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Abstract

Objectives: Opioid-use disorder is related to premature
death worldwide. Opioid-agonist treatment (OAT) is an ef-
fective treatment for opioid dependence. OAT delivery plat-
forms may influence treatment access and outcomes, espe-
cially for the most vulnerable groups. The aim of this study
was to determine the effectiveness and safety of low-thresh-
old OAT compared to the standard treatment. Methods: Pa-
tients with diagnosed opioid dependence undergoing low-
threshold OAT at the Bergen delivery platform in Norway
were enrolled ina cohort studyin 2014-2019. A national OAT
cohort was the reference group. The main outcomes were
treatment retention, the use of illicit opioids, non-fatal over-
dose, overdose death, and all-cause mortality during the first
year following treatment initiation and the full treatment pe-
riod. Additionally, healthcare utilization in the periods be-
fore and during OAT was investigated. Results: Compared to
the reference cohort, the low-threshold cohort (n = 128,
mean age: 38 years, women: 28%) showed treatment reten-
tion rates of 95% versus 92%, illicit opioid use of 7% versus
10%, non-fatal overdose of 7% versus 6%, and death at 1.0%

versus 1.3%, respectively. The incident rate ratios (IRRs) for
healthcare utilization increased substantially during the OAT
period compared to the period before; the IRR increased by
3.3 (95% confidence interval (Cl): 2.8, 3.9) and 3.4 (95% Cl: 3.1,
3.9) for all in- and outpatient healthcare, respectively. Con-
clusions: Low-threshold OAT was at least as effective and
safe as the standard OAT in terms of treatment retention, the
use of illicit opioids, non-fatal overdose, and death. Health-
care utilization increased during the OAT compared to the
period before. Lowering the threshold for OAT entrance
within proper delivery platforms should be broadly consid-
ered to reduce harm and improve healthcare access among

patients with opioid dependence.  ©2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

Opioid-use disorder is a major contributor to prema-
ture death worldwide [1, 2]. In 2019, around 46,000
deaths (5% of all deaths) and 4,700,000 disability-adjust-
ed life years (6% of total disease burden) were caused by
opioid-use disorders in the USA among people under the
age of 70 years [3]. Norway is one of the European coun-
tries with a high prevalence of drug-related deaths of
which about 90% are caused by opioid-related overdoses
[4]. The frequency of drug-induced deaths was 6.1 per
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100,000 people of 15-64 years of age in 2020, and these
were mostly related to the use of heroin, morphine, and
other synthetic/semi-synthetic opioids that were either
prescribed or illicitly acquired [5]. This is a worrisome
trend. Opioid-agonist treatment (OAT) with methadone
(Met) and buprenorphine (Bup) is an effective treatment
for opioid dependence that improves survival, abstinence
from illicit opioids, and quality of life [6-11]. However,
barriers exist with respect to access to OAT, and the op-
timal clinical setting is unclear [12]. Understanding how
OAT delivery platforms may influence treatment access
and outcomes is important, especially for populations
that are hard to reach through ordinary care systems [13].

Access to OAT and treatment outcomes may be lim-
ited as a result of long waiting lists, strict eligibility crite-
ria, and prerequisites such as abstinence from illicit sub-
stances before treatment initiation and a lack of treatment
individualization. Reasonably, decreasing the waiting
times and removing treatment initiation barriers are cru-
cial to increasing the coverage and effectiveness of OAT
and reducing opioid-related deaths [8, 14]. Low-thresh-
old services provide voluntary-based interventions with-
out requiring abstinence from illicit substances as a pre-
requisite to entering treatment [15]. The inappropriate
selection and doses of OAT medications have also been
shown to be associated with an increased risk of dropout
and mortality and are considered barriers to OAT effec-
tiveness [9, 13]. Bup seems safer than Met with a poten-
tially lower risk of overdose, but it is less effective in re-
taining patients in treatment and may aggravate heroin
withdrawal symptoms in the induction phase [8]. Access
to OAT has also been shown to be associated with a short-
ened time to Met initiation [16]. Sufficiently high Met or
Bup doses are crucial for treatment retention [17-19] and
optimal attendance in care [20]. However, Met enhances
the risk of death in the first 4 weeks during the induction
phase, especially when combined with other CNS sup-
pressants [8, 9, 21-23]. Nevertheless, there is strong evi-
dence of a significantly higher risk of all-cause mortality
without OAT than with OAT [8, 9, 22-25]. The optimal
use of low-threshold services represents a trade-off be-
tween safety at treatment initiation and access to care;
however, better evidence on the safety and effectiveness
of low-threshold OAT is needed.

