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Abstract 

Background:  Opioid substitution treatment (OST) populations are aging and have increased mortality and somatic 
morbidity compared to general populations internationally. While OST patients have poor self-rated physical health 
and unmet healthcare needs, documented healthcare utilization has been sparsely investigated. The aim of this study 
was to assess registered healthcare utilization for somatic conditions in a sample of Swedish OST patients, and com-
pare healthcare utilization among OST patients with and without use of on-site primary healthcare (PHC).

Methods:  Patients in OST in Malmö, Sweden, were recruited for a survey study conducted in 2017–2018. Survey 
data were compared with comprehensive patient records from specialized and primary care during one year prior to 
study inclusion (total n = 190). All patient records were examined for healthcare utilization, source of healthcare (PHC, 
emergency care and secondary care), and documented diagnoses and symptoms. Factors associated with healthcare 
utilization were analyzed by using logistic regression analysis. Patients with and without on-site PHC were compared 
by using descriptive statistics and Chi-2 test.

Results:  A total of 88% of the sample had been in direct or indirect contact with somatic healthcare during one year 
(PHC 66%; emergency care 28%; secondary care 67%). The most prevalent somatic diagnoses were infectious diseases 
(39%) and symptom diagnoses (37%). Respiratory, dermatological and musculoskeletal diagnoses, and trauma/intoxi-
cation were documented in 21–26% of the sample, respectively. PHC utilization was associated with older age and 
being born in Sweden. Among patients with on-site PHC (n = 25), the number utilizing secondary care was 84%, and 
certain diagnostic codes were more frequent in this group.

Conclusion:  OST patients are seemingly underserved as regards their physical health. Since increased OST access 
decreases opioid overdose fatalities, the life expectancy among OST patients is likely to increase and thereby also 
increases the risk of age-related conditions. Thus, easily accessible physical healthcare is of great importance in this 
group. On-site PHC might be a way to establish healthcare contact with OST patients, especially for non-acute condi-
tions, although further research is needed.

Keywords:  Opioid Substitution Treatment, Health Services Accessibility, Sweden, Health Equity, Primary Health Care

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Opioid substitution treatment (OST) effectively 
decreases overdose mortality and morbidity among peo-
ple with opioid use disorder (OUD) [1, 2] and thereby 
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increases the estimated life expectancy among patients 
in treatment. However, increasing age among OST popu-
lations is suspected to lead to increased medical comor-
bidities and cognitive impairment [3–5]. It is therefore 
of great importance that patients in OST have access to 
effective somatic healthcare.

A growing body of research shows that patients in OST 
are disproportionately affected by physical comorbidi-
ties. Drug-related as well as non-drug-related deaths are 
over-represented among OST patients compared to the 
general population [6, 7]. Some suggested reasons are cir-
culatory diseases in combination with potent substitution 
medication [6, 8], cancers, respiratory diseases and diges-
tive diseases [6]. Studies from Australia, Spain, the U.K. 
and the U.S. have identified electrocardiogram abnor-
malities, chronic obstructive pulmonary disease (COPD), 
asthma and liver disease, metabolic syndrome, diabetes, 
hypercholesterolemia and high blood pressure as fre-
quent health issues among patients in OST [9–13]. Pre-
vious retrospective cohort studies have also shown high 
rates of chronic diseases, multimorbidity and high dis-
ease severity among patients receiving OST in primary 
healthcare (PHC) [14, 15] and high self-reported rates 
of geriatric conditions and multimorbidity [16]. Arnold-
Reed et al. [14] showed that the prevalence of multimor-
bidity was almost 90% in patients receiving OST at a 
PHC center (Odds Ratio [OR] 7.29 compared to patients 
without OUD). In a study by O’Toole et  al. [15], OST 
patients had significantly more chronic diseases (OR 9.1) 
and multimorbidity (OR 6.6) than other patients.

The high percentage of tobacco smoking (75% to 94% 
in previous studies) among OST patients [12, 17, 18] sug-
gests that chronic respiratory and circulatory diseases 
are likely to be over-represented in this patient group. In 
addition, side effects from opioids suggest that patients 
in OST might have a high prevalence of constipation, 
sleeping apnea and sexual dysfunction/hypogonadism. 
Previous research from Scandinavia and North America 
has also shown that patients in OST have poor self-rated 
health and a heavy burden of physical symptoms [19–21]. 
Medved et al. [20] showed that almost three-quarters of 
Norwegian OST patients reported at least one chronic 
somatic condition, with hepatitis C (53%) and asthma 
(21%) being the most frequently reported.

In contrast to the findings indicating poor physical 
health and great healthcare needs among OST patients, 
a few previous studies have shown that patients in OST 
commonly have self-reported unmet healthcare needs 
and reluctance towards healthcare seeking [19, 22]. A 
recent study from Malmö, Sweden, showed low rates 
of circulatory diagnoses among OST patients, which 
likely indicates underdiagnosing in this patient group 
[23]. Spithoff et  al. showed that patients in OST were 

less likely to receive diabetes monitoring than matched 
controls [24].

In 2016 an intervention was implemented in Malmö, 
Sweden, with the purpose of increasing access to PHC 
among OST patients by offering on-site appointment 
with a PHC physician at the OST clinic. This small-
scale intervention, developed on the initiative from 
OST and PHC staff since 2014 with the aim to decrease 
healthcare barriers for OST patients, is described in 
greater detail by Bäckström et al. [23].

Several studies, mainly from Australia and North 
America, have stressed that people in OST and with 
active drug use receive fragmented medical care [25] 
and utilize emergency care rather than primary or out-
patient care; this indicates a lack of long-term health-
care contacts necessary for effective treatment and 
prevention of chronic somatic conditions [26, 27]. 
A recent meta-analysis of 25 studies on emergency 
department (ED) episodes and 25 studies on hospital 
admissions among people who use illicit drugs showed 
pooled rates exceeding the general population rates by 
factors 4.8 and 7.1, respectively [27]. Frequent ED vis-
its and inpatient episodes in this group are costly [28, 
29] and suggested to be ineffective for meeting the high 
healthcare needs among people with substance use dis-
orders (SUD) [27, 30–32].

Utilization of PHC has been subject to a lesser 
amount of research, and previous studies have shown 
heterogeneous results [27]. The care of patients receiv-
ing OST with methadone in PHC generated sig-
nificantly more investigations, referrals, ED visits, 
outpatient attendances and hospital admissions than 
non-OST patients’ care [15]. In a retrospective cohort 
study from the U.S., regular primary medical care was 
associated with less hospitalization, among adults with 
SUD regarding illicit drugs [33].

Previous research on unmet healthcare needs has 
mostly been based on self-reports, and studies on regis-
tered healthcare utilization in general and PHC in par-
ticular [27] among OST patients are limited. We are not 
aware of any previous studies on documented healthcare 
utilization for somatic conditions among OST patients 
in a Scandinavian or similar context, where healthcare is 
comprehensive, tax-financed and strongly subsidized for 
the individual; thus, in a system where high health care 
access is theoretically facilitated, but where barriers may 
hypothetically remain among individuals with OUD.

The aim of this study was to assess registered health-
care utilization for somatic conditions in a sample of 
Swedish OST patients. A secondary aim was to compare 
healthcare utilization among OST patients, with and 
without use of on-site PHC, in order to generate hypoth-
eses for future, larger studies.
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Methods
This was a retrospective study based on medical records 
and self-reported data from OST patients in Malmö, 
Sweden. The study has been approved by the Regional 
Ethics Board, Lund, Sweden, file no. 2016/1105.

Setting
The study was conducted in Malmö, Sweden. With 
approximately 350,000 residents, Malmö is the third 
largest city in Sweden. It is located in Skåne county in 
southern Sweden.

In Sweden, a country with high opioid overdose 
mortality [34] and traditionally restrictive drug policy 
[35], physical healthcare as well as OST is covered by 
the universal health insurance and tax-financed [36], 
which makes the healthcare service strongly subsidized 
for the individual. There are public as well as private 
healthcare providers.

Acute somatic conditions are treated at PHC level 
or at emergency departments (depending on severity), 
while non-acute and chronic conditions are treated at 
PHCs or specialized secondary care clinics. Primary 
healthcare in Sweden is comprehensive, and all Swedish 
citizens and permanent residents with a personal num-
ber are automatically registered at a PHC center (which 
can be actively changed by the individual). In general, 
specialized secondary clinics accept new patients only 
after a referral from another caregiver – typically a 
PHC physician. In Malmö, there is a large university 
hospital providing comprehensive emergency, inpatient 
and outpatient care.

