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Abstract

Background: Chronic pain conditions and posttraumatic stress disorder (PTSD) are highly prevalent among patients with
substance use disorders (SUDs). Both can impact outcomes of SUD treatment and quality of life. Thereisaneed for alarge-scale
study on the overlap of and interactions between SUD, chronic pain, and PTSD.

Objective: The Norwegian Addiction, Pain and Trauma study (NOR-APT) is the first longitudinal study to describe how
substance use and outcomes of SUD treatment are impacted by (1) chronic pain and pain characteristics and (2) interactions
between comorbid chronic pain and PTSD.

Methods: Self-reported questionnaire data were collected from patientsin all types of SUD treatment at four hospital sitesin
Norway. The questionnaire data on substance use, pain, and posttraumatic stress symptoms will be combined with retrospective
and prospective longitudinal data from high-quality demographic and health registries. The registry data cover, for example,
treatment episodes, diagnoses, and prescribed medications and socioeconomic variables, with a follow-up period of atogether
20 years (approximately 2008-2029).

Results: Questionnaire datawere collected during March 2021-June 2024. Altogether 1890 patients were approached, and 1645
(87%) questionnaires were completed. The estimated final sample size pending data cleaning (eg, removal of duplicates and
validation of consent forms) is 1400-1500. Linkage of registry data for approximately 1000 with valid ID numbers and consent
is planned for 2026 (retrospective) and 2029/2030 (prospective). At least 10 publications are planned in the period 2025-2028,
based on funding received from the Foundation Dam, the Norwegian Research Council, Akershus University Hospital, and Oslo
University Hospital. We plan to apply for further funding related to the use of the prospective registry data.

Conclusions: Results from the NOR-APT study will contribute to a better understanding of SUD, chronic pain and PTSD
comorbidities, their interactions, trgjectories and impact on SUD treatment outcomes, and subjective quality of life. Results can
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also contribute knowledge toward the devel opment and assessment of treatment interventions that can improve SUD treatment

outcomes.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2025;14:€67663) doi: 10.2196/67663

Clinical Trials.gov NCT04908410; https://clinicaltrials.gov/study/NCT04908410
DERR1-10.2196/67663
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Introduction

Background

Substance dependence, chronic pain, and posttraumatic stress
disorder (PTSD) are global burdens, and all three have been
labeled asimportant public health concerns[1,2]. Recent reports
show that the level of substance use [2], the level of chronic
pain [1], and the level of trauma that can lead to PTSD [3-5]
are stable or on the rise, both in Norway and internationally.
Additionaly, substance use, chronic pain, and PTSD often
interact or overlap. Recent evidence pointstoward chronic pain,
also called persistent pain, asacentral comorbidity for patients
with substance use disorders (SUDs) [6-16]. Chronic painisa
condition with serious detrimental effects on function, quality
of life, family and social life, aswell as mental health [17-19].
Comorbid SUD and chronic pain complicate the patients
condition [20] and may contribute to both the development and
maintenance of a substance dependence [21-25].

There are few high-quality studies that describe chronic pain
among patients in SUD treatment, and none describe how
comorbid pain affects SUD treatment outcomes, function, and
quality of life. Previous studies have had limitations, such as
focus on a small subgroup of patients (eg, patients who have
developed a dependence on their pain medication or patients
receiving a specific medication), asmall samplesize, or limited
dataon pain characteristics. Although limited, existing literature
supports a high prevalence of chronic pain among populations
with opioid dependence (37%-57%) [6-8,11-15] and alcohol
dependence (54%) [9]. Studies of pain in cannabis- and
stimulant-dependent populations are almost nonexistent, despite
the documented pain-relieving effects of the two substances
[26,27] and evidence of a relationship between cannabis and
chronic pain in other populations [28,29]. Stimulant use has
been identified as a potential risk factor for chronic pain [30],
and alink between pain and benzodiazepine use has also been
demonstrated [31]. The conclusions of existing studies
demonstrate a need for longitudina studies with pain as a
primary focus, and with sufficient sample size to examine sex
differences [16,29,32].

https://www.researchprotocol s.org/2025/1/e67663

In general populations, there is evidence that chronic pain
co-occurs and interacts with PTSD [33-35]. Despite the high
rates of chronic pain, trauma, and PTSD among patients with
SUDs [36-40], the overlap and interactions between chronic
pain and PTSD have not been much investigated among patients
in SUD treatment, who are often excluded from studieson PTSD
[41]. There are only two small studies (=133 and n=170) on
the overlap between chronic pain and PTSD in popul ationswith
SUDs; only patients with opioid dependence were included,
and they could not draw firm conclusions dueto low statistical
power. The studies support more trauma and higher PTSD
symptom levels among patients with comorbid chronic pain
[42,43] and conclude that there is a need to better understand
the trgjectory of development of comorbid SUD, chronic pain,
and PTSD and better understand how comorbid chronic pain
and PTSD affect SUD treatment outcomes [42,44].

Increased knowledge of interactions between these three
conditions may be of great importance to improve and tailor
SUD treatment, as comorbid SUD, chronic pain, and PTSD can
hinder positive outcomes of SUD treatment [45,46].

