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Abstract

Introduction: Chronic pain patients may be at an increased risk for drug overdoses as a result of comorbid psychiatric

disorders and treatment with risk-increasing prescription medications, such as opioids. We aimed to characterise fatal

drug overdoses and investigate factors associated with the deaths among individuals who had been treated pharma-

cologically for chronic pain.

Methods: We included all individuals who received analgesics reimbursed for chronic pain in Norway during 2010e9

(n¼569 047). Among this population, we identified all individuals with drug overdoses as cause of death (cases). Extracting

data from national registries on diagnoses, filled prescriptions, and socioeconomic variables, we used a nested case-

control design to compare the cases with age- and sex-matched controls from the study population.

Results: Overall, 623 (0.11%) individuals in the study population died of an overdose. Most, 66.8%, had overdosed acci-

dentally, and 61.9% as a result of pharmaceutically available opioids. Compared with the controls (n¼62 245), overdoses

overall were associated strongly with substance use disorders (adjusted odds ratio 7.78 [95% confidence interval

6.20e9.77]), use of combinations of opioids, benzodiazepines and related drugs and gabapentinoids (4.60 [3.62e5.85]),

previous poisoning with pharmaceuticals (2.78 [2.20e3.51]), and with living alone the last year of life (2.11 [1.75e2.54]).

Intentional overdoses had a stronger association with previous poisonings with pharmaceuticals whereas accidental

overdoses were strongly associated with substance use disorders.

Conclusions: This study shows the need for better identification of overdose and suicide risk in individuals treated for

chronic pain. Extra caution is needed when treating complex comorbid disorders, especially with overdose risk-

increasing medications.
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induced deaths among 569 047 individuals treated

pharmacologically for chronic pain in Norway.

� The age-standardisedmortality rate due to overdoses

was 20.8 per 100 000 persons per year, four times that

of the general population.
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� Fatal overdoses were associated with filled pre-

scriptions of central nervous system-depressing

medication in a dose-dependent manner. For inten-

tional overdoses, there was a stronger association

with previous poisoning with pharmaceuticals,

whereas for accidental overdoses the strongest as-

sociation was with substance use disorders.

� These results display a need for overdose and suicide

risk evaluation among chronic pain patients and calls

for caution with central nervous system-depressing

medication, especially when treating patients with

comorbid substance use disorders.
Pain persisting longer than 3 months, or chronic pain, is a

highly prevalent problem worldwide, currently affecting an

estimated 30% of the global population.1 It is frequently co-

morbid with psychiatric disorders, such as depression and

anxiety, with a likely bi-directional relationship.2 The same is

true of alcohol and other substance use disorders, which are

far more prevalent among individuals with chronic pain

compared with the general population.3 These comorbidities,

in addition to more frequent access to prescription medica-

tion, may place individuals with chronic pain at an increased

risk of drug overdoses.4

Previous research has indicated that individuals with

chronic pain may have several risk factors for opioid over-

doses, but many are unaware of their increased risk.5,6 People

with chronic pain are more likely to experience an overdose

requiring hospitalisation compared with people without

chronic pain, especially if they use prescription opioids.7 In

one small USA-based study it was estimated that one in five

opioid-using chronic pain patients experiences a nonfatal

overdose in their lifetime.6 Moreover, chronic pain may be

an additional risk factor for overdoses among people with

opioid use disorder.8

Limited research exists on fatal overdoses among people

with chronic pain. In addition to an unknown mortality rate,

not much is known about the risk factors for overdoses and

how prescriptionmedication use affects the risk in this patient

group. A previous study on patients treated with analgesic

opioids found higher doses to be associated with fatal and

nonfatal opioid overdoses.9 It is also likely that other psycho-

tropic drugs increase overdose risk,10,11 but this has not been

studied on individuals with chronic pain. Additionally, chronic

pain may increase suicidal ideation and could thus hypo-

thetically increase the risk for intentional overdoses.12e14

Therefore, we aimed to identify and characterise fatal drug

overdoses in a nationwide study population of individuals

receiving reimbursement for analgesics for chronic pain in

Norway any time during 2010e9. Secondly, we aimed to

investigate factors associated with fatal drug overdoses

compared with age- and sex-matched controls in this study

population, with emphasis on treatment with recent prescrip-

tion medication. Thirdly, we examined the factors associated

with intentional and accidental fatal overdoses separately.
Methods

This study was part of the Preventing an Opioid Epidemic In

Norway - Focusing on Treatment of Chronic pain (POINT)