In Sweden, OST is provided at specialized psychi-
atric treatment units that can be run by public as 
well as private caregivers. People with OUD are eli-
gible for OST if they are considered to have had OUD 
for at least one year, and are generally 20  years of 
age or older. OST in Sweden includes psychosocial/
psychological treatment and repeated testing for 
blood-borne infections, in addition to the pharmaco-
logical treatment with buprenorphine or methadone. 
In Sweden, an estimated 4,000 individuals (at least) 
receive OST, but OST availability varies depend-
ing on geographical region [37]. With 24 OST clin-
ics in a population of 1.4 million, Skåne county has 
high availability for this treatment. By the time that 
this study was conducted, there were five OST clinics 
in Malmö providing treatment to approximately 520 
patients with OUD.

By the time this study was conducted, patients at two 
OST clinics in Malmö (both included in the study) were 
offered on-site appointments every second week with a 
PHC physician from one designated PHC center.

Participants
Patients from four of the total five OST clinics (three 
public and one private clinic) in Malmö, Sweden, were 
recruited to a survey study about self-rated health and 
healthcare seeking in 2017–2018, as described by Trob-
erg et al. [19]. The intent was to offer every patient par-
ticipation in the study. By providing informed consent 
to study participation, the individuals also gave consent 
to a subsequent patient record analysis one year prior 
to inclusion in the survey study. The only inclusion cri-
terion was receiving OST in any of the four OST clinics 
in the study. Exclusion criteria were severe psychiatric 
conditions, language barriers or drug influence hinder-
ing the individual from giving informed consent. No 
monetary compensation was involved for participating 
in the study.

Procedures and data management
Survey data
Data regarding age, sex, country of birth, main source 
of income, housing status, smoking habits, and physical 
symptoms (respiratory, gastrointestinal, genitourinary/
sexual problems, pain from extremities, neck or back) 
were collected through self-reports via a survey that was 
distributed at four OST clinics, as described by Troberg 
et al. [19].

Prior to analysis, three variables, with multiple choice 
answers in the survey, were recoded: Housing situat-
ing was recoded to “unstable housing” if the respondent 
replied “transitional apartment”, “institution/family care 
placement”, “hotel”, “homeless” or “other”. Main source of 
income was dichotomized into “employment” (multiple 
choice alternative) and “other income” (if the respondent 
replied “public assistance”, “old age pension”, “sick leave”, 
“permanent sick leave” or “other”). Smoking habits were 
recoded to “current smoker” if the answer was “smoke 
daily” or “smoke less than daily”.

Self-reported physical symptoms and worries about 
physical health were recoded as described by Troberg 
et al. [19]: If a participant had described symptoms/wor-
ries in the open-end question but data were missing for 
yes/no questions regarding specific symptoms/worries, 
the answer was recoded to “yes”.

Patient record data
Medical records from primary care and emergency/
secondary care in Skåne county for all survey study par-
ticipants (n = 218) were retrieved for one year prior to 
study participation for each individual. Skåne county 
has two separate, digital patient record systems; one for 
primary care and one for emergency and secondary care 
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(inpatient and outpatient clinics). Both public and private 
caregivers use these two patient record systems.

Patient records from emergency and secondary care 
were read digitally, while primary care records were 
retrieved as paper copies. All individuals for whom 
access to both primary and emergency/secondary care 
records was not allowed (due to confidentiality requested 
by the patient or invalid ID) were excluded from further 
analysis. Of the 218 individuals (72% male; median age 
43 years; 76% born in Sweden) who gave informed con-
sent to participate in the survey study, 28 (79% male; 
median age 45 years; 86% born in Sweden) were excluded, 
leaving 190 individuals for patient record analysis.

Each patient record was read manually by one or two 
of the authors (T.V. and D.D., both medical doctors), and 
searched for the following variables:

Sources of healthcare  All contacts, both visits and indi-
rect contacts (e.g., no-shows, telephone appointments, 
written responses to referrals, patient leaving before 
examination), were noted. Psychiatric reasons for health-
care utilization were not included in the analyzes. No 
restrictions regarding healthcare personnel were applied, 
but we included healthcare contacts documented by, e.g., 
physicians, nurses, physiotherapists, psychologists, dieti-
cians and occupational therapists.

Primary care utilization was defined as any registered 
contact for non-psychiatric conditions in the patient 
record system for PHC.

Emergency/secondary care utilization was defined as 
any registered contact in the patient record system for 
emergency/secondary care (in- and outpatient), exclud-
ing psychiatric care, dementia care, and SUD care. Emer-
gency care was defined as contact with the emergency 
room or emergency ward. The specific secondary clinics 
where the individual had registered contacts were noted. 
In some cases, patients had registered healthcare contact 
with private clinics with inaccessible patient record docu-
mentation. These contacts were noted as “unclear”.

Physical conditions noted in the patient records  All 
patient records were searched for diagnosis codes; symp-
toms and conditions described in plain text; and other 
contacts indicating a specific problem (e.g. renewal of a 
prescription). The conditions and symptoms were clus-
tered in accordance with ICD-10 diagnostic codes, with 
the purpose of presenting the results in a way that has 
relevance from a clinical perspective. Symptom diag-
noses (categories under the R chapter in ICD-10) were 
included only if they were not coherent with another 

somatic diagnosis. Non-psychiatric contact reasons not 
covered by ICD-10 diagnostic codes were recoded as 
“other”. Uncertain diagnoses (e.g. patient record notifica-
tions of received referrals without a specified cause) were 
noted as “unclear”.

We also searched all patient records for the following 
chronic somatic conditions (noted as ICD-10 codes or 
plain text), and noted the source of healthcare (primary/
emergency/secondary care) where the diagnosis was 
obtained: Hepatitis C (ICD-10 B18.2-, with and without 
fibrosis/cirrhosis); asthma (ICD-10 J45-); COPD (ICD-
10 J44-); diabetes (ICD-10 E10-, E11-, E14-); hypog-
onadism in males (ICD-10 E29.1) and constipation (ICD-
10 K59.0). These conditions were selected in compliance 
with side effects from OST medications, and in order 
to correspond to specific diagnoses assessed in previ-
ous research. Data on documented cardiovascular dis-
eases has been previously reported [23] and was thus not 
included here.

In addition, we noted if the patient had been offered or 
received any intervention for smoking cessation, such as 
a prescription for varenicline or a motivational interview.

On‑site primary healthcare in OST  Utilization of on-
site PHC in OST was defined as any notes in the PHC 
records that the patient had had an appointment with a 
PHC physician at the OST clinic. All individuals who had 
not utilized on-site PHC were defined as having regu-
lar PHC, regardless of whether they had been in contact 
with PHC or not.

Analysis
The collected data were organized in SPSS Statistics Ver-
sion 25 [38] and analyzed by using descriptive statistics. 
Factors associated with primary, emergency and sec-
ondary care utilization (direct or indirect contact) were 
analyzed by unadjusted and adjusted logistic regression 
analysis. The covariates were socioeconomic variables, 
self-reported symptoms and self-reported worries about 
one’s physical health. Due to the limited sample size, ICD 
diagnoses noted in the patient records were not included 
in the analyses. We adjusted the analyzes for age, sex, and 
exposures significantly associated with the outcome vari-
able in univariate analysis.

The data of the group of patients who had utilized on-
site PHC was compared with the group of patients with-
out on-site PHC by using descriptive statistics and Chi-2 
test (Fisher’s exact test for variables with low cell counts). 
We analyzed potential associations between on-site 
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PHC and source of healthcare utilization (contacts and 
visits, respectively). P < 0.05 was considered statistically 
significant.

Results
Sample characteristics
Of the 190 participants, 25 (64% male, median age 
50  years) had utilized on-site PHC and 165 (72% male, 
median age 42  years) had utilized regular or no PHC 
(Table 1). Unstable housing was reported by 44% of those 
utilizing on-site PHC, and by 22% of those who did not 
utilize on-site PHC. More than 80% reported current 
tobacco smoking. As previously reported by Troberg et. 
al. [19], self-reported physical symptoms and worries 
about one’s physical health were common. The sub-sam-
ple utilizing on-site PHC (n = 25) had significantly more 
often unstable housing situations (p = 0.004) and worries 
about their physical health (p = 0.034) than individuals 
utilizing regular PHC (Table 1). We found no associations 
between on-site PHC utilization and age, sex, country of 
birth, employment, tobacco smoking, or self-reported 
physical symptoms.