TheNorwegian Addiction, Pain and Trauma (NOR-APT) study
isthefirst to fill the need for alarge, longitudinal study with a
primary focus on pain and PTSD among patients in SUD
treatment. By combining self-reported questionnaire data with
retrospective and prospective data from health registries, the
study has a follow-up period of patients of up to 15 years
retrospectively and 5 years prospectively. The study will provide
knowledge of how chronic pain and PTSD impact SUD
treatment outcomes and patients' quality of life. The planned
sample size allows perspectives on sex and different types of
substance use.

Primary Aims and Research Questions

The overarching aim of the NOR-APT study isto generate new
knowledge on the relationships between substance use and
SUDs, chronic pain, and mental health (with afocuson PTSD),
which in turn can contribute toward updated guidelines,
individualized treatment, and development and evaluation of
new treatments. Aimsand research questionsare further detailed
in Table 1.
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Table 1. Aims, research questions (RQs), and data sources.

Aimsand RQs Datasources

Chronic pain in patientswith different types of substance use

Aim 1: estimate and describe the need for pain treatment among peoplein SUD? treatment, and how comor bid pain impacts SUD
treatment outcomes

RQ1L: What isthe chronic pain prevalence, pain intensity, and interference for patients... Dataset 1°

a ... with opioid use?

b. ... with acohol use?

C. ... with stimulant-, cannabis-, and other substance use?
RQ2: What is the cause and location of the reported pain? Dataset 1
RQ3: Isthere arelationship between substance use or pain characteristics and chronic pain severity? Dataset 1

RQ4: Isthere arelationship between chronic pain characteristics and factors related to opioid agonist treatment (eg, medication Dataset 1
type, dose, and time in agonist treatment)?

RQ5: To what degree have patients with self-reported chronic pain been diagnosed and received treatment in the primary or  pgaget 2°
specidist health care services?

RQ6: Arethere differences between those who have received pain treatment and not when it comesto ... Dataset 2
a. ... substance use characteristics?

b. ... outcomes related to substance use, pain, or quality of life?

The overlap between chronic pain and pTSDY symptoms

Aim 2: explorethe overlap between chronic pain and PTSD and received treatment for PTSD

RQ7: What is the prevalence of overlapping chronic pain and PTSD? Dataset 1
RQ8: Does pain characteristics (pain intensity, cause, location, and interference from pain on functioning) differ for patients Dataset 1
with and without PTSD?

RQOQ: Are there differences in pain characteristics according to the type of traumatizing event and level of posttraumatic Dataset 1
symptoms?

RQ10: To what degree have patients with self-reported high levels of PTSD symptoms been diagnosed with and received Dataset 2
treatment for PTSD?

RQ11: Are there differences in substance use and pain outcomes for patients who have received PTSD treatment compared  Dataset 2
to those who have not?

Aim 3: explorethetrajectory for the development of comorbid SUD, chronic pain, and PTSD
RQ12: How is the onset of substance use related to the onset of chronic pain and PTSD? Dataset 1

RQ13: Can distinct trgjectories for the development of the three comorbidities be identified and described in relationto SUD  Dataset 1
treatment outcomes?

Theimpact of chronic pain on quality of life
Aim 4: exploretherelationship between chronic pain characteristics and quality of life
RQ14: Does quality of life differ between patients with and without chronic pain? Dataset 1
RQ15: Arethere any associations between quality of lifeand ... Dataset 1
a. ... pain characteristics, including pain intensity, duration, location, or cause?
b. ... substance use (type of substances, frequency of use, age first used, and intravenous use)?

c. ... type of medication received (methadone, buprenorphine, or buprenorphine-naloxone), dosage, and duration of opioid
agonist treatment? (Patients in opioid agonist treatment only)

Mental health comor bidities among patients with chronic pain
Aim 5: explorethe prevalence of mental health comor bidities and associations with chronic pain

RQ16: What isthe prevalence of psychiatric diagnoses other than PTSD (eg, depression, anxiety, personality disorders, attention-  Dataset 2
deficit/hyperactivity disorder) among patients with and without chronic pain?

RQ17: What was the trajectory for first experiencing chronic pain and being diagnosed with any psychiatric diagnosis? Dataset 2

Predictors of future outcomes
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Aims and RQs Datasources
Aim 6: explore whether self-reported factors at baselineimpact outcomesin the 5-year follow-up period
RQ18: Isself-reported chronic pain and pain characteristics associated with ... Dataset 3¢

a ... health-related outcomes in the 5-year follow-up period (eg, use of health services and prescribed medications, diag-
noses received, employment status and income, and mortality)?

b. ... inclusion and retention in opioid agonist treatment or choice of medication type in opioid agonist treatment?

RQ19: Isself-reported PTSD, type of traumatizing event, or level of PTSD symptoms associated with health-related outcomes Dataset 3
in the 5-year follow-up period (eg, use of health services and prescribed medications, diagnoses received, employment status

and income, and mortality)?
Sex differences across all RQs
Aim 7: explore sex differencesin characteristics and outcomes

RQ20: Arethere sex differencesin ...

a. ... pain characteristics and the impact of pain on function?

b. ... the proportion who have received pain treatment?

Dataset 1-3

... interactions between chronic pain and posttraumatic stress symptoms?

c
d. ... the proportion who has received a PTSD diagnosis and treatment?

e. ... the proportion who has received any psychiatric diagnosis?

f. ... impact of pain on qudlity of life?