Some countries have shown promising results with re-
spect to improved treatment retention and reduced mor-
bidity and mortality in municipal low-threshold OAT
settings [18, 20, 26-30]. Despite this, low-threshold OAT
has not been investigated in depth as part of a specialized
healthcare system. In Norway, few low-threshold OAT
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options are available as part of municipal care plans that
encompass harm reduction approaches [31], and low-
threshold OAT has not been established as a widely avail-
able approach in specialized healthcare services [32]. To
include more vulnerable groups of people with opioid de-
pendence who do not reach ordinary OAT care, the De-
partment of Addiction Medicine at Haukeland Univer-
sity Hospital in Bergen, Norway, established alow-thresh-
old clinic with drop-in assessments to determine OAT
eligibility without the need for a referral or abstinence
from illicit substance use. Both Bup and Met are offered
daily in an integrated outpatient setting in Bergen (the
Bergen OAT [B-OAT] delivery platform) with close clin-
ical observation and other interdisciplinary approaches,
which is in line with the treatment offered by ordinary
OAT clinics.

In this study, we primarily assessed the effectiveness
(treatment retention and the use of illicit opioids) and
safety (non-fatal overdose, overdose death, and all-cause
mortality) of low-threshold OAT in the B-OAT com-
pared to the standard OAT in Norway. We also aimed to
determine the characteristics of the study participants
and to investigate changes in their use of healthcare ser-
vices before and during low-threshold OAT.

Methods

Study Population

Since the establishment of the low-threshold outpatient OAT
clinic as part of the B-OAT in November 2014, the centre has ad-
mitted people with substance-use disorders who have walked into
the clinic voluntarily. Retrospectively, 128 of these patients were
eligible for inclusion in the present study. The participants were
diagnosed with opioid dependence in accordance with the rele-
vant International Classification of Diseases-10 criteria and en-
rolled in the low-threshold OAT outpatient clinic at the Depart-
ment of Addiction Medicine, Haukeland University Hospital, in
Bergen from November 2014 to December 2019 (i.e., the low-
threshold cohort [LTC]). The department is responsible for the
treatment and follow-up of >1,000 patients undergoing OAT
through ordinary or low-threshold admission using a well-estab-
lished B-OAT delivery platform. The treatment is integrated with
psychosocial approaches provided by interdisciplinary teams,
which include addiction specialists, nurses, social workers, and
psychologists. Irrespective of whether they are followed up at the
low-threshold or an ordinary OAT clinic, patients receive medica-
tion mainly by direct observation at the clinic, except for the most
stabilized patients who receive medication and are observed at a
pharmacy. The take-home doses are based on individual assess-
ments. Other medical interventions, such as treatment for hepa-
titis C virus infection, are also provided at OAT clinics [33]. The
national OAT cohort in Norway (national reference cohort
[NRC]), which comprises 7,900 patients and includes different
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delivery platforms due to the diverse geographical and organiza-
tional conditions, was used as the reference group, not as a control
group [34]. Most of the NRC patients had been undergoing OAT
for several years as this was established in Norway in the late 1990s
[34].

The following data on the LTC were obtained retrospectively
from the electronic patient journal system for the study period:
patient age and gender; type and dose of OAT medication; the use
of illicit substances and alcohol (based on self-reported data and
urine screening tests); drop out from and readmission to OAT;
social status; physical and mental health status; in- or outpatient
admissions due to acute and non-acute somatic, psychiatric, or
substance-related incidents before and during OAT; and death
during the treatment period, including the cause of death estab-
lished via autopsy. For the NRC, the individual patient data were
unavailable, so aggregated data from the last annual national re-
port [34] were used as reference data.