Healthcare utilization for somatic conditions
Sources of healthcare
A total of 88% of the sample had been in direct or indi-
rect contact with any kind of somatic healthcare during 
the year preceding study inclusion (Table 2). Two thirds 
of the sample had been in contact with PHC (66%) or 

specialized secondary care (67%; mainly the Infectious 
diseases clinic). Emergency care contacts were registered 
in 28% of the sample, and 10% of the sample had received 
inpatient somatic care. Physical visits to PHC were docu-
mented in 57%, to emergency care in 25%, and to second-
ary care in 58%.

In univariate analysis, PHC utilization was associated 
with higher age (OR 1.04; 95% CI 1.01–1.08; p = 0.007) 
and with being born in Sweden (OR 2.23; 95% CI 1.02–
4.85; p = 0.043), but not with sex, employment, housing 
status, smoking, self-reported physical symptoms or self-
reported worries about one’s physical health (Table 3). In 
a multivariate analysis including age, sex and country of 
birth as covariates, these associations remained statisti-
cally significant for age (Adjusted Odds ratio [AOR] 1.05; 
95% CI 1.02–1.08; p = 0.007) and being born in Sweden 
(AOR 2.34; 95% CI 1.05–5.19; p = 0.037). We did not find 
any associations with utilization of somatic healthcare 
(primary/emergency/secondary), emergency care, or sec-
ondary care (numbers not shown in the manuscript).

Somatic diagnoses noted in the patient records
The most frequently documented physical conditions 
were infectious diseases (39%) and symptom diagnoses 
(37%). Musculoskeletal diagnoses, trauma/poisoning, 
dermatological diagnoses and respiratory diagnoses were 
registered in 21–26% of the sample. All other somatic 
diagnostic groups were less frequently registered, in 
1–17% (Table 2).

Table 1  Self-reported sample characteristics among patients in OST with regular PHC and on-site PHC. Chi-2 test, Fisher’s exact test or 
t-test. N = 190

OST Opioid substitution treatment, IQR Interquartile range (for median numbers), PHC Primary healthcare, SD Standard deviation (for mean numbers)
a Missing numbers are included in the denominator. b. T-test. c. Fisher’s exact test (for variables with low cell counts)
*  p < 0.05

Characteristic Valid n Regular PHC On-site PHC p-value

n (%) or years (range; IQR 
or SD)a

n (%) or years (range; IQR 
or SD)a

Total N 190 165 25

Median age 190 42 (23–65; 37–51) 50 (25–63; 36–54)

Mean age 190 44 (23–65; 10.0) 46 (25–63; 10.6) 0.375b

Male sex 190 119 (72) 16 (64) 0.404

Born in Sweden 188 125 (76) 16 (64) 0.173

Unstable housing 187 30 (18) 11 (44) 0.004*

Employment as main source of income 184 29 (18) 3 (12) 0.770c

Current tobacco smoking 179 134 (81) 21 (84) 1.000c

Respiratory symptoms 178 74 (45) 12 (48) 0.532

Gastrointestinal symptoms 179 86 (52) 14 (56) 0.794

Genital or sexual symptoms 180 72 (44) 14 (56) 0.266

Pain from extremities, back or neck 182 101 (61) 17 (68) 0.329

Worries about physical health 178 85 (52) 18 (72) 0.034*
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With the exception of hepatitis C, which was noted in 
35% of the sample, specific chronic somatic diagnoses 
were surprisingly infrequent. Asthma and COPD were 
noted in 7% of the sample, respectively; hypogonadism 
and constipation in 6%, respectively; and diabetes in 3%. 
Ten individuals (5%) had been offered help with smoking 
cessation.

The most frequent diagnoses in PHC were symptom 
diagnoses (32% of the sample) followed by infectious dis-
eases and musculoskeletal diagnoses. In emergency care, 
the most frequent diagnoses were trauma/poisoning 
(16% of the sample), symptom diagnoses and musculo-
skeletal diagnoses. In secondary care, infectious diseases 
(30% of the sample), dermatologic diagnoses and gastro-
intestinal diagnoses were the most prevalent diagnoses.

Healthcare utilization among patients with on‑site primary 
care
Primary care utilization was by definition registered for 
all individuals with on-site PHC, while 61% of the sub-
sample without this intervention had been in direct or 
indirect contact with PHC (p < 0.001). Healthcare utiliza-
tion by a physical visit (primary/secondary/emergency) 
was also associated with on-site PHC (p = 0.029). A total 
of 50% of the sample with regular PHC had been to a 
physical PHC visit for a somatic condition. We found no 
statistically significant differences in emergency care and 
secondary care utilization between the two groups. How-
ever, notably more patients with on-site PHC (84%) than 
regular PHC (64%) had been in direct or indirect contact 
with secondary care. (Table 4).

Table 2  Physical conditions among OST patients, noted in patient records. N = 190

1 Missing n = 1
2 Missing n = 2
3 Missing n = 4
a Not mutually exclusive. Emergency care includes emergency room and emergency ward
b Hepatitis C (B18.2-): n = 67 (35%)
c Diabetes (E10-, E11-, E14-): n = 6 (3%). Hypogonadism in males (E29.1): n = 11 (6%)
d Asthma (J45-): n = 13 (7%). Chronic obstructive pulmonary disease (J44-): n = 13 (7%)
e Constipation (K59.0): n = 11 (6%)
f Smoking cessation, unspecified allergy (T78.4), sexual dysfunction (F52-), STD testing, contraceptives, pap smear, vaccine, research participation
g Unclear diagnosis due to patient leaving prior to reporting one’s symptoms/examination, or due to no-shows to secondary outpatient care and unclear contact 
reason/unclear reason for referral

Characteristic Any healthcare
n (%)

Primary carea

n (%)
Emergency carea

n (%)
Secondary carea

n (%)

Contact for any reason 168 (88)1 126 (66) 53 (28) 127 (67)2

Visit for any reason 160 (84)2 108 (57) 48 (25) 110 (58)3

Infectious diseases (ICD-10 A00-B99) 74 (39)b 41 (22) 3 (2) 57 (30)

Tumors (ICD-10 C00-D48) 7 (4) 4 (2) 0 4 (2)

Hematologic diseases (ICD-10 D50-D89) 9 (5) 9 (5) 0 1 (< 1)

Endocrine diseases (ICD-10 E00-E90) 30 (16)c 22 (12) 0 14 (7)

Neurological diseases (ICD-10 G00-G99) 20 (11) 16 (8) 4 (2) 8 (4)

Eye diseases (ICD-10 H00-H59) 7 (4) 6 (3) 0 1 (< 1)

Ear diseases (ICD-10 H60-H95) 7 (4) 7 (4) 0 1 (< 1)

Circulatory diseases (ICD-10 I00-I99) 26 (14) 23 (12) 1 (< 1) 3 (2)

Respiratory diseases (ICD-10 J00-J99) 39 (21)d 37 (20) 3 (2) 2 (1)

Gastrointestinal diseases (ICD-10 K00-K93) 33 (17)e 25 (13) 0 15 (8)

Dermatologic diseases (ICD-10 L00-L99) 44 (23) 32 (17) 2 (1) 19 (10)

Musculoskeletal diseases (ICD-10 M00-M99) 49 (26) 41 (22) 10 (5) 14 (7)

Urogenital diseases (ICD-10 N00-N99) 20 (11) 15 (8) 0 6 (3)

Obstetrics (ICD-10 O00-O99) 2 (1) 0 0 2 (1)

Symptoms (ICD-10 R00-R99) 70 (37) 60 (32) 15 (8) 10 (5)

Trauma, poisoning etc. (ICD-10 S00-T98) 46 (24) 24 (13) 30 (16) 10 (5)

Otherf 29 (15) 19 (10) 0 14 (7)

Smoking cessation 10 (5) 10 (5) 0 0

Not specifiedg 16 (8) 0 4 (2) 12 (6)
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The most common registered diagnostic clusters in the 
on-site PHC group were infectious diseases and symp-
tom diagnoses (76%, respectively; Table  4). More than 
half of the sub-sample (52%) had musculoskeletal diag-
noses. Gastrointestinal diagnoses, dermatological diag-
noses and trauma/poisoning were registered in 32–44%; 
and respiratory, neurological and endocrine diagnoses in 
24–28% of the sub-sample. All other somatic diagnostic 
groups were less frequently registered, in 0–12%.

Discussion
This study, which is one of the first to examine somatic 
healthcare utilization among Scandinavian patients in 
OST, showed that a majority (88%) had been in direct or 
indirect contact with somatic healthcare during one year. 
Primary and specialized secondary care was utilized by 
two-thirds of the sample, and emergency care by a third 
of the sample. However, a notable quota of the healthcare 
contacts never led to a physical visit (e.g. no-shows after 
a referral was sent or a PHC appointment was made by 
OST staff).