33UD: substance use disorder.

PDataset 1: cross-sectiond questionnaire data.

CDataset 2: retrospective registry data linked with cross-sectional data.
dpTSD: posttraumatic stress disorder.

€Dataset 3: prospective 5-year follow-up registry data linked with cross-sectional and retrospective registry data.

Methods

Design

The NOR-APT study is a longitudina cohort study.
Cross-sectional questionnaire datawill be combined with both
retrospective and prospective health care and demographic
registry data. We will publish from three datasets: self-reported
baseline data (dataset 1: cross-sectional), retrospective registry
datalinked with the cross-sectional data (dataset 2: retrospective
cohort), and prospective registry data linked with the
cross-sectional and retrospective data (dataset 3: prospective
cohort).

https://www.researchprotocol s.org/2025/1/e67663
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The combination of self-reported questionnaire datawith health
and demographic registries is an underused study design [47],
which provides longitudina data with minimal strain on the
participating clinics and patients. The retrospective health and
treatment data will go back to the patient’s first registration in
each registry since the registrieswere established in 2008/2010,
giving retrospective data for at least a 14-year period. The
prospective data will have a follow-up period of 5 years from
the time of completing the questionnaire. Altogether, the data
will cover approximately a 20-year period from 2008 to 2029
(Figure 1).

JMIR Res Protoc 2025 | vol. 14 | 67663 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Figure 1. Visualization of study design, datasets, funding, and time frames. SSB: Statistisk Sentralbyra.
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Setting

In Norway, SUD treatment is available free of charge or with
a maximum deductible of up to about US $350 per year. This
means data on patients in treatment will be less prone to
selection bias related to the private economy compared to
countrieswith different health care systems. Datawere collected
from inpatient, outpatient, and detoxification clinics at four
participating hospitals covering catchment areas with urban,
suburban, and rural areas with a total population of over
1,500,000: Akershus University Hospital (AUH), Oslo
University Hospital (OUH), Vestfold Hospital Trust, and
Telemark Hospital Trust. These four hospital sites together
serve about one-fourth of patients receiving SUD treatment in
specialist health carein Norway [48].

Participants and Sample Size Calculations

Participation was open to all patients (age =18 years) receiving
any SUD treatment from detoxification, inpatient, and outpatient
units at the four participating hospitals. Exclusion criteriawere
alack of capacity to give informed consent or that physical or
mental health concerns made participation too strenuous. Staff
recruiting patients for the study were asked to take acute
withdrawal, acute intoxication, and serious mental or physical
health concerns into account when assessing capacity to give
informed consent and to participate.

Based on previous studies, the expected prevalence of chronic
pain was 30%-50% [8,9,18]. To achieve a sufficient sample
size for detecting a chronic pain prevalence of 30% (a=.05;
power=0.80), we needed 384 patients in each substance use
subgroup (primarily intreatment for opioids, alcohal, stimulants,
cannabis, or benzodiazepines). To detect a prevalence of 50%,
323 patients were necessary. We aimed to include a minimum
of 350 patients in each substance use subgroup to provide
sufficient power for comparisons between groups (eg,
independent samples 2-tailed t testsrequire n=105 in each group)
and adjusted regression analyses. Throughout data collection,

https://www.researchprotocol s.org/2025/1/e67663
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we adopted recruitment strategies to reach 350 participants
within each of the substance use subgroups, focusing recruitment
on specific subgroups when necessary. Reaching 350 patients
for the opioid and alcohol groups was feasible without targeted
measures. Reaching 350 patients who were primarily in
treatment for cannabis, stimulants, and benzodiazepines proved
challenging, even though we implemented targeted recruitment
for these groups to increase the number of patients. However,
many patients werein treatment for polysubstance use, and we
will be able to take this into account in analyses and can use
this to increase sample statistical power (eg, by comparing
patients with daily benzodiazepine use to those without while
controlling for other substance use, regardless of whether
benzodiazepine was named as the primary target in the
treatment).

Procedure and Data Security

Data collection was rolled out in a stepwise manner (AUH:
March 23, 2021, to June 27, 2024; OUH: March 14, 2022, to
May 21, 2024; Vestfold Hospital Trust: September 13, 2022,
to May 22, 2024; and Telemark Hospital Trust: June 2, 2023,
to May 2, 2024). The first start of data collection at AUH
coincided with societal lockdowns due to the COVID-19
pandemic, which resulted in a slow beginning and contributed
to the delayed start-up at the three other hospitals.

The clinics received close follow-up and training from the
project group in the start-up phases at each hospital and
throughout the data collection period. Thetraining consisted of
information on the background for and aims of the study, how
to present the study to patients, and how to guide patients in
filling out the consent form and questionnaire, with afocus on
avoiding recruiter selection bias and missing data. Clinicians
were specifically asked to recruit from all patients, not only
patients with known pain, or “easy” or better-functioning
patients who would not need help completing the questionnaire.
Training was provided through in-person or digital staff
meetings and discussions. In addition, clinics were provided
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with two short informational videos and a short manual with
tips for how to present the study, common pitfalls in data
collection, and additional information about the purpose of the
individual questionnaireitems. The videos and manual allowed
new hiresto receivetraining in recruiting patientsfor the study,
and those who had received training could revisit theinformation
in the available videos and guide.