project. The project and the study population of individuals

treated for chronic pain in this study have been described in
detail previously.15 The present study utilised data from

several nationwide healthcare and population registries in

Norway, which were linked with a unique personal identifi-

cation number. The study was approved by the Regional

Committee for Medical and Health Research (registration

number 2019/656/REC South-East C).

Study population and data sources

The data sources for this study include the Norwegian Pre-

scription Database (NorPD), which is an electronic registry

including all medication dispensing records from all commu-

nity pharmacies in Norway.16 Each filled prescription is regis-

tered with patient identifiers and drug information, such as the

date of dispensing, Anatomical Therapeutic Chemical (ATC)

codes, and dispensed amounts as defined daily doses (DDDs).17

Treatment indication is recorded for reimbursed prescriptions.

To identify a study population of individuals with chronic

pain in this study, we included all individuals registered in the

NorPDwhowere aged 15 yr or older and had been dispensed at

least one analgesic reimbursed for chronic pain during

2010e9.10 Under this reimbursement scheme, a patient can be

prescribed pain-relieving medication (i.e. opioids, non-opioids

[paracetamol, nonsteroidal antiinflammatory drugs (NSAIDs)],

and adjuvant analgesics [e.g. gabapentinoids, amitriptyline,

carbamazepine]) for the treatment of moderate to severe

chronic pain, regardless of the underlying diagnosis

(Supplementary Table S1). When prescribing opioids or pre-

gabalin, the treating physician must document the diagnosis

of chronic pain, pain duration and severity in an application to

the health authorities.

We identified the fatal overdoses in the study population

from the Causes of Death Registry. The registry contains in-

formation on all underlying causes of death among Norwegian

inhabitants, recorded with International Classification of

Diseases 10th revision (ICD-10) codes. We extracted all deaths

in the study population that corresponded to the European

Monitoring Centre for Drugs and Drug Addiction (EMCCDA)

selection Bþ definition of fatal overdoses.18 In this definition,

the underlying cause of death has to be either (1) mental and

behavioural disorders caused by illicit drug use (diagnoses

F11eF12, F14eF16, F19), or (2) accidental poisoning (X41, X42,

X44), intentional poisoning (X61, X62, X64) or poisoning of

undetermined intent (Y11, Y12, Y14) by narcotics or psycho-

dysleptics (T40.X) or psychostimulants (T43.6).

In addition, we utilised two patient registries in this study:

the Norwegian Patient Registry (NPR), which includes data on

specialist healthcare services, and the Norwegian Registry for

Primary Care (NRPC), which includes data on primary care

services.19 Both include data on diagnoses made by treating

physicians, dates of diagnosis, and patient identifiers. Di-

agnoses made in the secondary healthcare are recorded ac-

cording to ICD-10, and in primary healthcare according to the

International Classification of Primary Care, 2nd edition (ICPC-

2). Moreover, we extracted data on history of cancer from the

Cancer Registry of Norway, which contains information on all

incident malignancies and certain benign tumours. Socioeco-

nomic data were received from Statistic Norway. All variable

definitions and data sources for each variable are presented in

Supplementary Table S2.

Study design and analysis strategy

The first dispensed medication reimbursed for chronic pain

was considered study entry. First, we identified all fatal
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overdoses in our study population. Thereafter, we calculated

the age-standardised mortality rate of overdoses in the

study population of individuals receiving analgesics reim-

bursed for chronic pain, calculating person-time from study

entry to outcome, death attributable to other causes or end

of study follow-up (December 31, 2019), whichever came

first. Then we characterised the overdoses according to age,

sex, and type of overdose (intentional, accidental or

undetermined).