Almost 40% of patients without on-site PHC did not 
have any contact with PHC during one year, and in this 
sub-sample only 50% had been to a PHC visit. Although 
data on the percentage of PHC contacts in the general 
Swedish population are not available, the numbers in our 
study are low in comparison with local statistics from 
another region in Southern Sweden. Previous Swedish 
data reported a 71% frequency of contact with PHC dur-
ing a year overall in a community sample, and 70% for 

individuals aged 25–44, which is somewhat younger than 
the OST average [39]. In 2019, there were 13,257,132 reg-
istered visits to a PHC physician [40] in the total Swedish 
population of 10,319,473 [41], indicating that PHC is fre-
quently utilized by the Swedish population. The numbers 
in our study are also notably lower than the self-reported 
PHC utilization in a recent Norwegian study. Medved 
et. al. [20] showed that 81% of long-term OST patients 
reported that they had utilized PHC during the past six 
months, and 51% reported that they had utilized other 
healthcare than PHC during the same period. In a study 
by Saitz et al. [42], which assessed factors associated with 
PHC, 41% of almost 6,000 people in addiction treatment 
reported that they did not have a PHC physician. The 
numbers shown by Saitz et al. are similar to those in our 
study, although their study was conducted in the 1990s 
U.S.

Emergency care contacts were common (28%) in our 
sample, which is similar to previous data on patients 
receiving OST with methadone in the U.S. (24% and 
33% among patients with and without on-site medical 
care, respectively) [25], and higher than the 10% of OST 
patients visiting an ED in the past 12  months, reported 
by Clay et  al. [43]. A comparison between Swedish and 
U.S. data is difficult to make because of the large differ-
ences in the countries’ healthcare systems. However, our 
numbers are higher than in the general Swedish popula-
tion. In 2017, there were 225,288 ED visits by individu-
als aged 19 and older in Skåne [44], with a population of 
1,044,783 in the same year and age span [41]. Since each 

Table 3  Factors associated with primary healthcare utilization among patients in OST. Univariate and multivariate logistic regression. 
N = 190

OST Opioid substitution treatment, PHC Primary healthcare, OR Odds ratio, AOR Adjusted Odds ratio, CI Confidence interval, N/A Not applicable
*  p < 0.05
a Variable not included in the multivariable analysis due to lack of association with the outcome variable in univariate analysis

Covariates Univariate analysis Multivariate analysis

Valid n OR (95% CI) p-value Valid n AOR (95% CI) p-value

Median age in years 190 1.04 (1.01–1.08)* 0.007* 188 1.05 (1.02–1.08)* 0.007*

Male sex 190 0.74 (0.38–1.47) 0.393 188 0.64 (0.32–1.31) 0.222

Born in Sweden 188 2.23 (1.02–4.85)* 0.043* 188 2.34 (1.05–5.19)* 0.037*

Unstable housing 187 1.30 (0.59–2.68) 0.550 N/Aa N/A

Main income through employment 184 0.59 (0.27–1.29) 0.188 N/Aa N/A

Current tobacco smoking 179 1.02 (0.41–2.54) 0.967 N/Aa N/A

Respiratory symptoms 178 1.74 (0.93–3.26) 0.085 N/Aa N/A

Gastrointestinal symptoms 179 0.82 (0.44–1.54) 0.542 N/Aa N/A

Genital or sexual symptoms 180 0.79 (0.43–1.47) 0.460 N/Aa N/A

Pain from extremities, back or neck 182 1.26 (0.67–2.39) 0.472 N/Aa N/A

Worries about physical health 178 1.62 (0.87–3.04) 0.131 N/Aa N/A

On-site PHC utilization 190 N/A N/A N/A N/A

OST clinic with on-site PHC 190 1.00 (0.54–1.83) 0.987 N/Aa N/A
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individual may have several visits, a maximum of 22% of 
the general population in Skåne had utilized emergency 
care during one year. In the general Swedish population, 
elderly people aged 80 and older account for almost 20% 
of ED visits [45], which is in contrast to our study sam-
ple where the median age was only 43 years and no one 
was over 65 years old. Reasons for ED rather than other 
healthcare utilization from the scientific literature have 
been suggested to be, e.g., trust issues and fear of stigma 
[46], psychosocial difficulties and psychiatric comorbidi-
ties including periods of active drug use [47].

Specialized secondary care utilization was more preva-
lent than PHC utilization, which is surprising due to the 
structure of the Swedish healthcare system, where PHC is 
the first instance of care. The majority of individuals uti-
lizing secondary care had been in contact with the Infec-
tious diseases clinic (47% of the sample), which includes 
a needle exchange program (NEP) facility that serves as 
a PHC facility and does not require a referral. It is thus 

possible that the individuals in this study utilize the NEP, 
or already established contact at the Infectious diseases 
clinic, rather than a PHC. This hypothesis is supported 
by previous qualitative findings from Malmö, Swe-
den, where OST patients expressed reluctance towards 
healthcare contacts other than OST and NEP due to fear 
of stigmatizing treatment [46].

Somewhat surprisingly, we found no significant asso-
ciations between emergency or secondary care utilization 
and demographic/socioeconomic variables, self-reported 
symptoms or self-reported worries about one’s physical 
health. This is in contrast to previous research consist-
ently showing associations between ER presentation and 
female sex and homelessness [27]. Primary care utiliza-
tion was associated only with higher age and being born 
in Sweden. Women had more PHC contact than men 
according to Swedish data on the general population [39], 
an association that was not found in our sample. Previ-
ous research on correlates of PHC utilization among 

Table 4  Healthcare utilization and registered chronic somatic diagnoses in OST patients with regular PHC and on-site PHC. N = 190. 
Chi-2 test or Fisher’s exact test

OST Opioid substitution treatment, PHC Primary healthcare

a. Missing numbers are included in the denominator. b. Fisher’s exact test (for variables with low cell counts)
*  p < 0.05

N included in analysisa Regular PHC
n (%)

On-site PHC
n (%)

p-value

Total N 190 165 25

Any healthcare contact 189 143 (87) 25 (100) 0.082b

Any healthcare visit 188 135 (82) 25 (100) 0.029*b

Primary care contact 190 101 (61) 25 (100)  < 0.001*b

Primary care visit 190 83 (50) 25 (100)  < 0.001*b

Emergency care contact 190 49 (30) 8 (32) 0.815

Emergency care visit 190 45 (27) 7 (28) 0.939

Secondary care contact 188 105 (64) 21 (84) 0.052

Secondary care visit 186 94 (57) 15 (60) 0.491

Infectious diseases (ICD-10 A00-B99) 190 55 (33) 19 (76)  < 0.001*

Tumors (ICD-10 C00-D48) 190 5 (3) 2 (8) 0.231b

Hematologic diseases (ICD-10 D50-D89) 190 9 (6) 0 0.609b

Endocrine diseases (ICD-10 E00-E90) 190 23 (14) 7 (28) 0.082b

Eye diseases (ICD-10 H00-H59) 190 5 (3) 2 (8) 0.231b

Ear diseases (ICD-10 H60-H95) 190 4 (2) 3 (12) 0.050*b

Neurological diseases (ICD-10 G00-G99) 190 13 (8) 7 (28) 0.007*b

Circulatory diseases (ICD-10 I00-I99) 190 23 (14) 3 (12) 1.000b

Respiratory diseases (ICD-10 J00-J99) 190 32 (19) 6 (24) 0.592

Gastrointestinal diseases (ICD-10 K00-K93) 190 25 (15) 8 (32) 0.049*b

Dermatologic diseases (ICD-10 L00-L99) 190 34 (21) 11 (44) 0.010*

Musculoskeletal diseases (ICD-10 M00-M99) 190 36 (22) 13 (52) 0.001*

Urogenital diseases (ICD-10 N00-N99) 190 17 (10) 3 (12) 0.732b

Obstetrics (ICD-10 O00-O99) 190 2 (1) 0 1.000b

Symptoms (ICD-10 R00-R99) 190 51 (31) 19 (76)  < 0.001*

Trauma, poisoning etc. (ICD-10 S00-T98) 190 37 (22) 9 (36) 0.140
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OST patients is sparse. In an older study based on self-
reports, lack of health insurance, male sex and younger 
age were associated with not having a PHC physician, 
while recent emergency‐room visits were not [42]. The 
relatively small numbers of women (n = 55), individuals 
born outside Sweden (n = 51), individuals with unstable 
housing (n = 41) and individuals who reported employ-
ment as their main source of income (n = 32) in our study 
imply that the negative results should be interpreted with 
caution.