Clinicians informed the patients about the study and asked if
they would participate. The patients completed the written
consent form and could chooseto provide their unique personal
identification number for linkage to health registry databases.
Patients who did not want to participate were asked to
anonymously provide age, sex, and which substance they
consider to be their main problem (these data will be used to
assess self-selection bias and generalizability of the findings).
Patients who declined providing thisinformation were counted
S0 we can calculate a participation rate.

Clinicians were instructed to help the patients with the
guestionnaire when needed and to do a quality control of
responses to clear up misunderstanding and reduce rates of
missing data. Consent forms and questionnaires were
prenumbered with matching ID numbers. After completion by
the patient, the consent form and questionnaire were kept
separately under lock at the participating sites until they were
sent securely to the study administration at AUH. Questionnaire
data were entered into a database using REDCap (Research
Electronic Data Capture) toolshosted at Yale University [49,50]
and stored on the AUH secure disc. Unique identifiers linking
the patient identities to their data are stored on a server for
sensitive research material a8 AUH. The retrospective and
prospective linkage of questionnaire data to registry data will
be done by Statistics Norway or Helsedataservice, according to
all relevant laws and regulations, and stored on secure servers.

M easures

Cross-Sectional Questionnaire Data

The questionnaire was developed based on literature and input
from clinicians in the Pain Resource Group at OUH and the
Research Committeeat AUH. Intotal, 10 AUH patients piloted
the questionnaire and gave feedback, after which the
guestionnaire was revised. We used validated questions when
availableand prioritized short and efficient questions and scales
to reduce patient strain.

We collected information on age; sex (male or female); whether
employed, a student, on sick leave, on benefits, or retired; and
whether they smoked tobacco or used snuff or chewing tobacco
(yes or no).

Substance use history and pattern were assessed using adapted
guestions from section E of the much-used and validated
European Addiction Severity Index (EuropASl) interview
[51,52]. Patients indicated which substances or medications
they have ever used in their lifetime (yes or no), age of first use,
and fregquency of use in the last 4 weeks (categories collapsed
to no use, sometimes, or daily or amost daily). The list of
substance categories was revised somewhat to reflect current
substance use in the population and the interests of this study.
The categories “inhalants’ and “more than one
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substance/medication per day” were removed. The category
“other designer drugs, steroids’ was removed and replaced with
separate categories for “anabolic steroids,” “GHB/GBL” (ie,
y-hydroxybutyrate or y-butyrolactone), and “khat.” “Alcohoal,
all use” was dropped, while“alcohoal to intoxication” was kept.
Asthe EuropASl istypically conducted as an interview, minor
alterations and specificationswere added to makeit suitablefor
self-report. The final substance use categories presented in the
guestionnaire were a cohol to intoxication, heroin, opioid agonist
medication (prescribed and illicit, eg, methadone, subutex [ie,
proprietary namefor buprenorphine], suboxone[ie, proprietary
name for buprenorphine-naloxone], and buvidal [ie, proprietary
name for long-acting buprenorphine, injected twice weekly]),
other opioid-based painkillers (eg, morphine, oxycodone, and
tramadol), cannabis or THC (ie, tetrahydrocannabinol, eg,
hashish and marijuana), amphetamine or methamphetamine,
cocaine, benzodiazepines (eg, valium [ie, proprietary name for
diazepam] and sobril [ie, proprietary name for oxazepam]),
GHB/GBL, hallucinogens (eg, LSD [ie, lysergic acid
diethylamide], mushrooms, mescaline, and MDMA Jie,
methylenedioxymethamphetamineg]), anabolic steroids, and
khat. Patients reported which substance they considered most
problematic for them (EuropA Sl) and also which substance use
they were currently receiving treatment for (question devised
for this study). Further, patients indicate intravenous substance
useintheir lifetime and in the last 4 weeks (yes or no). Opioid
agonist treatment (OAT) history and relation to pain were
assessed by asking whether the first opioid use was to relieve
pain (not used opioids, yes, no, or do not know), whether they
had ever been enrolled in OAT, the type of medication they
were prescribed (both current or previously), medication dose,
age when the prescription started, and whether pain had ever
influenced choice of medication type in OAT (no, yes, or do
not know). If they responded yes, they were asked to elaborate
which medication, report their age at the time, and provide a
comment to explain.

Pain and pain characteristics included pain in the last 4 weeks
(excluding pain from abstinence only; only patients who
responded yes were asked to complete the remaining questions
about pain), pain duration (<3 months, 3-12 months, 1-3 years,
4-6 years, 7-10years, and >10 years), and cause of pain (disease,
accident or injury, violence, surgery, other, and unknown). Pain
location was assessed with a body map from the Norwegian
Pain Association [53], where participants could mark up to 25
areas where they feel pain. Based on comments from patients
in a previous pain questionnaire [8], we added the option to
indicate any general paininthe skin, muscles, joints, or skeleton.
We asked whether they had seen a doctor for their pain and
what their agewas at the time. Further, they were asked whether
they received treatment for pain and the type of treatment (this
is self-reported data on received treatment available in dataset
1. Additional data on received treatment will be available from
the health registriesin datasets 2-3). Pain intensity was assessed
with four questions from the Brief Pain Inventory Short Form
(BPI-SF) [54], awidely used measure validated in Norwegian
[55], with responses on a numeric rating scale from 0=no pain
to 10=worst imaginable. Pain interference of physica and
emotional function was assessed through 7 questions from the
BPI-SF [54], asking to what degree pain had influenced daily
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activity, ability to walk, ability to work or do chores around the
house, mood, relationship to others, sleep, and joy of life.
Responses were given on a numeric rating scale from 0=not
affected to 10=completely interfered.