In order to study several factors that could be related to

overdoses, with a focus on factors close to the time of the

overdose, we utilised a nested case-control design. Each

fatal overdose was matched with 100 controls within the

study population of individuals who had received at least

one reimbursed dispensing for chronic pain. The matching

was conducted according to sex, age at study entry, and time

since study entry to remove confounding by these known

risk factors.20 The date of the overdose was considered the

index date for the cases and a correspondingly distant date

from the study entry for the matched controls, meaning the

cases and their corresponding controls had the same follow-

up time. We excluded individuals who emigrated from

Norway at least once or died between the study entry and

the index date, to obtain unskewed follow-up time. This

included one fatal overdose excluded because of emigration.

The study design and assessment periods for the different

factors are visually represented in Supplementary Figure S1.
Statistical analyses

Descriptive statistics are presented as proportions with 95%

confidence intervals (CIs), means with standard deviations

(SDs), and medians with inter-quartile ranges. We calculated

the age-standardised mortality rate of overdoses in the full

study population for each year adjusting for the age structure

with direct standardisation utilising Eurostat’s European

Standard Population 2013.21

To investigate factors related to fatal overdose, we con-

ducted a conditional logistic regression analysis, comparing

the cases with the controls, presenting the results as odds

ratios (ORs) with 95% CIs. Variables utilised in the analyses

were selected according to previous literature on factors

related to overdoses,11,22,23 including medication with ef-

fects depressing the central nervous system (CNS). We had

access to NRPC and NPR data starting from January 1, 2008,

from which we started extracting diagnoses in primary and

secondary healthcare until the index date, excluding the

index date itself (Supplementary Fig. S1). Data on history of

cancer from the Cancer Registry of Norway was extracted

from January 1, 1990 until 1 day before the index date. Fac-

tors included in the adjusted model were education, gross

income below study population median, living alone, being

born outside Norway, history of cancer, kidney disease,

depression, anxiety disorders, previous suicide attempt,

previous poisonings with pharmaceuticals, alcohol use dis-

order, substance use disorders, and the following medica-

tion dispensed in the past 90 days: opioids, benzodiazepines

and related drugs (BZDRs), gabapentinoids, and muscle re-

laxants (Supplementary Table S2). In this analysis, the

dispensed medication was considered regardless of reim-

bursement status. Moreover, we conducted analyses to

investigate factors related to accidental poisoning (X41, X42,
X44) and intentional poisoning (X61, X62, X64) separately.

Additional analyses investigated factors related to fatal

opioid overdoses (T40.0eT40.4) and to the main outcome of

all fatal overdoses stratified by sex.

Additionally, we conducted a conditional logistic regres-

sion analysis of the average medication dose as a continuous

variable in the past 90 days before the index date among the

users of the medication in question. Opioid, BZDR, gaba-

pentinoid, and muscle relaxant average doses were measured

in DDDs per day, and opioid doses were also measured in oral

morphine milligram equivalents (MMEs). We calculated MMEs

from the dispensed DDD amounts, taking into account the

opioid agent and the route of administration.24 The factors

included in the adjusted model were the same as in the main

analysis (see above).

In a post hoc analysis, we included pain-related diagnoses

measured in the past year before index date as variables into

a conditional logistic regression model, considering all fatal

overdoses as the outcome. These diagnoses were previously

identified as common in this population: arthrosis, back

pain, and fractures.15 To evaluate the mediating role of

medications for these variables, we utilised two adjusted

models in this analysis. The first model adjusted for the

factors included in the main analysis with other pain-

related diagnoses, excluding medication dispensing (model

1) and the second model included medication dispensing

(model 2).