Infectious diseases, symptom diagnoses, musculo-
skeletal conditions and trauma/poisoning were the 
most prevalent registered diagnostic clusters. Trauma 
and intoxication were the contact reason in half of the 
ED contacts in our study (14% of the sample). With the 
exception of hepatitis C, specific chronic somatic diagno-
ses were unfrequently registered. A recent review article 
showed that infections, traumas and injuries were com-
mon reasons for ED visits and inpatient episodes among 
people who use illicit drugs internationally [27].

Asthma and COPD were noted in 7% of the sample, 
respectively, which is notably lower than expected given 
the high percentage of tobacco smoking, and lower than 
the 21% with self-reported asthma in the recent study by 
Medved et  al. [20]. In the general Swedish population, 
9% reported daily tobacco smoking when the study was 
conducted [48], and the prevalence of COPD has been 
6–16% in previous population-based studies [49, 50]. 
Islam et al. [10] detected COPD by physical examination 
in 30% of methadone patients in Australia. It is notable 
that respiratory conditions were prevalently diagnosed 
(21%) in the sample, but most of these diagnoses were 
acute conditions such as upper respiratory tract infection 
and pneumonia. In order to diagnose asthma and COPD, 
the patient needs to comply with examinations and 
follow-up, which might constitute a barrier to correct 
diagnosing. While over 80% reported tobacco smoking, 
only 5% had been offered any intervention for smoking 
cessation in physical healthcare. It has been shown that 
people with substance dependence in treatment perceive 
the associated risk of smoking as lower [51]. According 
to a review article from the U.S., most (76–80%) patients 
in OST with methadone have a desire to quit smoking, 
but only a minority receive assisted smoking cessation 
or referrals for smoking cessation intervention [17]. In a 
systematic review article, Apollonio et al. [52] concluded 
that “Overall, the results suggest that tobacco cessation 
interventions incorporating pharmacotherapy should 
be incorporated into clinical practice to reduce tobacco 
addiction among people in treatment for or recovery 
from alcohol and other drug dependence.”

Conditions related to opioid side effects (hypog-
onadism, constipation) were documented in 3–6% of 

the sample. These numbers are surprisingly low, and are 
unlikely to represent the actual burden of symptoms in 
the patient group. The prevalence of opioid-induced 
constipation was 60% among OST patients in previous 
studies [53]. To some extent, the patients might receive 
help from their OST clinics with opioid-related problems 
(e.g. prescriptions for treatment of constipation, impo-
tence and hyperhidrosis). Patients might also normalize 
opioid side effects. While constipation can be diagnosed 
after a single healthcare appointment, diagnosing hypog-
onadism demands blood tests and follow-ups and is thus 
more dependent on patient compliance.

The small group of OST patients (n = 25) who utilized 
on-site PHC had notably higher prevalence of PHC con-
tacts (100% vs. 61% among those utilizing PHC as usual) 
and secondary care contacts (84% vs. 64%). There was no 
difference between the groups regarding emergency care 
contacts (28% in both groups).

There is limited previous research on associations 
between on-site PHC in OST, and general and symptom-
specific somatic healthcare utilization. However, older, 
international studies have shown positive results from 
linking SUD treatment (including but not limited to 
OST) with physical healthcare including PHC, regard-
ing treatment of infectious and chronic diseases [54–57]. 
Gourevitch et al. [25] showed that OST patients receiv-
ing on-site medical care had significantly more outpa-
tient visits, fewer hospitalizations and fewer emergency 
department visits. In a longitudinal study, Friedmann 
et al. [58] found that on-site PHC reduced subsequent ED 
and hospital use among patients in OST with methadone. 
We did not aim to analyze effects on ER or inpatient care 
by on-site PHC, due to small sample size and short time 
of data retrieval. The study design did not allow interpre-
tations of causality, since the on-site PHC contacts may 
have been established at the end of the study period.

While the small number of individuals in the on-site 
PHC group motivates caution when interpreting the 
results, certain diagnostic clusters were notably more 
prevalent in the on-site PHC group. The analyzes in this 
study could not clarify whether patients utilizing on-
site PHC were more burdened by specific diseases, or 
whether they had less unmet healthcare needs than those 
receiving regular PHC. However, we found no statisti-
cally significant associations between on-site PHC utili-
zation and self-reported physical symptoms.

A possible reason for the higher number of certain 
diagnostic clusters in the on-site PHC group is that the 
patients’ OST status is disclosed to the on-site PHC 
physician, who tends to focus more on, and actively ask 
about, conditions related to opioid use and prior injec-
tion drug use. Infectious diseases—predominantly hep-
atitis C—were diagnosed in 76% of the on-site group 
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and in 33% in the regular PHC group; and gastrointes-
tinal diagnoses including constipation were registered 
in 32% in the on-site group and 15% in the regular PHC 
group. Long-term conditions might be normalized by the 
patients and not brought up spontaneously. On the other 
hand, patients in Australia in OST with methadone and 
buprenorphine reported that dental problems, constipa-
tion and headache were the most common reasons for 
healthcare seeking, while sweating (26%) and sexual dys-
function (24%) were reported as problems for which the 
participants would currently like help with [22].

Musculoskeletal diseases were diagnosed in 52% of the 
on-site sub-sample and 22% in the regular PHC sub-sam-
ple. This could partially be explained by the higher per-
centage with unstable housing in the on-site PHC group, 
since unstable housing was associated with self-reported 
pain from back, neck or extremities in the same sample 
[19]. Another potential explanation could be that patients 
in OST may avoid seeking healthcare for musculoskel-
etal pain, due to fear of stigma and so-called mutual mis-
trust [59]. Since 62% of our sample reported neck, back 
or extremity pain (no significant differences between 
patients receiving on-site PHC and others), and previous 
studies have shown that methadone patients report 80% 
prevalence of recent non-specified pain [60] and 37% 
prevalence of severe chronic pain [60, 61], we hypoth-
esize underdiagnosing in the sub-group utilizing regular 
PHC.

In comparison with self-reported symptoms and previ-
ous research on physical conditions, OST patients seem 
to under-utilize healthcare and are seemingly underdiag-
nosed with regard to chronic conditions such as COPD. 
Approximately half the sample reported symptoms from 
the airways (45%), gastrointestinal system (53%), geni-
tals (45%) and musculoskeletal pain (62%). Interestingly, 
we did not find any statistically significant associations 
between self-reported symptoms and healthcare utiliza-
tion. This finding indicates that the high percentage of 
self-reported unmet healthcare needs presented by Trob-
erg et al. [19] might be coherent with the patient record 
documentation. Future research assessing the accuracy of 
OST patients’ self-reports would add valuable findings to 
the literature.

Our results support previous findings that people 
with SUD and OST patients seek healthcare sporadi-
cally for acute symptoms rather than establishing long-
term healthcare contacts for diagnosis and treatment of 
chronic conditions [25–27].

This study has limitations. The number of study partici-
pants, especially in the on-site PHC group, was relatively 
small, which makes it difficult to draw conclusions from 
the statistical analyzes. However, our study sample made 
up 37% of the total number of OST patients in Malmö 

by the time of study inclusion. The sample is considered 
fairly representative for the OST population in Malmö, 
as there were only small differences between our sam-
ple and the total OST population regarding sex distribu-
tion (male sex: 71% vs. 72%) and median age (43 years vs. 
45 years).

The results may not be generalizable outside Skåne 
county, which is a Swedish region with high OST avail-
ability and comprehensive healthcare coverage. The city 
of Malmö has a university hospital and easily accessible 
emergency, secondary and primary care. Malmö also 
has a long tradition of harm reduction interventions, 
such as needle exchange and maternal care for women 
with SUD. The healthcare utilization in this study might 
therefore not be transferable to other regions in Swe-
den, with poorer OST and other healthcare access. The 
results should be interpreted with regard to that Swed-
ish healthcare is strongly subsidized for the patients, and 
PHC is comprehensive. The results could therefore not 
be directly translated to other contexts.

In addition, patient record analysis involves a subjective 
judgment since we noted not only ICD-10 codes but also 
plain text. In order to secure a reading as objective as pos-
sible, the patient record data were analyzed by two of the 
authors (T.V. and D.D.), who are both medical doctors.

Our results may have important clinical implications. 
Since increased OST access decreases opioid overdose 
fatalities, the life expectancy among OST patients is 
likely to increase and thereby also increases the risk of 
age-related conditions. Thus, easily accessible physical 
healthcare is of great importance in this group. Previous 
studies have stressed the need for integrated physical and 
psychiatric care in order to meet the healthcare needs in 
the OST population [14] and aging people with SUD [62]. 
We suggest that integration of medical care in OST, such 
as on-site PHC or offering of yearly basic physical exami-
nations, should be taken into consideration by healthcare 
workers and policy makers.