Exposure to potentially traumatizing events was assessed with
a short version of the Stressful Life Events Screening
Questionnaire (SLESQ), which lists 15 potentially traumatizing
events [56]. Patients indicated which of the 15 events they had
been exposed to; however, they were not asked the follow-up
guestions related to each item in the original questionnaire.
Instead, patients were asked what their age was when the first
event occurred and their age at the time of the event that caused
the most distress. To shorten the questionnaire further, the layout
was revised, and text that did not contain information necessary
for understanding the questions was removed. This revision
was shared with one of the devel opers of SLESQ to ensure that
important concepts were not omitted.

To cover the DSM-5 (Diagnostic and Satistical Manual of
Mental Disorders [Fifth Edition]) criteria for PTSD
(re-experiencing, avoidance, negative thoughts or emotions,
and overactivation), posttraumatic stress symptoms were
measured through a 4-item version of the PTSD Checklist for
DSM-5 (PCL-5) [57]. Only patients who had indicated at |east
one potentially traumatizing event were asked to complete the
guestions on posttraumatic stress symptoms.

Subjective quality of life, specificaly life satisfaction, was
measured by asking “All in al, how satisfied are you with your
life nowadays?’ with responses on a scale from O=not satisfied
at all to 10=very satisfied. This 1-item question was devel oped
for UK national questionnaires [58] and has also been used in
over 30 countriesin the Organisation for Economic Co-operation
and Development (OECD) Better Life Index and in Statistics
Norway questionnaires on quality of life in the genera
Norwegian population [59]. Using one general quality of life
guestion has the advantage of measuring subjective quality of
life without predefining what should affect an individual’s
quality of life. The question was placed at the beginning of the
guestionnaire to avoid other themes in the questionnaire
influencing patients' mood and response. We added a question
in the same format as the BPI-SF [54], asking to what degree
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pain had influenced how satisfied they were with their lives,
with a response scale from O=not affected to 10=completely
interfered.

Demographic and Health Registries

The Norwegian registries consist of high-quality data with a
complete history of treatment episodes, diagnoses, and
prescribed medications[47], aswell as socioeconomic variables.
Registry data will be linked to self-reported data through
personal identification numbers retained by all residents in
Norway.

Retrospective registry data (datasets 2-3) will cover information
from each patient’s first registration in each registry and will
be right-censored at the date on the consent form for completion
of the questionnaire. The start date for the existence of the
different registries varies from 1953 to 2016 (Table 2). Further,
the start dates of different variables within the registries may
also vary; for instance, aregistry may have been started in 1967,
but a specific data point or variable was not included until 2005.
Thus, the time periods and | eft censoring pointsfor analyseson
the retrospective data may vary with different research questions
and the use of variables. For instance, sociodemographic data
are typicaly available far enough back in time to provide
information on childhood conditions for most patients, while
the somatic and mental health registriesonly have dataavailable
from 20009.

Prospective registry data (dataset 3) will be available from the
date of the participant’s consent, until 5 yearsfollowing theend
of the data collection for the study. As data collection was
conducted over several years, some patients will have a
follow-up period of 5 years, while others may be closer to 8
years. Depending on the research question, all patients may
have prospective data censored at the 5-year point following
their completion of the questionnaire (or date of death, or date
of emigration from Norway), or al follow-up data will be
included in analyses adjusting for patient variation in
time-at-risk (with right censoring occurring 5 years after
inclusion of the last patient, or date of death, or date of
emigration from Norway, if no event of interest has occurred).
Registry names and variablesfor thisstudy are detailed in Table
2.
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Table 2. List of registries, types of data to be extracted from the registries, and the year each registry was established.

Registry name Variables or data Datafrom
Primary registry sources
Norwegian Patient «  Contacts with specialist health care services (somatic, mental health, and substance treatment 2009

Register services)
«  Time of treatments
*  ICD-10%codes for the treatments

Themunicipal userand «  Contacts with the primary health care services (primary physicians, dentists, municipal menta 2016

patient register (KPR?) health services, and emergency rooms)
«  Timeof services

. Reimbursement codes linked to ICD-10 codes

Prescription Database «  All prescriptions dispensed from pharmacies or institutions 2004

(NorPDO) + Dae
«  Medication type and dosage

«  Profession of the prescriber

Statistics Norway «  Sociodemographic variables at the individual and household level 1967

(ssBY +  Level of education
«  Living conditions

«  Family situation (household, spouse or partner, and children)

«  Birth country

«  Employment status
B Income

« Benefits

«  Sick leave

Causeof Deathregistry «  Date of death

5-year follow-

« ICD-10 codes related to the cause of death up data

Secondary registry sources®

National Quality Reg- «  Containsinformation on treatment, pain intensity, and function for those participants who have 2014

istry for Pain Manage- been referred to teams for acute pain treatment at Norwegian hospitals

ment (SmerteReg)

Cancer registry «  Typeof cancer 1953
«  Timeof diagnosis and treatment
o Typesof treatment

Nationa TraumaReg- «  Treatment for serious physical injuries by traumateams at hospitals 2014

istry o« Timeof injury
e Severity and type of injury

«  Typeof accident (eg, traffic, violence, work, and self-harm)

« Leve of treatment

alCD-10: International Statistical Classification of Diseases, Tenth Revision.

bK PD: Kommunalt Pasientregister.
®NorPD: Norwegian Prescription Database.
dSSB: Statistisk Sentralbyra.