Low-Threshold Settings

Eligibility criteria based on the national OAT guidelines [32]
were applied for inclusion in OAT for both the LTC and NRC. The
differences related to the prerequisites for treatment entrance and
initiation and the OAT delivery platform. A low-threshold inter-
vention was defined as outpatient initiation with Met or Bup and
without a prerequisite referral or abstinence from substance use
(no in-bed detoxification or urine screening was required). A stan-
dard intervention was defined as treatment initiation using the
same medications but with the need for a referral and abstinence
from substance use, which was confirmed using urine tests show-
ing no illicit substances other than the prescribed opioid initiated
as a stabilizing medication prior to dose upscaling to reduce the
risk of overdose. The standard routine was inpatient detoxification
before starting Met treatment. In certain circumstances, Bup can
be started on an outpatient basis, but the same requirements apply
as for Met.

Study Outcomes

The primary outcomes were treatment retention, the use of il-
licit opioids, non-fatal overdoses, overdose deaths, and all-cause
mortality, both during the first year following treatment initiation
and during the full treatment period. The cumulative findings
were divided by the mean duration of OAT, which was 4 years, to
present the yearly rate as the reports from the national reference
OAT cohort reflect annual data. The other outcomes were contact
with healthcare services for acute and non-acute somatic, psychi-
atric, and substance-related incidents in the years before OAT
(from January 2007 to OAT initiation in the LTC; mean duration:
9 years, range: 7-12 years) and during OAT (from treatment entry
until December 2019 or treatment termination/death; mean dura-
tion: 4 years, range: 1-5 years).

The treatment initiation period was considered the period of
dose escalation and titration until the target OAT medication dose
was achieved, while the stabilization period was considered the
period starting 2 weeks after the target dose had been achieved. Box
1 presents the applied procedures at the low-threshold OAT clinic.
A healthcare utilization incident was defined as an acute, subacute,
or non-acute health complaint resulting in contact with the health-
care system and clustered into one of the somatic, psychiatric, or
substance-related subgroups based on the primary International
Classification of Diseases-10 condition for each contact.

Low-Threshold Opioid-Agonist
Treatment

Box 1. Dose titration of methadone and buprenorphine at low-
threshold OAT clinic

Methadone Buprenorphine

days dose, observation, days dose, observation,
mg h mg h

1-3 30 2 1 4+4 0.5+1

4-6 40 i 2 8 1

7-9 50 2 3 12 1

10-12 60 2 4 16 1

13-15 70 1

16-22 80 1

23+ 20 1 (the first week)

Statistical Analysis

Stata/SE version 16.0 (Stata Corp, College Station, TX, USA)
was used for statistical analyses. The basic descriptive analyses
were presented as means with standard deviations and ranges for
the continuous variables. The incident rate ratios (IRRs) and dif-
ferences between the incidents leading to healthcare utilization
during treatment and in the period before OAT were calculated
using the Poisson regression test. All the calculations were adjust-
ed for time in the Poisson regression analyses. The exact p values
with 95% confidence intervals (Cls) were reported, and values be-
low 0.05 were considered statistically significant.

Results

The clinical and sociodemographic characteristics of
the LTC at OAT entrance are presented in Table 1. As a
supplement, a typical patient at the low-threshold clinic
is described qualitatively in Box 2. For the NRC, not all
the corresponding data at OAT entrance were available,
but some data from the full treatment period were acces-
sible and were thus included. Overall, 128 LTC patients
were included in this study. The LTC had a mean age of
38 years, and 36 (28%) were women (the remaining pa-
tients were men) versus 46 years and 31%, respectively,
for the 7,900 NRC patients at the end 0f2019. In the LTC,
98% were without regular jobs and living on social and
disability benefits, 68% had an education level below sec-
ondary school, 74% were single, and 96% had not cared
for children. Furthermore, 68 (53%) patients lacked per-
manent residence status, of which 22 (32%) were living in
family’s or friends’ homes, 19 (28%) in shelters/care
homes, and 27 (40%) were homeless. Among them, 121
(95%) patients used other substances in addition to illicit
opioids, and the same number had been injecting sub-
stances at treatment entrance. Ninety-five patients (74%)
entered OAT for the first time at the low-threshold clinic,
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Box 2. A typical patient at the low-threshold OAT clinic