More importantly, the results from this study have 
research implications. Based on our findings, we suggest 
that future, large-scale studies could assess the following 
subjects:

1.	 Assessment of healthcare quality and continuity for 
OST patients. Patients in OST seem to under-uti-
lize healthcare for physical conditions. Even though 
ER rates are high in our study as well as previous 
research, PHC utilization was low in our study. A 
significant quota of the healthcare contacts in our 
sample were no-shows. We therefore suggest that 
future research should assess not only the numbers of 
healthcare contacts, but also quality of care, follow-up 
of referrals and planned treatments, and continuity.
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2.	 Physical morbidity assessed by anthropometrics. 
Patients in OST seem to be underdiagnosed with 
chronic physical conditions such as COPD, arthri-
tis and cardiovascular diseases. Our results indi-
cate that OST patients seek healthcare sporadically 
for obvious symptoms (e.g. dyspnea, trauma), while 
chronic, non-acute conditions (e.g. COPD, arthritis) 
tend to remain undiagnosed. We therefore suggest 
that physical morbidity among OST patients should 
be assessed by standardized anthropometrics rather 
than registered diagnoses or self-reports.

3.	 On-site PHC should be evaluated regarding the con-
tinuity and quality of care for OST patients. Future 
studies with larger sample size would be valuable 
to assess healthcare seeking patterns among OST 
patients with and without on-site PHC. In our study, 
on-site PHC was utilized by socioeconomically chal-
lenged OST patients with unstable housing situa-
tions, which might indicate that individuals utilizing 
this service have a greater disease and symptom bur-
den than others. A comparison of self-rated or meas-
ured physical health in patients, with and without 
on-site PHC, might show poorer results in the on-
site group, due to poorer health at baseline. Although 
our findings are tentative, we hypothesize that on-
site PHC in a safe, non-stigmatizing environment 
might be particularly efficient to assess non-acute 
conditions that might be considered as complicated 
(e.g. musculoskeletal pain).

Conclusions
This study is one of the first to assess healthcare utiliza-
tion for physical symptoms/conditions among Swedish 
patients in OST, and showed that OST patients are seem-
ingly underserved as regards their physical health. On-
site PHC might be a way to establish a healthcare contact 
with OST patients, especially for non-acute conditions 
that might be considered sensitive, although further 
research is needed.

Abbreviations
AOR: Adjusted Odds ratio; CI: Confidence interval; COPD: Chronic obstruc-
tive pulmonary disease; ED: Emergency department; NEP: Needle exchange 
program; OR: Odds ratio; OST: Opioid substitution treatment; OUD: Opioid use 
disorder; PHC: Primary healthcare; SUD: Substance use disorders.

Acknowledgements
The authors wish to thank the staff at OST Matris, Hasselgatan, Bokgatan and 
INM for their help with recruiting study subjects and collecting data. The 
authors are also grateful to all the participating persons in the study.

Authors’ contributions
KT, AH and DD designed the study. TV and DD collected, analyzed and inter-
preted the patient register data. TV wrote the first draft of the manuscript, under 
supervision from DD. All authors read and approved the final manuscript.

Funding
Open access funding provided by Lund University. This work was supported 
by ALF research grant (“Yngre ALF”), Region Skåne/Lund University, Sweden, 
and research funding granted from the Primary Healthcare Management in 
Region Skåne (Sweden) to DD; grants from the Southern Health Care Region, 
and Psychiatry and habilitation internal grants, to KT; and ALF project grant, 
Region Skåne/Lund University Sweden, to AH. The funding agencies had no 
role in the design and conduct of the study; in the collection, analysis and 
interpretation of the data; or in the preparation, review or approval of the 
manuscript.

Availability of data and materials
The SPSS data used to support the findings of this study are restricted by the 
Regional Ethics Board, Lund, Sweden, in order to protect people’s privacy. Data 
are available from Disa Dahlman, disa.dahlman@med.lu.se, for researchers who 
meet the criteria for access to confidential data.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the Declaration of Helsinki 2013 
and was approved by the Regional Ethics Board, Lund (file nr 2016/1105). Prior 
to patient inclusion, oral and written information about the study was given to 
all patients prior to retrieving informed consent. No economic compensation 
was provided for study participation.

Consent for publication
Not applicable.

Competing interests
AH holds a position at Lund University sponsored by the Swedish state-
owned gambling operator AB Svenska Spel. He disposes research grants 
from the research councils of AB Svenska Spel and the state-owned alcohol 
monopoly Systembolaget AB. He is involved in a clinical research study which 
receives non-financial support from the commercial body Kontigo Care in 
digital follow-up tools in the treatment of addictive disorders. He has been the 
national principal investigator of a prior pharmaco-epidemiological survey 
study conducted by the US research institute Research Triangle Institute and 
which was sponsored by a pharmaceutical company (Shire), which supported 
the study but did not pay any personal fees to AH as an individual researcher. 
None of these organizations are involved in any aspect of the present project.
Authors TV, KT and DD declare that they have no conflicts of interest related 
to this study.

Author details
1 Center for Primary Health Care Research, Department of Clinical Sciences, 
Clinical Research Center/CRC​, Lund University/Region Skåne, Box 503, 
22 Malmö, Sweden. 2 Malmö Addiction Centre, Skåne University Hospital, 
Malmö, Sweden. 3 Division of Psychiatry, Department of Clinical Sciences Lund, 
Lund University, Lund, Sweden. 

Received: 14 February 2022   Accepted: 20 July 2022

References
	1.	 Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance therapy 

versus no opioid replacement therapy for opioid dependence. Cochrane 
Database Syst Rev. 2009;2009(3):CD002209.

	2.	 Mattick RP, Breen C, Kimber J, Davoli M. Buprenorphine maintenance 
versus placebo or methadone maintenance for opioid dependence. 
Cochrane Database Syst Rev. 2014;2:CD002207. https://​doi.​org/​10.​1002/​
14651​858.​CD002​207.​pub4.

	3.	 Han B, Polydorou S, Ferris R, Blaum CS, Ross S, McNeely J. Demographic 
trends of adults in New York City opioid treatment programs–an aging 
population. Subst Use Misuse. 2015;50(13):1660–7.

	4.	 Cotton BP, Bryson WC, Bruce ML. Methadone maintenance treatment 
for older adults: cost and logistical considerations. Psychiatr Serv. 
2018;69(3):338–40.

https://doi.org/10.1002/14651858.CD002207.pub4
https://doi.org/10.1002/14651858.CD002207.pub4


Page 12 of 13Vikbladh et al. BMC Health Services Research          (2022) 22:971 

	5.	 Rosen D, Smith ML, Reynolds CF 3rd. The prevalence of mental and 
physical health disorders among older methadone patients. Am J Geriatr 
Psychiatry. 2008;16(6):488–97.

	6.	 Gao L, Robertson JR, Bird SM. Non drug-related and opioid-specific 
causes of 3262 deaths in Scotland’s methadone-prescription clients, 
2009–2015. Drug Alcohol Depend. 2019;197:262–70.

	7.	 von Greiff N, Skogens L, Berlin M, Bergmark A. Mortality and cause of 
death-a 30-year follow-up of substance misusers in Sweden. Subst Use 
Misuse. 2018;53(12):2043–51.

	8.	 Pierce M, Millar T, Robertson JR, Bird SM. Ageing opioid users’ 
increased risk of methadone-specific death in the UK. Int J Drug Policy. 
2018;55:121–7.

	9.	 Isbister GK, Brown AL, Gill A, Scott AJ, Calver L, Dunlop AJ. QT 
interval prolongation in opioid agonist treatment: analysis of con-
tinuous 12-lead electrocardiogram recordings. Br J Clin Pharmacol. 
2017;83:2274–82.

	10.	 Islam MM, Taylor A, Smyth C, Day CA. General health of opioid substitu-
tion therapy clients. Intern Med J. 2013;43(12):1335–8.

	11.	 Vallecillo G, Robles MJ, Torrens M, Samos P, Roquer A, Martires PK, et al. 
Metabolic syndrome among individuals with heroin use disorders on 
methadone therapy: Prevalence, characteristics, and related factors. 
Subst Abus. 2018;39(1):46–51.

	12.	 Mehta S, Parmar N, Kelleher M, Jolley CJ, White P, Durbaba S, et al. 
COPD and asthma in patients with opioid dependency: a cross-sec-
tional study in primary care. NPJ Prim Care Respir Med. 2020;30(1):4.

	13.	 Sweeney MM, Antoine DG, Nanda L, Geniaux H, Lofwall MR, Bigelow 
GE, et al. Increases in body mass index and cardiovascular risk fac-
tors during methadone maintenance treatment. J Opioid Manag. 
2019;15(5):367–74.