®We have consent from participants to retrieve data from these registries; however, as entry into the registries is dependent on specific conditions or
events, we do not know whether there will be a sufficient number of participants present in these secondary registries to warrant analyses of data.

Datasets, Outcomes, and Analyses

Overview

Research questions and a preliminary analysis strategy are part
of the preregistration on Clinical Trials.gov (NCT04908410).
This is an exploratory study; thus, there are no preregistered
hypotheses.

https://www.researchprotocol s.org/2025/1/e67663

RenderX

The study involves two types of data (self-reported baseline
cross-sectional data and longitudinal registry data), which will
be combined into three different datasets with three different
research designs (datasets 1-3).

Dataset 1: Cross-Sectional (Self-Reported Basdline Data)

The primary outcomeswill be (1) self-reported mild, moderate,
or severe chronic pain (duration of at least 3 months; ICD-10
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[International Satistical Classification of Diseases, Tenth
Revision]) and (2) self-reported PTSD symptoms. Additionally,
secondary outcomes will be related to pain (pain etiology and
characteristics; pain treatment; impact of pain on substance use,
opioid use, and choice of type of opioid agonist in OAT; and
substances or medicationsthat improve or worsen pain), trauma
(types of potentially traumatizing events and age of the first
event and the event that causes the most distress), and quality
of life (current life satisfaction and impact of pain on life
satisfaction).

The primary statistical modelswill be regression analyseswith
chronic pain and PTSD symptoms as outcomes, adjusting for
relevant background, substance use, and pain characteristics.
Secondary or explorative analyses include regression models
with quality of life as outcome and chronic pain or PTSD
comorbidity as primary predictors. Further, we will explore
these model s and the primary modelswithin different subgroups
of substance use (eg, acohol only, alcohol combined with
opiates, and stimulant use). We will use appropriate comparison
tests (eg, 2-tailed t testsand chi-square tests) to compare patients
with and without chronic pain, both in the total sample and
substance use subgroups separately, and to compare patients
with chronic pain and PTSD overlap to those who have neither
or only one of the conditions.

Dataset 2: Retrospective Cohort (Retrospective Registry
Data Linked With Cross-Sectional Data)

The primary outcomes will be (1) the proportion of patients
who have received pain treatment (treatment for a pain-related
ICD-10 diagnosis) and (2) self-reported substance use at
baseline.

Secondary outcomes include outcomes related to pain (pain
intensity, pain interference, and impact of pain on substance
use), the proportion of patients who are registered with a
diagnosis or treatment for PTSD or other psychiatric disorders,
as well as self-reported PTSD symptoms, quality of life, and
dosage of OAT medication (when relevant).

The primary model will be aregression analysiswith substance
use asthe outcome, with received pain treatment asthe primary
predictor  (exposure), adjusting for other relevant
sociodemographic and pain variables. Further, secondary or
explorative analysis will include regression models with pain
intensity and pain interference as outcomes, with received pain
treatment as the primary predictor (exposure), and regression
models with received PTSD treatment as the primary predictor
(exposure), and PTSD symptoms, substance use, and pain
intensity as outcomes. We will also use appropriate comparison
tests (eg, 2-tailed t tests and ANOVA) between patients who
have received pain treatment and PTSD treatment and those
who have not.

Dataset 3: Prospective Cohort (Prospective Registry Data
Linked With Cross-Sectional and Retrospective Data)

The primary outcomes will be time to first treatment for
substance use and the number of treatment episodes following
the index treatment (during which the questionnaire was
completed). Secondary outcomeswill be general health service
use, prescribed medications, diagnoses and treatment related to

https://www.researchprotocol s.org/2025/1/e67663
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pain and mental health, employment and income, housing,
retention in OAT (when relevant), and mortality.

The primary model will be time-to-event analyses that take
differing time-at-risk into consideration (eg, Cox proportional
hazards model) to assess associations between chronic pain as
an exposure and risk of new treatment episodes for substance
use, controlling for other baseline variables. Secondary or
explorative analyses will include regression analyses (such as
logistic or linear regression) to investigate associ ations between
chronic pain or PTSD and secondary outcomes, adjusting for
relevant sociodemographic variables.

All Datasets

We will use network analyses (mixed graphical models) to
explore which variables (demographics, substance use, pain,
and mental health) are most strongly related to positive SUD
treatment outcomes [60] and how the variables relate to each
other, as well as explore the centrality and bridge centrality of
different variables [61,62].

When sample size allows, comparisons between maeand femae
populationswill be made using appropriate statistical tests, and
sex will at the very least be adjusted for in statistical models.