All analyses were conducted using R (R Foundation for Sta-

tistical Computing, Vienna, Austria, https://www.R-project.org/
Results

The study population included 569 047 patients with at least

one dispensed medication reimbursed for chronic pain.

Sixty-three percent were women, and the mean age at study

entry was 57.1 (SD 18.2) yr (see Hamina and colleagues15 for

more details). We identified 623 individuals (cases) who died

of an overdose during 2010e9 (0.11% of the study popula-

tion). The age-standardised mortality rate of overdoses

during the study period was 20.8 per 100 000 persons per

year.

Those who died of an overdose were on average 48.5 yr old

at death (SD¼13.0), and the majority, 57.3%, were men (95% CI

53.7e61.2%, n¼357). Most overdoses, 66.8% (62.9e70.4%,

n¼416), were reported as accidental, 24.4% as intentional

(21.1e28.0%, n¼152), and 8.8% were reported having undeter-

mined intent (6.8e11.4%, n¼55). Opioids (illegal or pharma-

ceutical) were themost common underlying cause of overdose

death (n¼538, 86.4% [83.4e88.9%]). The ICD-10 codes T40.2 and

T40.4, which include pharmaceutically available opioids

(excluding methadone), were registered as the underlying

cause in 61.9% of the cases (57.8e65.6%, n¼385).

The 623 cases were matched with a total of 62 245 controls

from the study population. The cases had, compared with the

controls, a lower education level (tertiary education attain-

ment 11.7% vs 20.7%, respectively) and a lower median gross

annual income (270 000 Norwegian kroner [NOK] vs 370 000

NOK) (Table 1). They were also more likely to have lived alone

(58.9% vs 22.7%) and were less likely to have been born outside

Norway than the controls (5.9% vs 18.8%). Aside from a history

of cancer, all measured diagnoses were significantly more

https://www.R-project.org/


Table 2 Logistic regression of fatal overdose in relation to average prescription medication doses. Adjusted for education, income
below median, living alone, being born outside Norway, history of cancer, kidney disease, depression, anxiety disorders, previous
suicide attempt, previous poisonings with pharmaceuticals, alcohol use disorder, substance use disorder, and other medications
dispensed in the past 90 days. CI, confidence interval; DDD, defined daily dose; MME, morphine milligram equivalents; OR, odds ratio.

Dispensed dose in the past 90 days Unadjusted OR (95% CI) Adjusted OR (95% CI)

Opioids (log MME per day) 1.29 (1.25e1.32) 1.17 (1.13e1.21)
Opioids (log DDD per day) 3.65 (3.16e4.22) 1.72 (1.43e2.06)
Benzodiazepines and related drugs (log DDD per day) 2.92 (2.66e3.21) 1.53 (1.36e1.73)
Gabapentinoids (log DDD per day) 2.53 (2.23e2.86) 1.61 (1.38e1.87)
Muscle relaxants (log DDD per day) 1.24 (0.41e3.69) 1.10 (0.37e3.26)

Table 1 Characteristics of the study population. IQR, inter-quartile range; NOK, Norwegian kroner; SD, standard deviation.

Variable Individuals with
overdose
N¼623

95% confidence
interval

Controls
N¼62 245

95% confidence
interval

Sex (men), n (%) 357 (57.3) 53.7e61.2 35,645 (57.3) 56.9e57.7
Mean age at index date (yr) 48.5 SD: 13.0 48.5 SD: 12.9
Socioeconomic variables
Median gross annual income
(NOK)

270,000 IQR 230,000e340 000 370,000 IQR 270,000e500 000

No data, n (%) 0 226 (0.4) 0.3e0.4
Highest attained education
before index date, n (%)
Lower secondary school or less 332 (53.3) 49.3e57.3 21,137 (34.0) 33.6e34.3
Upper secondary school 214 (34.3) 30.6e38.2 27,309 (43.9) 43.5e44.3
Tertiary education 73 (11.7) 9.4e14.6 12,881 (20.7) 20.4e21.0
No data on education 4 (0.6) 0.2e1.8 918 (1.5) 1.4e1.6