	14.	 Arnold-Reed DE, Brett T, Troeung L, O’Neill J, Backhouse R, Bulsara MK. 
Multimorbidity in patients enrolled in a community-based methadone 
maintenance treatment programme delivered through primary care. J 
Comorb. 2014;4:46–54.

	15.	 O’Toole J, Hambly R, Cox A-M, O’Shea B, Darker C. Methadone-main-
tained patients in primary care have higher rates of chronic disease and 
multimorbidity, and use health services more intensively than matched 
controls. Eur J Gen Pract. 2014;20(4):275–80.

	16.	 Han BH, Cotton BP, Polydorou S, Sherman SE, Ferris R, Arcila-Mesa M, 
et al. Geriatric Conditions Among Middle-aged and Older Adults on 
Methadone Maintenance Treatment: A Pilot Study. J Addict Med. 2020 
Dec 30;Publish Ahead of Print:https://​doi.​org/​10.​1097/​ADM.​00000​00000​
000808.

	17.	 Zirakzadeh A, Schuman C, Stauter E, Hays JT, Ebbert JO. Cigarette smok-
ing in methadone maintained patients: an up-to-date review. Curr Drug 
Abuse Rev. 2013;6(1):77–84.

	18.	 Richter KP, Gibson CA, Ahluwalia JS, Schmelzle KH. Tobacco use and quit 
attempts among methadone maintenance clients. Am J Public Health. 
2001;91(2):296–9.

	19.	 Troberg K, Håkansson A, Dahlman D. Self-rated physical health and 
unmet healthcare needs among swedish patients in opioid substitution 
treatment. J Addict. 2019;2019:7942145.

	20.	 Medved D, Clausen T, Bukten A, Bjørnestad R, Muller AE. Large and non-
specific somatic disease burdens among ageing, long-term opioid main-
tenance treatment patients. Subst Abuse Treat Prev Policy. 2020;15(1):87.

	21.	 Millson PE, Challacombe L, Villeneuve PJ, Fischer B, Strike CJ, Myers T, et al. 
Self-perceived health among Canadian opiate users: a comparison to 
the general population and to other chronic disease populations. Can J 
Public Health. 2004;95(2):99–103.

	22.	 Winstock AR, Lea T, Sheridan J. Patients’ help-seeking behaviours for 
health problems associated with methadone and buprenorphine treat-
ment. Drug Alcohol Rev. 2008;27(4):393–7.

	23.	 Bäckström E, Troberg K, Håkansson A, Dahlman D. Healthcare contacts 
regarding circulatory conditions among swedish patients in opioid 
substitution treatment, with and without on-site primary healthcare. Int J 
Environ Res Public Health. 2021;18(9):4614.

	24.	 Spithoff S, Kiran T, Khuu W, Kahan M, Guan Q, Tadrous M, et al. Quality 
of primary care among individuals receiving treatment for opioid use 
disorder. Can Fam Physician. 2019;65(5):343–51.

	25.	 Gourevitch MN, Chatterji P, Deb N, Schoenbaum EE, Turner BJ. On-site 
medical care in methadone maintenance: associations with health care 
use and expenditures. J Subst Abuse Treat. 2007;32(2):143–51.

	26.	 Laine C, Lin YT, Hauck WW, Turner BJ. Availability of medical care services 
in drug treatment clinics associated with lower repeated emergency 
department use. Med Care. 2005;43(10):985–95.

	27.	 Lewer D, Freer J, King E, Larney S, Degenhardt L, Tweed EJ, et al. 
Frequency of health-care utilization by adults who use illicit drugs: a 
systematic review and meta-analysis. Addiction. 2020;115(6):1011–23.

	28.	 McGeary KA, French MT, Sacks S, McKendrick K, De Leon G. Service use 
and cost by mentally ill chemical abusers: differences by retention in a 
therapeutic community. J Subst Abuse. 2000;11(3):265–79.

	29.	 French MT, McGeary KA, Chitwood DD, McCoy CB. Chronic illicit drug 
use, health services utilization and the cost of medical care. Soc Sci Med. 
2000;50(12):1703–13.

	30.	 Islam MM, Topp L, Conigrave KM, Day CA. Opioid substitution therapy cli-
ents’ preferences for targeted versus general primary health-care outlets. 
Drug Alcohol Rev. 2013;32:211–4.

	31.	 Islam MM, Topp L, Day CA, Dawson A, Conigrave KM. The accessibility, 
acceptability, health impact and cost implications of primary healthcare 
outlets that target injecting drug users: a narrative synthesis of literature. 
Int J Drug Policy. 2012;23(2):94–102.

	32.	 Miller-Lloyd L, Landry J, Macmadu A, Allard I, Waxman M. Barriers to 
healthcare for people who inject drugs: a survey at a syringe exchange 
program. Subst Use Misuse. 2020;55(6):896–9.

	33.	 Laine C, Hauck WW, Gourevitch MN, Rothman J, Cohen A, Turner BJ. 
Regular outpatient medical and drug abuse care and subsequent hospi-
talization of persons who use illicit drugs. JAMA. 2001;285(18):2355–62.

	34.	 EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). 
European Drug Report 458. Luxembourg: Trends and Developments, 
Publications Office of the European Union; 2020.

	35.	 EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Swe-
den. In: Country drug report. 2019. https://​www.​emcdda.​europa.​eu/​system/​
files/​publi​catio​ns/​11354/​sweden-​cdr-​2019_0.​pdf. Accessed 8 Apr 2021.

	36.	 Anell A, Glenngard AH, Merkur S. Sweden: health system review. Health 
Syst Transit. 2012;14:1–159.

	37.	 The National Board of Health and Welfare (Socialstyrelsen). Uppföljning 
av föreskrifter och allmänna råd om läkemedelsassisterad behandling vid 
opioidberoende (LARO) [Follow-up on policy and recommendations in 
OST]. 2017. https://​www.​socia​lstyr​elsen.​se/​globa​lasse​ts/​share​point-​dokum​
ent/​artik​elkat​alog/​ovrigt/​2017-​12-​44.​pdf. Accessed 17 Dec 2021. [Swedish]

	38.	 IBM Corp. Released 2017. IBM SPSS Statistics for Windows, Version 25.0. 
Armonk, NY: IBM Corp.

	39.	 Region Västra Götaland. Västra Götalandsregionens verksamhetsanalys 
2018. http://​analys.​vgreg​ion.​se/​2018/​fakta-​om-​halso--​och-​sjukv​arden/​
vardk​onsum​tion/#:​~:​text=​Utvec​kling%​20%​C3%​B6ver%​20tid%​202005%​
2D201​7,minsk​ade%​20ant​alet%​20l%​C3%​A4kar​bes%​C3%​B6k%​20inom%​
20prim%​C3%​A4rv%​C3%​A5rd. Accessed 2 Feb 2021. [Swedish]

	40.	 The National Board of Health and Welfare (Socialstyrelsen). Uppföljning 
av primärvård och omställningen till en mer nära vård. 2021. https://​
www.​socia​lstyr​elsen.​se/​globa​lasse​ts/​share​point-​dokum​ent/​artik​elkat​
alog/​ovrigt/​2021-2-​7223.​pdf. Accessed 20 Dec 2021. [Swedish]

	41.	 Statistics Sweden [SCB; Statistiska centralbyrån]. SCB om folkmängd. 
https://​www.​scb.​se/​hitta-​stati​stik/​stati​stik-​efter-​amne/​befol​kning/​befol​
kning​ens-​samma​nsatt​ning/​befol​kning​sstat​istik/​pong/​tabell-​och-​diagr​
am/​helar​sstat​istik--​forsa​mling-​lands​kap-​och-​stad/​folkm​angd-i-​lands​
kapen-​den-​31-​decem​ber-​2017/ Accessed 20 Dec 2021. [Swedish]

	42.	 Saitz R, Mulvey KP, Samet JH. The substance abusing patient and primary 
care: linkage via the addiction treatment system? Substance Abuse. 
1997;18(4):187–95.

	43.	 Clay E, Khemiri A, Zah V, Aballéa S, Ruby J, Asche CV. Persistence and 
healthcare utilization associated with the use of buprenorphine/nalox-
one film and tablet formulation therapy in adults with opioid depend-
ence. J Med Econ. 2014;17(9):626–36.