Ethical Considerations

The study was approved by the regiona ethics committee
south-east (REK/173249) and by the privacy office of the
hospital sites. The study is registered on ClinicalTrials.gov
(NCT04908410). Several measures were taken to ensure that
participation was not aburden for the patients: (1) participation
was voluntary, and provision of treatment was not contingent
upon it. Written and informed consent was obtained. Patients
could chooseto only fill out the questionnaire or to aso provide
their personal identification number for linkage to health
registries. (2) Ability to give informed consent was assessed,
and patientswere ableto withdraw at alater stage by contacting
thelocal or national principal investigator. (3) If the content of
the questionnaire were to trigger negative feelings, clinicians
were availableto support the patients. (4) We focused on making
the questionnaire short and simple to reduce the burden and
time spent by the patients. (5) If the patient wanted to, they
could discuss their responses to the questions in the
guestionnaire with their treatment provider, and potentially,
new information disclosed in the questionnaire could directly
benefit the patient. Patients were not compensated for their
participation.

Training of Clinicians Who Recr uited Patients

Clinicians were informed about the purpose of the study and
trained in how to present participation and how to help patients
compl ete the questionnaire to ensure high-quality data. Potential
negative reactions patients might have to the themes in the
guestionnaire were also discussed with the clinicians, as well
as the potential benefits for the patients if they wished
information from the questionnaire to be used in their treatment.

Risk for the Patients and the Project

We considered that there was a very limited risk or strain for
patients asaresult of participating in the research project. There
were no disadvantages for patients if they chose not to
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participate. Events that could have serious consequences but
were considered unlikely to occur given our study procedures
(Figure 2) include identifiable sensitive patient data coming
into the hands of someone outside the research group or
clinicians prioritizing study participation over treatment.
Moderately serious events that we assumed could happenin a
few cases were patients having emotional reactions to some of

Figure 2. Risk analysis of adverse events in the project.

Skjeavg et al

the questionsin the questionnaire or becoming fatigued. In these
cases, the clinicians were instructed to follow the procedures
of the clinics and take care of the patients. The project group
has received reports of afew instances where patients reacted
with great emotional upset to questions related to traumatic
experiences; the clinics followed up with the patients and
ensured their safety.

Likelihood

Consequence | Event

Rare

Almost

Possible =
certain

Unlikely Likely

Unauthorized access to or
disclosure of sensitive
patient information

5=Catastrophic

Clinicians prioritize

4=Major research over patient care.

Patients have emotional
reactions to sensitive
topics in the
questionnaire.

3=Moderate

Employees at the clinic
experience an increased
workload which affects
their health.

Palients experience
fatigue from completing
the questionnaire.

2=Minor
Delays in data collection
leads to increased
workload and time spent
on the project.

None identified.
1=Negligible

Results

Data Callection and Funding

The questionnaire datawere collected between March 23, 2021,
and June 27, 2024. Altogether 1890 patients were asked to
participate, of which, 1645 (87%) completed the questionnaire.
As of June 2025, responses have been entered into a database
and are undergoing data cleaning (eg, removal of duplicates
and validation of consent forms). Final sample sizewith unique
participations and valid consent has not been determined, but
it is estimated to be between 1400 and 1500.

Of the 1648 patients who completed the questionnaire, 1382
were also asked if they would provide their personal 1D for
linkage with registry data. The number of unique participants
with valid consent and ID numbers for linkage to the registries
is estimated to be approximately 1000-1100, which is about
76% of the 1382 who were asked for their personal D, withthe
exact number pending validation of consent forms. Linkage
with retrospective and prospective registry data is planned for
2025/2026 and 2029/2030, respectively.

The NOR-APT study is funded by the Foundation Dam
(2024-2026), the Norwegian Research Council (2024-2027),
AUH (2025), and OUH (2023). We plan to apply for further
funding of the prospective registry data (dataset 3). The current
funding covers the principal investigator, a 3-year postdoctoral

https://www.researchprotocol s.org/2025/1/e67663

position, a 3-year PhD position, and project costs. In total, 10
publications are planned in the period 2025-2028, based on the
existing funding.

Study Progress

Data collection was completed in June 2024. We have entered
all datainto a database using REDCap [49,50]. Per June 2025
(the time of submitting this protocol), we are working on
cleaning and finalizing the dataset, including removing duplicate
participations and parti cipations with unclear or nonvalid written
consent.

Discussion

Expected I mpact

Findings from the NOR-APT study will challenge current
practice and knowledgein several ways. NOR-APT resultswill
contribute to afoundation for the devel opment and assessment
of treatment interventions that can improve SUD treatment
outcomes. Further, increased knowledge of the trajectories of
developing comorbid substance use, chronic pain, and PTSD
can also contribute to the development of early or preventive
interventions to reduce the likelihood of developing
comorbidities when one of the conditionsis present. The study
results can improve current knowledge and practice, both in the
short term, through implementation of standardized screening
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to uncover treatment needs related to pain and trauma or
recruitment of staff with pain and trauma competence, and in
the long term, by stimulating interest in and studies on
interventions for comorbid SUD, chronic pain, and PTSD.

Results are generalizable to SUD treatment in international
contexts and may also be relevant for some related fields; for
instance, findings among patients who are opioid-dependent
can contribute to the ongoing discussion of opioid treatment of
painin pain clinics.