Lived alone, n (%) 367 (58.9) 54.9e62.8 14,112 (22.7) 22.3e23.0
No data, n (%) 1 (0.2) 0.0e1.0 298 (0.5) 0.4e0.5

Born outside Norway, n (%) 37 (5.9) 4.3e8.2 11,715 (18.8) 18.5e19.1
No data, n (%) 0 89 (0.1) 0.1e0.2

Diagnoses before the
index date, n (%)

History of cancer 58 (9.3) 7.2e11.9 4478 (7.2) 7.0e7.4
Kidney disease 35 (5.6) 4.0e7.8 1076 (1.7) 1.6e1.8
Depression 424 (68.1) 64.2e71.7 20,606 (33.1) 32.7e33.5
Anxiety disorders 75 (60.2) 56.2e64.0 14,046 (22.6) 22.2e22.9
Alcohol use disorder 218 (35.0) 31.3e38.9 3500 (5.6) 5.4e5.8
Substance use disorders 423 (67.9) 64.0e71.5 4290 (6.9) 6.7e7.1
Previous suicide attempt 132 (21.2) 18.1e24.7 1524 (2.4) 2.3e2.6
Previous poisoning with
pharmaceuticals

221 (35.5) 31.7e39.4 1706 (2.7) 2.6e2.9

Chronic pain reimbursement the
prior year

428 (68.7) 65.0e72.2 36,153 (58.1) 57.7e58.5

Pain-related diagnoses in the
prior year, n (%)

Arthrosis 60 (9.6) 7.5e12.3 6867 (11.0) 10.8e11.3
Back pain 206 (33.1) 29.4e36.9 16,080 (25.8) 25.5e26.2
Fractures 99 (15.9) 13.2e19.1 2919 (4.7) 4.5e4.9
Prescription medications
dispensed 3 months before
index date, n (%)

Opioids 409 (65.7) 61.8e69.4 15,447 (24.8) 24.5e25.2
Benzodiazepines and related drugs 440 (70.6) 66.8e74.1 11,181 (18.0) 17.7e18.3
Gabapentinoids 228 (36.6) 32.8e40.5 5983 (9.6) 9.4e9.8
Muscle relaxants 11 (1.8) 0.9e3.2 533 (0.9) 0.8e0.9
Opioid maintenance therapy 64 (10.3) 8.1e13.0 401 (0.6) 0.6e0.7
Opioid þ BZDR 326 (52.3) 48.3e56.3 5551 (8.9) 8.7e9.1
Opioid þ gabapentinoid 171 (27.4) 24.0e31.2 2828 (4.5) 4.4e4.7
Opioid þ BZDR þ gabapentinoid 142 (22.8) 19.6e26.3 1143 (1.8) 1.7e1.9
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Odds ratio

Adjusted odds ratio
0.0 2.5 5.0 7.5 10.0 12.5

a

b

Fig 1. Factors associated with fatal overdoses in (a) non-adjusted and (b) adjusted logistic regression models. BZDR, benzodiazepines and

related drugs. *Tertiary education as reference.
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frequent among the deceased compared with the controls, the

largest differences being in alcohol use disorder (35.0% vs

5.6%), substance use disorders (67.9% vs 6.9%), previous suicide

attempts (21.2% vs 2.4%), and previous poisonings with phar-

maceuticals (35.5% vs 2.7%), respectively. Back pain was

frequent both among the deceased (33.1%) and the controls

(25.8%). Of the deceased, 68.7% had received at least one

medication reimbursed for chronic pain during the past year,

compared with 58.1% of the controls.