Johnisasingle manin his thirties. He injects heroin daily and also
uses multiple other substances regularly. He has an untreated
hepatitis C virus (HCV) infection and has suffered from general-
ized anxiety since he was a young boy, which made him drop out
of secondary school. He isolates himself socially and has had lim-
ited contact with the healthcare system, social services, or even
his family. He usually spends the night in night-homes, shelters,
or sometimes with the random friends who share drugs with
him. He receives social security benefits as the only formal in-
come using it mainly to finance heroin and other drugs, if any.
During the last months, he has been admitted to the emergency
unit several times due to intoxication with heroin combined with
other drugs. He has not tried OAT before, despite thinking about
it as a treatment approach for a longer period. He has not been
able to attend healthcare appointments. During the last episode
of heroin intoxication, the doctor informed him about the pos-
sibility of showing up at the low-threshold clinic without a refer-
ral or making an appointment in advance. This information was
given while he had to hurry out of the emergency unit having an
irresistible craving to shoot heroin. After a couple of tough weeks
since his previous discharge from the emergency ward, he de-
cided to contact the low-threshold clinic hoping to start OAT as
soon as possible. Two weeks after his initial drop-in visit, he had
initiated OAT with methadone reaching 90 mg per day. He was
stabilized during the first month, and one year later, he still re-
ceived OAT. The multidisciplinary team helped him reach diverse
health and social services. John received an apartment, daily in-
come, health examinations including testing and treatment for
HCV, and psychological consultations relating to handling of
anxiety, along with some offers on physical activities and volun-
tary job projects. He had a couple of admissions in the emergen-
cy substance unit during the first year after commencing OAT
due to intoxication with drugs other than heroin. Since initiation
of OAT, he has been followed by daily observed intake of medi-
cations and regular consultations at the clinic. Now, he has a
more stable life situation and stopped injecting heroin and other
substances, although, he still uses some illicit benzodiazepines
orally and smokes cannabis regularly. He has also completed
HCV treatment which further motivates him to avoid injecting
drugs. The next step is to further establish purposeful daily ac-

tivities as part of his recovery process.

while the remainder were recorded as restarting OAT af-
ter having been out of standard treatment for varying
lengths of time.

The OAT medication at treatment initiation was Met
in 34% of the patients or Bup in 66%, with a mean daily
dose 0of 91 and 16 mg, respectively. Seven patients in each
medication group changed to the other group during the
treatment period. The mean time from contact with the
clinic to medication initiation was 14 days, and the mean
duration of time to achieve the target dose and stabiliza-
tion was 25 days. The average time for OAT was 4 years.
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One-quarter of the patients had had very limited or no
contact with healthcare or social services before OAT en-
trance, although 83 (65%) and 118 (92%) patients were
suffering from various chronic somatic and/or psychiat-
ric conditions, respectively.

Table 2 provides a summary of the primary outcomes
during the first treatment year and the cumulative data
during the full study period for the LTC, which are shown
as the total data and the data after being sorted by OAT
medication. The corresponding cumulative data for the
NRC for the full treatment period are provided as the ref-
erence data. The cumulative retention rate in treatment
for the LTC was 95%, with 26 patients terminating OAT
at different times across the full treatment period. Twen-
ty-one (81%) of these patients ceased treatment volun-
tarily, of which 6 ceased treatment following planned ta-
pering, and 15 were no-shows at the clinic for a period
exceeding 3 months. During the first treatment year, 20
patients dropped out, of which 9 re-entered OAT before
the end of this period. Thus, 11 terminated OAT after re-
peated dropouts, and 1 patient died during this period.
Five patients died during the full study period (the cumu-
lative rate of all-cause mortality was 1.0%), 4 in the Bup
group after the first treatment year, and 1 in the Met
group during the induction period. Only one death in the
Bup group was attributed to somatic causes, whereas
drug-related causes were possible explanations in the re-
maining 4 cases. The autopsy reports and post-mortem
findings based on forensic toxicological tests indicated
diverse substance use, typically benzodiazepines (and
heroin in 1 case), in addition to OAT medication, al-
though other possible causalities could not be ruled out.

