfier
methadone; fit found no sfignfifficant assocfiatfion between homeflessness
and 6-month retentfion (Perreauflt et afl, 2008). In a prevfious cross-
sectfionafl study at APT that used a dfifferent cohort of patfients
recefiviing MMT, the mean flength of treatment was 24 months among
respondents reportfing current homeflessness, suggestfing some patfients
experfiencfing homeflessness are retafined fin MMT flong-term (Gaeta et afl,
2020). Future research, through quaflfitatfive or mfixed methods, mfight
heflp us to understand the reasons for MMT dfiscontfinuatfion among pa-
tfients experfiencfing homeflessness. Future studfies shoufld aflso compare
patfients experfiencfing homeflessness who remafin fin MMT to those who
dfiscontfinue to fidentfify rfisk factors for dfiscontfinuatfion.

Addressfing homeflessness aflong wfith other socfiafl determfinants of
heaflth may be an fimportant strategy to fimprovfing retentfion fin patfients
enroflflfing fin flow-barrfier-to-treatment-access MMT. Pflacement fin sup-
portfive housfing fis assocfiated wfith fincreased finfitfiatfion finto SUD treat-
ment and decreased emergency department vfisfits and hospfitaflfizatfions
reflated to substance use compared to findfivfiduafls experfiencfing home-
flessness not recefivfing housfing (Mfiflfler-Archfie et afl, 2019). However,
some housfing finterventfion modefls requfire patfients to abstafin from
substances (whether prescrfibed or otherwfise obtafined) and some even
bar patfients recefivfing MOUD from recefivfing servfices (Bernstefin et afl,
2020; Patefl et afl, 2020). Our resuflts provfide an argument for addressfing
homeflessness to fimprove substance use outcomes for patfients wfith OUD.
Mufltfipfle studfies demonstrate the feasfibfiflfity of flow-demand or housfing
ffirst—whfich do not requfire abstfinence from substances for findfivfiduafls
to secure housfing—as strategfies to tackfle homeflessness fin peopfle wfith
SUDs, wfith beneffits to both the partficfipants and the heaflth care system
(Appefl et afl, 2012; Davfidson et afl, 2014; Edens et afl., 2011; Larfimer et
afl,, 2009; Padgett et afl., 2006), fincfludfing one study showfing metha-done
treatment but not “detoxfifficatfion” or finpatfient treatment decreased
dfischarge from supportfive housfing (Hzflfl et afl,, 2020). Whfifle at fleast one
study dfid not see dfifferences fin MMT adherence fin a housfing ffirst
finterventfion for patfients wfith severe mentafl fifffilnes and OUD on MMT,
more work shoufld examfine the effects of housfing on patfients wfith OUD
(Parpouchfi et afl, 2018). Sheflter-based provfisfion of MOUD and mobfifle
treatment facfiflfitfies have aflso been shown to be effficacfious at engagfing
patfients experfiencfing homeflessness and OUD fin evfidence-based
treatment (Carter et afl, 2019; Chatterjee et afl, 2017; Hdflfl et afl,
2014; O'Gurek et afl,, 2021; Regfis et afl, 2020); further research shoufld
finvestfigate the effects of these and other finnovatfive programs (both as
stand-aflone finterventfions or fin conjunctfion wfith flow-barrfier-to-
treatment-access MMT programs) on promotfing retentfion. Currentfly
APT does not offer formafl case management servfices or aflter fits dfinficafl
approach to patfients based on housfing status, though counseflfing ser-
vfices often fincflude dfiscussfions about housfing, transportatfion, and fin-
surance acqufisfitfion. Generaflfly, MMT programs are not refimbursed for
case management. Investfigatfing methadone program-based fin-
terventfions to assfist patfients experfiencfing homeflessness connect wfith
housfing and remafin fin treatment are fimportant future dfirectfions for
research.

4.1. Ifimfitatfions

Our study has severafl flfimfitatfions. We drew our sampfle from one
treatment organfizatfion fin New Engfland, and thus our ffindfings may not
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generaflfize to other settfings. The sampfle sfize of the group experfiencfing
homeflessness was smaflf] reflatfive to the housed group. Future research
shoufld repflficate our ffindfings finother settfings and among flarger sampfles.
Our dataset was flfimfited by finformatfion avafiflabfle as part of patfients'
normafl dffinficafl course at our programs, thus we may not have examfined
dflfactors assocfiated wfith homeflessness and/or retentfion. Our study dfid
not affflow for finvestfigatfion of housfing status chronficfity (e.g., whether
patfients who were temporarfifly unhoused dfiffered from chronficaflfly un-
housed patfients) or changes (e.g., whether members of the group that
were housed at MMT enroflflment subsequentfly experfienced homefless-
ness durfing the one-year study perfiod). Prfior work suggests that among
findfivfiduafls wfith SUDs, those experfiencfing chronfic homeflessness have
more compflex d¥finficafl vuflnerabfiflfitfies and worse mentafl heaflth-reflated
quaflfity of flfie than those experfiencfing transfient homeflessness or those
who are housed (Kertesz et afl, 2005). Thus, future research shoufld
finvestfigate the fimpact of dfifferent trajectorfies of homeflessness on MMT

retentfion and of MMT enroflflment on housfing stabfifIfity.

5. Conclusion

Patfients experfiencfing homeflessness at entry finto flow-barrfier-to-
treatment-access MMT programs have decreased recent empfloyment
and hfigher socfiafl fisoflatfion, trauma, chronfic pafin, cannabfis use, and
overaflfl psychfiatrfic dfistress compared to thefir housed counterparts.
Sfimfiflar to prfior studfies fin tradfitfionafl MMT settfings, homeflessness fis an
findependent rfisk factor for decreased 12-month retentfion fin flow-barrfier
MMT. Addressfing thfis socfiafl determfinant of heaflth and the assocfiated
dfinficef] vuflnerabfiflfitfies may be fimportant targets for MMT program
managers and provfiders. Provfiders fin flow-barrfier-to-treatment-access
MMT programs may pflay a key rofle fin servfing the needs of patfients
experfiencfing homeflessness and shoufld consfider how to further assess
and address the compflex barrfiers and wuflnerabfififitfies that patfients

experfiencfing homeflessness face.
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