The prevalence of medication dispensed in the past 90 days

was generally more frequent among the deceased when

compared with the controls (Table 1). The difference between

the cases and the controls was most pronounced for BZDRs

(70.6% vs 18.0%), opioid maintenance therapy (10.3% vs 0.6%),

and combinations of opioids with othermedication. Among the

deceased, analgesic opioids were dispensed to 65.7% (n¼409), of

whom 95.1% (n¼389) were not new users, having also had a

dispensing the previous year (91e456 days before the index

date). In contrast, 24.8% of the controls (n¼15 447) had opioid

dispensings, of whom 84.6% (n¼13 071) were not new users.

In both the univariate and multivariate logistic regression

models, the strongest association with overdose deaths over-

all was found for substance use disorders (adjusted OR, aOR

7.78 [95% CI 6.20e9.77]), previous poisoning with pharmaceu-

ticals (aOR 2.78 [2.20e3.51]), for BZDRs, especially in combi-

nation with opioids and gabapentinoids (aOR 4.60 [3.62e5.85]),

and for living alone (aOR 2.11 [1.75e2.54]) (Fig. 1). Similar re-

sults were found in the sex stratified logistic regression anal-

ysis (Supplementary Table S3) and the analysis on fatal opioid

overdoses (Supplementary Table S4).

In the analysis of average dose during the past 90 days, a

near linear dose-response relationship was found on a loga-

rithmic scale for nearly all the studied drugs (Table 2). For

opioids, every two-fold increase in dose corresponded to an

aOR for overdoses of 1.17 (95% CI 1.13e1.21) measuring MMEs

per day and of 1.70 (1.41e2.04) in DDD per day. For every two-

fold increase in BZDR dose, the aOR was 1.53 (1.36e1.73) and

for gabapentinoids 1.61 (1.38e1.87).

Accidental fatal overdoses (n¼416) had the strongest asso-

ciation with substance use disorders, (aOR 11.78 [95% CI

8.79e15.79]), whereas for intentional fatal overdoses (n¼152)

this association was weaker (aOR 2.38 [1.53e3.70]) (Table 3).

Intentional fatal overdoses were more strongly associated

with the use of medication, especially opioids (aOR 4.96

[3.17e7.77]) and opioids with BZDRs (aOR 7.92 [5.30e11.85]),

whereas these associations were weaker for accidental fatal

overdoses (opioids aOR 1.77 [1.40e2.24] and opioids with BZDR

aOR 2.56 [2.02e3.23]). Similarly, in the adjusted model, income

below the median was significantly associated with acci-

dental, but not intentional fatal overdoses (aORs 1.56

[1.18e2.07]) and 1.13 [0.74e1.73], respectively), as was alcohol

use disorder (1.64 [1.27e2.13] and 0.98 [0.61e1.59]). Previous

suicide attempts and history of cancer were significantly

associated with intentional (aORs 1.91 [1.13e3.22] and 1.98

[1.15e3.39]), but not accidental overdoses (aORs 0.83

[0.59e1.16] and 1.17 [0.77e1.77]).

In the post hoc analysis, which included pain-related di-

agnoses, fractures and back pain were associated with fatal

overdoses when adjusting for factors other than the

dispensing of medication (model 1) (fractures aOR 1.99

[1.55e2.55]; back pain aOR 1.27 [1.05e1.53]) (Supplementary

Table S5). Further adjusting by medications dispensed atten-

uated these associations (fractures aOR 1.57 [1.21e2.03]; back
pain aOR 0.93 [0.77e1.14]). Arthrosis was not associated with

fatal overdoses in the crude or adjusted models.
Discussion

In our analysis of a nationwide study population of individuals

treated pharmacologically for chronic pain, we found a high

rate of age-standardised fatal overdoses that was four-fold the

national average.25 In addition to a high prevalence of alcohol

and substance use disorders, other psychiatric morbidity, and

indicators of socioeconomic disadvantage, overdoses were

associated with dispensing of CNS-depressing medication in a

dose-dependent manner. For intentional overdoses, we

observed a stronger association with previous poisoning with

pharmaceuticals and with filled prescriptions of opioids alone

or in combination with BZDRs. At the same time, the strongest

association with accidental overdoses was with substance use

disorders.