Regarding the use of illicit opioids, 37 (7%) patients
had used heroin or other opioids during the last treat-
ment month. Thirty-five patients (10 in the Met and 25
in the Bup group) had at least one recorded non-fatal
overdose during the full treatment period, giving a cumu-
lative rate of 7% (6% and 7% in each respective group) for
non-fatal overdoses. Thirty-two (9 and 23 patients in each
respective group) of the 35 patients experienced at least
one non-fatal overdose within the first year, of which 10
dropped out repeatedly following OAT initiation, but no
patient died during this period. Five of the 32 patients
terminated OAT during the first treatment year. Finally,
12 of the 35 patients terminated OAT during the full
treatment period, 3 (all in the Bup group) due to drug-
related death (Table 3).

Table 4 shows the utilization of in- and outpatient
healthcare services for acute and non-acute somatic, psy-
chiatric, or substance-related incidents before and during
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Table 1. Baseline characteristics of the participants in a study of effectiveness and safety of low-threshold OAT

Sociodemographic and clinical characteristics

Low-threshold OAT cohort
at OAT initiation (n = 128)

National reference OAT cohort during
the entire treatment period (n = 7,900)*

Gender, female, n (%)

Age, mean (SD; range), years

Living status, n (%)

Residence (none or temporary)

Income (no regular job)

Education (lower than secondary school)
Civil status (single)

Care for children (no care)

Substance use in the last month before OAT initiation, n (%)
Heroin/other opioids (dominantly used)
Amphetamines
Benzodiazepines (illicit/prescribed)

Cannabis
Alcohol

Injected substance use in the last month before OAT initiation, n (%)

Have never tried OAT before, n (%)

OAT medication at treatment start, n (%)

Met
Changed to Bup latter
Bup
Changed to Met latter

Maintenance dose of OAT, mean (SD; range), mg
Met
Bup

Time from the first contact to treatment start, mean (SD; range), days

Time to dose stabilization after starting OAT, mean (SD; range), days

Duration of OAT, mean (range), years

No/limited contact with health or social services, n (%)

Chronic somatic diseases at entrance OAT, n (%)

HCV, antibody
COPD
Other chronic physical diseases

Chronic psychiatric diseases at entrance OAT, n (%)
Chronic depressive disorders
Chronic psychotic disorders
Chronic anxiety disorders
Attention deficit disorders
Other chronic mental diseases

36 (28) (31
38(11;19-70) 46

68 (53) (20)
126 (98) (82)

87 (68) No data
95 (74) No data
123 (96) No data
121 (95)

67 (52)/61 (48) (10)

83 (65) (15)
118 (92) (39)

97 (76) (32)

40 (31) (8)

121 (95) No data
95 (74) No data
44 (34) (37)

7 (16) No data
84 (66) (59)

7 (8) No data
91 (21;30-150) 91

16 (5; 2-26) 15

14 (19; 0-158) No data
25(16; 15-120) No data
4 (1-5) 10 (1-20)
32 (25) No data
83 (65) (38)

61 (73) (30)
8(10) No data
14(17) No data
118(92) (75)

28 (24) (15)

18 (15) (7)

45 (38) (25)
32(27) No data
21(18) No data

OAT, opioid-agonist treatment; HCV, hepatitis C virus; COPD, chronic obstructive pulmonary disease; SD, standard deviation; Met, methadone; Bup,
buprenorphine. *Only aggregated proportions (no numbers) and means (no ranges) were available for some indicators (no all), during the entire treatment
period in OAT (no data were available at entrance OAT). In total, 82% out of 7,900 patients were interviewed in the survey, and 7-22% of questions were
answered as “not known,” giving about 25-40% missing data in the last national annual survey [34]. This should be considered when interpreting the data.