Asaclinic-driveninitiative, with apublic hospital asthe project
owner, we are close to patients, clinicians, and clinic leaders.
The NOR-APT study addresses major knowledge gaps related
to comorbid chronic pain and PTSD among patients in SUD
treatment. Currently, chronic pain and PTSD are typically not
routinely screened for during SUD treatment; we assume the
results from the study will show the importance of identifying
these comorbidities and the importance of having guidelines
for how these comorbidities can be included as targetsin SUD
treatment.

Further, awareness of the high prevalence and impact of
comorbid chronic pain and PTSD can cause treatment clinics
to recruit employees with expertise within chronic pain and
traumaor provide broader training to cliniciansto increase their
confidence and skills in treating patients with these
comorbidities. This can improve outcomes for patients and
reduce costs for the clinics in the long-term, through more
efficient treatment. Clinicians report that the assessments
included in the study have already uncovered pain conditions
and posttraumatic stress symptoms in patients that were
previously not known to the clinics, and this is shedding new
light on their substance use and treatment needs.

Finally, we are convinced that the results will contribute to the
willingness to continue work toward evidence-based practices,
through intervention studies for chronic pain management and
PTSD among patientsin SUD treatment.

Strengths

The NOR-APT study is to our knowledge the largest
longitudinal study to investigate comorbid chronic pain and
PTSD among patients in SUD treatment. Participation being
open to patients with al types of substance use alows
comparisons between patients with different substance use
patterns, in the same catchment areas, using the same measures.
The primary goal was to assess pain and PTSD; thus, the
guestionnaire includes a broad assessment of pain and
traumarrelated factors. The linkage of complete records from
demographic and hedth registrieswith questionnaire dataallows
demographics and treatment history from registries to be seen
in relation to the patients’ self-reported pain characteristics,
substance use patterns, and quality of life. It further allows the
guestionnaire data to be used in relation to other mental health
disorders than PTSD, as information on al diagnoses the
patients have received will be available.

Limitations

The questionnaire provides self-reported data, where thereisa
risk of self-report bias (such as memory bias and social
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desirability bias). It is aso possible that there could be some
self-selection bias where patients who found the themes most
relevant (eg, patients with pain) may have agreed to participate,
while patients who did not have pain saw participation as less
relevant and declined. This could inflate pain prevalence
estimates.

Although clinicians were asked to inform all patients about the
study, regardless of any known pain or trauma, it is possible
that clinicians may have had a bias toward presenting study
participation to patients they believed would be more likely to
say yes (eg, better functioning patients). Clinicians who had
missed trainings and not seen the training materials could have
believed the study was only relevant for patients with pain and
thus selectively recruited patients with known pain. We
explained and reminded clinicians of these potential biases
throughout data collection and repeated that al patients,
regardless of functioning and pain, should be included.
Therefore, we assume that most cases of patients not being
asked to participate would be related to the clinic’s capacity
and not factors related to the patient. At the sametime, we are
not naive to the likely presence of some biasin our sample, for
example, related to apreference for recruiting “ easier patients’
(which could reduce representativity for al patientsin treatment
or reduce pain estimates if these patients have more pain) or
where some clinicians through misunderstanding recruited only
patients with known pain (which would inflate our estimates of
pain). We will compare our resultsto other studies and discuss
these potential biasesin our publications.

Asthe questionnaire was only available in Norwegian, patients
who did not speak Norwegian could participate if clinicians
helped them by trandlating the questions for them; thus, there
is likely a selection bias where patients who did not speak
Norwegian participated to alesser degree. However, though no
official statistics have been published, the proportion of patients
in substance use treatment in Norway who do not speak
Norwegianisfairly low, and language barrierswere not reported
as a challenge by the recruiting clinics. To assess the
representability of our sample compared to the entire popul ation
of patients in treatment for substance use at the participating
hospitals, and Norway overall, we will attempt to get the whole
population data on immigration status from Statistics Norway.
If the participation of patientswith an immigration background
is skewed, we will conduct weighted analyses.

Further, we can explore potential biasesin participation related
to age, sex, and which substance patients considered the most
problematic for them, as we collected information on thisfrom
patients who declined participation. With self-reported data,
missing or unclear responses can also be an issue, athough
clinicians were instructed to check the questionnaires and ask
patients about any unclear responses.

All patients were receiving assessment or treatment from clinics
for substance use and dependence treatment in the specialist
health services. However, in the cross-sectional questionnaire,
we did not ask patientsto specify their SUD-related diagnoses,
and we asked only about the use of substances, including
medications, which substance they were receiving treatment
related to, and which substance they perceived as most
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problematic. Thus, the questionnaire data only contain proxies
for SUD. In the registry data, however, all 1CD-10 codes for
SUD, mental health disorders, and somatic diseases will be
available.

Concerning registry data, thereislittlerisk of bias, asthese data
are not self-reported, and records for all patients will be
complete or nearly complete, with little missing data. The
limitation of registry datais that it only has information from

Skjeavg et al

events that are not part of the registers will not be available.
Although the patientsincluded in this study are in contact with
service providers, it is possible that patients in SUD treatment
arelesslikely to seek, be assessed for, and receive health care
services related to other conditions, leading to underreporting
of health problems from registries. The likely prevalence of
PTSD and chronic pain can be estimated from the self-reported
guestionnaire data; however, thiswill not be possible for other
mental health disorders or somatic conditions.

official records; thus, undiagnosed conditions or other relevant
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