The findings on the association between dispensed medi-

cations and overdose deaths is supported by previous research

in which higher prescribed opioid doses among chronic pain

patients and co-prescribing of gabapentinoids have been

found to correlate with opioid overdoses.9,10 Our results on the

high mortality rate of fatal overdoses among individuals who

were treated for chronic pain compared with the general

population and of the high correlation of overdose deaths with

prescription medication are cause for concern. The results of

our post hoc analysis also indicate that prescriptionmedication

mediates the association between pain-related diagnoses,

especially back pain, and fatal overdoses. Further research

should be conducted to study the association between frac-

tures and overdoses.

Several national and international guidelines emphasise

the preference of non-pharmacological treatment over phar-

macotherapy in the treatment of chronic pain, especially

when it comes to opioids.26e29 Our results in individuals

treated pharmacologically for chronic pain can thus be

considered to be in line with these guidelines, although our

results regarding prescribed medicines need to be confirmed

in subsequent studies in other populations and study designs.

Regardless, recommending non-pharmacological treatment

for chronic pain and its comorbid psychiatric disorders should

be further facilitated. The risk of overdose should be consid-

ered when prescribing pharmacotherapy, and patients treated

with medication that is associated with more overdoses

should be made aware of this risk.

The 623 overdoses characterised here represent 23% of all

overdose deaths in Norway during 2010e9.25 Compared with

national averages, the proportion of women and the average

age at death were higher among the deceased in our study

population, although the majority of the deceased in both

groups were men.30 This can likely be explained by the char-

acteristics of our study population and of chronic pain pop-

ulations overall, which consist disproportionately of women

and older adults.31 Similarly, the proportion of intentional

overdoses and of pharmaceutically available opioids as the

underlying cause was higher in our study population than at

the national level.30 In Norway, heroin-related deaths have

decreased during the past decade, whereas deaths attributed

to pharmaceutically available opioids have increased.23 Our

previous research shows that fatal overdoses attributable to

pharmaceutically available opioids differ from other overdose

deaths in terms of patient characteristics and morbidity,



Table 3 Factors associated with intentional (n¼152) and accidental overdoses (n¼416). Adjusted for education, income belowmedian, living alone, being born outside Norway, history of
cancer, kidney disease, depression, anxiety disorders, previous suicide attempt, previous poisonings with pharmaceuticals, alcohol use disorder, substance use disorders, and drugs
dispensed in the past 90 days. CI, confidence interval; OR, odds ratio.

Intentional overdoses Accidental overdoses

Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)

Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)

Education
Lower secondary school or less 1.32 (0.85e2.05) 0.62 (0.36e1.05) 3.84 (2.72e5.42) 1.07 (0.72e1.59)
Upper secondary school 0.95 (0.61e1.48) 0.73 (0.44e1.22) 1.70 (1.18e2.44) 0.96 (0.65e1.43)
Tertiary education Reference Reference Reference Reference

Income below median 2.43 (1.68e3.51) 1.13 (0.74e1.73) 4.60 (3.59e5.89) 1.56 (1.18e2.07)
Lived alone 4.36 (3.13e6.07) 2.29 (1.57e3.34) 5.25 (4.29e6.42) 1.92 (1.53e2.42)
Born outside Norway 0.37 (0.2 0e0.70) 1.21 (0.62e2.35) 0.27 (0.18e0.4) 0.68 (0.44e1.07)
History of cancer 1.75 (1.07e2.85) 1.98 (1.15e3.39) 1.29 (0.89e1.86) 1.17 (0.77e1.77)
Kidney disease 3.32 (1.86e5.92) 1.99 (1.03e3.87) 3.89 (2.73e5.55) 1.75 (1.17e2.61)
Depression 5.53 (3.84e7.96) 1.60 (1.02e2.52) 4.49 (3.64e5.54) 1.47 (1.14e1.90)
Anxiety 5.88 (4.19e8.26) 1.16 (0.75e1.79) 5.45 (4.46e6.67) 0.90 (0.70e1.15)
Previous suicide attempt 19.24 (13.25e27.93) 1.91 (1.13e3.22) 9.59 (7.43e12.39) 0.83 (0.59e1.16)
Previous poisoning with
pharmaceuticals