OAT. Overall, 58,322 contacts were recorded for the 128
patients in the LTC, of which 46,296 were related to the
observed intake of OAT medication and follow-ups dur-
ing the same course of treatment. These were excluded
from the analyses to avoid introducing bias. The remain-
ing 12,025 contacts were related to other healthcare con-
tacts during the same period. In almost all cases, the use
of healthcare services increased significantly during the

Low-Threshold Opioid-Agonist
Treatment

OAT period compared to the period before treatment.
The IRRs were 3.3 (95% CI: 2.8, 3.9) and 3.4 (95% CI: 3.1,
3.9) for all the in- and outpatient healthcare, respectively.
However, the IRR did not increase significantly for the
use of inpatient care for acute psychosis, depressive epi-
sodes, acute psychiatric incidents, and acute infections or
for outpatient care for acute depression and other acute
psychiatric and cardiovascular incidents.
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Table 2. Primary outcomes in a study of effectiveness and safety of low-threshold OAT

Primary outcomes LTC (n=128), n (%) National reference OAT
cohort (n = 7,900), n (%)
first year cumulative annual
total Met Bup total Met Bup total
Retention in OAT 116 (91) 40(91) 76(90) 102 (95) 37 (96) 65 (94) 7,233 (92)
Terminated OAT: 12 (9) 4(9) 8(10) 26 (5)? 7 (4)? 19 (6)2 667 (8)°
Voluntarily terminated 11(92) 3(75) 8 (100) 21 (81) 6 (86) 15(79) 511 (76)
Planned tapering 0 0 0 6 2 4 203 (40)
Dropout© 11 3 8 15 4 11 307 (60)
Involuntarily terminated 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 44(7)
Death 1(8) 1(25) 0(0) 5(19) 1(14) 4(21) 112(17)
Illicit opioid use in the last month  n.a. n.a. n.a 37(7)2 22 (9)? 31(7)? 790 (10)
Heroin - - - 31(6)2 12(7)? 19 (6)° No data
Other opioids - - - 22 (4)? 10 (6)? 12(3)2 No data
Overdose (non-fatal) 32(25) 9(20) 23(27) 35(7)2 10 (6)° 25(7)® 474 (6)
Death during OAT due to:¢ 1(0.8) 1(23) 0(0) 5(1.0)2 1(0.6)? 4(1.2) 102 (1.3)¢
Overdose 1(100) 1(100) 0(0) 4 (80) 1(100) 3(75) 14 (16)
Somatic causes 0(0) 0(0) 0(0) 1(20) 0(0) 1(25) 62 (72)
Violence 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 10(12)

Bup, buprenorphine; Met, methadone; Cl, confidence interval; OAT, opioid-agonist treatment; n.a., not applicable due to too few data;
NRC, national reference cohort; LTC, low-threshold cohort.? The per centis divided by the mean duration of OAT, which is 4 years, to present
the yearly rate. The numbers for the national reference OAT cohort present annual data (the last reporting year is 2019 [34]). ® Eight
percentage in 2019 and 7%: cumulative from 2013 to 2019 in the national cohort. No Cls are available in the annual reports. © In total, 20
patients dropped out from medication during the first year after treatment start; however, 9 of those restarted OAT within the same period
(6 at low-threshold outpatient settings and 3 at inpatient settings), then the remaining 11 were out of the treatment at the end of the first
treatment year. 9 All the death causes were based on autopsy reports in the LTC, but only 6% of the death causes in the reference cohort
were suggested based on autopsy reports and the remaining were based on assumptions. € Fifty-three percentage of those who died in
the NRC used Met and 41% used Bup, while under active medication. The remaining is not presented in the annual report due to uncertain
data.