	44.	 The National Board of Health and Welfare (Socialstyrelsen). Socialstyrels-
ens statistikdatabas [Statistics data base]. https://​sdb.​socia​lstyr​elsen.​se/​if_​
avt_​manad/ Accessed 20 Dec 2021. [Swedish]

	45.	 The National Board of Health and Welfare (Socialstyrelsen). Statistik om 
akutmottagningar, väntetider och besök 2020. 2021. https://​www.​socia​
lstyr​elsen.​se/​globa​lasse​ts/​share​point-​dokum​ent/​artik​elkat​alog/​stati​stik/​
2021-​10-​7610.​pdf. Accessed 20 Dec 2021. [Swedish]

	46.	 Garpenhag L, Dahlman D. Perceived healthcare stigma among patients in 
opioid substitution treatment: a qualitative study. Subst Abuse Treat Prev 
Policy. 2021;16(1):81.

https://doi.org/10.1097/ADM.0000000000000808
https://doi.org/10.1097/ADM.0000000000000808
https://www.emcdda.europa.eu/system/files/publications/11354/sweden-cdr-2019_0.pdf
https://www.emcdda.europa.eu/system/files/publications/11354/sweden-cdr-2019_0.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/ovrigt/2017-12-44.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/ovrigt/2017-12-44.pdf
http://analys.vgregion.se/2018/fakta-om-halso--och-sjukvarden/vardkonsumtion/#:~:text=Utveckling%20%C3%B6ver%20tid%202005%2D2017,minskade%20antalet%20l%C3%A4karbes%C3%B6k%20inom%20prim%C3%A4rv%C3%A5rd
http://analys.vgregion.se/2018/fakta-om-halso--och-sjukvarden/vardkonsumtion/#:~:text=Utveckling%20%C3%B6ver%20tid%202005%2D2017,minskade%20antalet%20l%C3%A4karbes%C3%B6k%20inom%20prim%C3%A4rv%C3%A5rd
http://analys.vgregion.se/2018/fakta-om-halso--och-sjukvarden/vardkonsumtion/#:~:text=Utveckling%20%C3%B6ver%20tid%202005%2D2017,minskade%20antalet%20l%C3%A4karbes%C3%B6k%20inom%20prim%C3%A4rv%C3%A5rd
http://analys.vgregion.se/2018/fakta-om-halso--och-sjukvarden/vardkonsumtion/#:~:text=Utveckling%20%C3%B6ver%20tid%202005%2D2017,minskade%20antalet%20l%C3%A4karbes%C3%B6k%20inom%20prim%C3%A4rv%C3%A5rd
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/ovrigt/2021-2-7223.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/ovrigt/2021-2-7223.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/ovrigt/2021-2-7223.pdf
https://www.scb.se/hitta-statistik/statistik-efter-amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstatistik--forsamling-landskap-och-stad/folkmangd-i-landskapen-den-31-december-2017/
https://www.scb.se/hitta-statistik/statistik-efter-amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstatistik--forsamling-landskap-och-stad/folkmangd-i-landskapen-den-31-december-2017/
https://www.scb.se/hitta-statistik/statistik-efter-amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstatistik--forsamling-landskap-och-stad/folkmangd-i-landskapen-den-31-december-2017/
https://www.scb.se/hitta-statistik/statistik-efter-amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstatistik--forsamling-landskap-och-stad/folkmangd-i-landskapen-den-31-december-2017/
https://sdb.socialstyrelsen.se/if_avt_manad/
https://sdb.socialstyrelsen.se/if_avt_manad/
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/statistik/2021-10-7610.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/statistik/2021-10-7610.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/statistik/2021-10-7610.pdf


Page 13 of 13Vikbladh et al. BMC Health Services Research          (2022) 22:971 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	47.	 Öhlin L, Fridell M, Nyhlén A. Buprenorphine maintenance program with 
contracted work/education and low tolerance for non-prescribed drug 
use: a cohort study of outcome for women and men after seven years. 
BMC Psychiatry. 2015;15:56.

	48.	 The Public Health Agency of Sweden (Folkhälsomyndigheten). Daglig 
tobaksrökning. [Daily tobacco smoking.] https://​www.​folkh​alsom​yndig​
heten.​se/​folkh​alsor​appor​tering-​stati​stik/​tolkad-​rappo​rteri​ng/​folkh​alsans-​
utvec​kling/​resul​tat/​levna​dsvan​or/​tobak​srokn​ing-​daglig/ Accessed 20 
Dec 2021. [Swedish]

	49.	 Backman H, Eriksson B, Rönmark E, Hedman L, Stridsman C, Jansson SA, 
et al. Decreased prevalence of moderate to severe COPD over 15 years in 
northern Sweden. Respir Med. 2016;114:103–10.

	50.	 Danielsson P, Ólafsdóttir IS, Benediktsdóttir B, Gíslason T, Janson C. 
The prevalence of chronic obstructive pulmonary disease in Uppsala, 
Sweden–the Burden of Obstructive Lung Disease (BOLD) study: cross-
sectional population-based study. Clin Respir J. 2012;6(2):120–7.

	51.	 Campbell BK, Le T, Gubner NR, Guydish J. Health risk perceptions and rea-
sons for use of tobacco products among clients in addictions treatment. 
Addict Behav. 2019;91:149–55.

	52.	 Apollonio D, Philipps R, Bero L. Interventions for tobacco use cessation 
in people in treatment for or recovery from substance use disorders. 
Cochrane Database Syst Rev. 2016;11:Cd010274.

	53.	 Haber PS, Elsayed M, Espinoza D, Lintzeris N, Veillard AS, Hallinan R. Con-
stipation and other common symptoms reported by women and men in 
methadone and buprenorphine maintenance treatment. Drug Alcohol 
Depend. 2017;181:132–9.

	54.	 Samet JH, Friedmann P, Saitz R. Benefits of linking primary medical care 
and substance abuse services: patient, provider, and societal perspective. 
Arch Intern Med. 2001;161:85–91.

	55.	 Cao D, Marsh JC, Shin HC, Andrews CM. Improving health and social 
outcomes with targeted services in comprehensive substance abuse 
treatment. Am J Drug Alcohol Abuse. 2011;37(4):250–8.

	56.	 Umbricht-Schneiter A, Ginn DH, Pabst KM, Bigelow GE. Providing medical 
care to methadone clinic patients: referral vs on-site care. Am J Public 
Health. 1994;84(2):207–10.

	57.	 Weisner C, Mertens J, Parthasarathy S, Moore C. Integrating primary medi-
cal care with addiction treatment: a randomized controlled trial. JAMA. 
2001;286(14):1715–23.

	58.	 Friedmann PD, Hendrickson JC, Gerstein DR, Zhang Z, Stein MD. Do 
mechanisms that link addiction treatment patients to primary care influ-
ence subsequent utilization of emergency and hospital care? Med Care. 
2006;44(1):8–15.

	59.	 Merrill JO, Rhodes LA, Deyo RA, Marlatt GA, Bradley KA. Mutual mistrust in 
the medical care of drug users: the keys to the “narc” cabinet. J Gen Intern 
Med. 2002;17(5):327–33.

	60.	 Rosenblum A, Joseph H, Fong C, Kipnis S, Cleland C, Portenoy RK. Preva-
lence and characteristics of chronic pain among chemically dependent 
patients in methadone maintenance and residential treatment facilities. 
JAMA. 2003;289(18):2370–8.

	61.	 Barry DT, Beitel M, Garnet B, Joshi D, Rosenblum A, Schottenfeld RS. 
Relations among psychopathology, substance use, and physical pain 
experiences in methadone-maintained patients. J Clin Psychiatry. 
2009;70(9):1213–8.

	62.	 Han BH. Aging, multimorbidity, and substance use disorders: The growing 
case for integrating the principles of geriatric care and harm reduction. 
Int J Drug Policy. 2018;58:135–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.folkhalsomyndigheten.se/folkhalsorapportering-statistik/tolkad-rapportering/folkhalsans-utveckling/resultat/levnadsvanor/tobaksrokning-daglig/
https://www.folkhalsomyndigheten.se/folkhalsorapportering-statistik/tolkad-rapportering/folkhalsans-utveckling/resultat/levnadsvanor/tobaksrokning-daglig/
https://www.folkhalsomyndigheten.se/folkhalsorapportering-statistik/tolkad-rapportering/folkhalsans-utveckling/resultat/levnadsvanor/tobaksrokning-daglig/

	Healthcare utilization for somatic conditions among Swedish patients in opioid substitution treatment, with and without on-site primary healthcare
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Setting
	Participants
	Procedures and data management
	Survey data
	Patient record data

	Analysis

	Results
	Sample characteristics
	Healthcare utilization for somatic conditions
	Sources of healthcare
	Somatic diagnoses noted in the patient records

	Healthcare utilization among patients with on-site primary care

	Discussion
	Conclusions
	Acknowledgements
	References