Table 3. Participants with non-fatal overdoses during the treatment period in a study of effectiveness and safety
of low-threshold OAT

Total, n =35 Met,n=10 Bup, n =25

Gender, female/male, n/N 5/30 1/10 4/20
Age, mean (SD; range), years 33(9; 19-51) 32(8;22-47) 34(9;19-51)
Overdoses occurred during the first treatment year 32 9 23
Repeated dropouts during the first treatment year 10 3 7
Terminated due to no show* during the first treatment year 5 2 3
Died during the first treatment year 0 0 0
Terminated during the entire treatment period 12 2 10
Causes of OAT termination

No show* at OAT clinic 7 2 5

Planned tapering 2 0 2

Drug-related death 3 0 3

Bup, buprenorphine; Met, methadone; OAT, opioid-agonist treatment; SD, standard deviation. * At least 4
consecutive absences with no return to OAT clinic at the following 3 months.
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Discussion

Outpatient treatment initiation without the prerequi-
sites of referral and abstinence from illegal substance use
in the B-OAT delivery platform was effective and safe.
Retention in treatment and the cumulative rates of drop-
out, use of illicit opioids, non-fatal overdoses, and death
were comparable between the LTC and the NRC. The pa-
tients in the LTC were more vulnerable given their social,
living, and health status at OAT entrance. Direct com-
parisons with the NRC were not possible due to the inac-
cessibility of corresponding OAT entrance data for the
same period. The clinical and demographic characteris-
tics of the NRC for the full treatment period, which was
longer for the reference group than for the LTC (10 vs. 4
years on average), are therefore presented. Healthcare
service use increased substantially during OAT compared
to the period prior to OAT, indicating that enrolment to
OAT improves access to healthcare in this population.

In this study, the effectiveness of low-threshold OAT
was at least as high as that of the standard treatment. Most
of the patients continued to receive OAT during the first
treatment year and for the full treatment period (91% and
95%, respectively). The voluntary dropout leading to
treatment cessation was in line with reports from the
NRC and other countries, reflecting one of the challenges
in keeping low-adherence patients in treatment [13]. The
use of illicit opioids between the LTC and the NRC (7%
vs. 10%, respectively) was also similar. Considering that
dropout from OAT increases the risk of relapse to illicit
opioid use, overdose, and death [6, 8, 9, 24, 35], the im-
portance of low-threshold OAT, which provides easier
access and faster re-entrance to OAT, should be further
emphasized.

Based on the obtained cumulative rates of non-fatal
overdoses and death, our findings suggest that low-
threshold OAT initiation with close clinical observation
and frequent follow-ups is as safe as standard treatment.
However, the rate of non-fatal overdoses seemed to be
higher during the first treatment year than that of the full
treatment period, with no significant differences between
the Met and Bup groups. This finding points to a smaller
subgroup characterized by repeated dropouts, especially
during the first year of treatment, and may represent a
more hard-to-treat group, which appears inevitable in the
NRC as well. There is strong evidence of higher all-cause
mortality out of OAT than in OAT [9, 22-25], and a study
conducted in 2020 [35] showed that overdose mortality
was also lower during OAT than when out of OAT. The
risk of overdose death was highest in the week after stop-
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ping OAT (Met), as well as in the week of Met initiation,
but this gradually decreased over time. The researchers
also observed elevated overdose mortality rates in the first
week after stopping Bup/naloxone [35]. Bup is consid-
ered safer than Met [8, 23] and is widely prescribed in
primary care settings for the treatment of patients with
opioid dependence [36]. A Canadian study found that
among people who injected drugs, participation in low-
threshold OAT (also among those receiving Met) in pri-
mary care settings was significantly associated with im-
proved survival [28]. In contrast, lower OAT coverage
and efficacy in Scotland than England/Wales have been
mooted as an explanation for the opioid crisis and deaths
in Scotland [37].

During this study, 1 death occurred during induction
with Met in the LTC. The remaining deaths occurred af-
ter the first year following treatment initiation among 4
patients who used Bup before death, 3 of whom were con-
sidered to have had drug-related deaths. The findings re-
lated to other sedating substances, such as benzodiaze-
pines, in the post-mortem forensic tests may indicate a
higher burden of psychiatric comorbidities with more
suicidal attempts and risky substance-use behaviours
with respect to self-medication. In comparison, somatic
diseases were the most frequent causes of death in the
NRC, with a mortality study showing 45% somatic versus
42% drug-related deaths in the OAT period [38]. Consid-
ering the high somatic disease burden in the LTC in our
study, our results may be due to the small sample size,
which introduced calculation bias. Also, the mean age
was higher in the NRC.

The clinical characteristics, including OAT medica-
tions and daily doses, and the use of illicit opioids during
OAT in the LTC did not differ from those of the general
OAT population. However, the study patients represent-
ed a more vulnerable subgroup considering their social
and living conditions. This also supports the low rate of
contact with healthcare services before OAT entrance de-
spite having a high disease burden. Our results demon-
strated a significant increase in the utilization of health-
care services during OAT compared to the years prior.
Clinically, this was expected since OAT involves exten-
sive and close clinical observation, and patients are en-
couraged to seek healthcare for medical conditions. High
rates of comorbidities exist among patients with opioid
dependence [39], and some studies have indicated im-
provements in the general health status of these patients
during OAT [25, 40, 41]. Since our study focused on
healthcare services use rather than disease burden, we
could not determine changes in the incidence, preva-

Chalabianloo/Ohldieck/Haaland/Fadnes/
Johansson



lence, severity, or progression of disease during OAT
compared to the period before OAT. Our findings of the
increased use of healthcare services may indicate that the
patients were followed up more closely and referred to the
relevant services after OAT entrance as they generally had
lower contact with the healthcare system prior to OAT.
This may have contributed to the improved health status
of the participants.

Limitations and Strengths

The small sample size of the most marginalized pa-
tients compared to the broader national cohort may have
influenced our results and is thus a limitation of this
study. It was not possible to perform statistical compari-
sons between the 2 cohorts due to the use of aggregated
data in the annual reporting system. We also measured
the LTC patient characteristics and some study outcomes
at OAT entrance, whereas the data of the NRC were re-
lated to the years in treatment. This should be considered
a limitation when comparing the 2 cohorts. The presence
of confounders and selection bias cannot be disregarded
as some results may have been obtained due to differ-
ences between the delivery platforms in Bergen and the
average national OAT platform. A randomized con-
trolled trial design would limit such biases, but this was
not possible in our study as the low-threshold delivery in
Bergen was already well established when the study start-
ed. A retrospective cohort design was therefore chosen as
the second-best option to obtain an impression of the ef-
fectiveness and safety of low-threshold OAT initiation in
the studied patient group compared with the national
OAT cohort. Finally, we could not measure the impact on
the disease burden in general among the study partici-
pants during OAT compared to the period before OAT
due to a lack of baseline data. However, the increased use
of healthcare services indicates improvements in the gen-
eral health status of this population. Notwithstanding the
above, this study’s strength was the availability of more
robust and comprehensive data, which increased the reli-
ability of the findings.

Conclusions

In this study, low-threshold OAT was found to be at
least as effective and safe as the standard OAT in terms
of treatment retention, the use of illicit opioids, non-
fatal overdoses, and death in people with opioid depen-
dence. The participants’ contact with healthcare services
increased during the OAT period compared to before

Low-Threshold Opioid-Agonist
Treatment

OAT entrance, thus indicating that the most vulnerable
groups had access to care, and their health status im-
proved. Met and Bup can be considered safe and effec-
tive medications to initiate in an outpatient setting with-
out the prerequisites of a referral or abstinence from
substance use. Nevertheless, a cautious dose escalation
with close clinical observations should be considered to
reduce risks during the induction phase, particularly
when using Met [42]. Policymakers and healthcare pro-
viders should consider scaling up low-threshold access
to OAT through customized delivery platforms to re-
duce harm and improve the health outcomes of patients
with opioid dependence.
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