26.37 (18.7e37.21) 4.37 (2.74e6.99) 18.82 (15.16e23.35) 2.30 (1.73e3.07)

Alcohol use disorder 6.86 (4.69e10.05) 0.98 (0.61e1.59) 10.49 (8.51e12.92) 1.64 (1.27e2.13)
Substance use disorders 16.64 (11.85e23.37) 2.38 (1.53e3.70) 46.92 (37.14e59.29) 11.78 (8.79e15.79)
Dispensed medications in the
past 90 days

Opioids 12.85 (8.55e19.3) 4.96 (3.17e7.77) 4.81 (3.94e5.88) 1.77 (1.40e2.24)
Benzodiazepines and related drugs 17.34 (11.61e25.89) 3.84 (2.43e6.08) 10.91 (8.83e13.46) 2.49 (1.93e3.20)
Gabapentinoids 6.47 (4.64e9.01) 2.18 (1.47e3.23) 5.76 (4.69e7.06) 2.28 (1.80e2.89)
Muscle relaxants 2.42 (0.76e7.73) 0.71 (0.19e2.68) 1.93 (0.91e4.11) 0.90 (0.39e2.11)
Opioids with benzodiazepines and
related drugs

21.58 (15.19e30.65) 7.92 (5.30e11.85) 9.59 (7.86e11.7) 2.56 (2.02e3.23)

Opioids with gabapentinoids 11.68 (8.29e16.45) 4.00 (2.63e6.08) 7.91 (6.31e9.9) 2.86 (2.18e3.75)
Opioids, gabapentinoids, and
benzodiazepines and related drugs

22.55 (15.59e32.63) 6.59 (4.16e10.44) 15.67 (12.24e20.05) 4.24 (3.15e5.71) F
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although there is also overlap in the characteristics of these

groups.22 In addition, the current results demonstrate that

well-known risk factors for overdoses, such as diagnosis of

substance use disorders, previous poisonings, and use of

certain prescription medication combinations, also have the

strongest association with fatal outcomes among individuals

treated for chronic pain. Our findings on the high prevalence of

substance use disorders among cases may also partly be

explained by the aging of those with substance use disorders

in Norway.32 This population suffers from an extensive so-

matic burden,32 including chronic pain, and could potentially

be at a particularly high risk for fatal overdoses, when pre-

scribed risk-increasing medications.8 For healthcare pro-

fessionals, this underlines the need to be cautious when

treating comorbid pain and substance use disorders, and to

utilise the strategies outlined by treatment guidelines for high-

risk individuals: prioritise non-pharmacological treatment,

use careful consideration of the advantages and disadvan-

tages of prescribing, prescribe the lowest effective dose, follow

up treatment closely, and have a predetermined strategy for

tapering opioids and benzodiazepines and related

drugs.27,29,33,34

Our analysis of factors associated with individuals with

accidental and intentional overdoses reveals differences be-

tween these groups. The results indicate that the dispensing of

prescription medication has a stronger connection with inten-

tional overdoses than with accidental overdoses, suggesting

these drugs may present a method for self-harm. There was an

especially high risk found with the combination of opioids with

benzodiazepines and benzodiazepine-related drugs or gaba-

pentinoids. The results also indicate that substance use disor-

ders play a smaller role in intentional than among accidental

overdoses.A recent study from Irelandyielded similar results on

bothmore frequent prescriptionmedicationuse and the smaller

role of substance use disorders in intentional vsnon-intentional

overdoses.35 Given the possibly higher risk of suicide among

people with chronic pain, it is vital that medical professionals

consider the risk of self-harmwhen prescribing drugs that raise

the risk of fatal outcomes, especially in cases presenting with

comorbid depression.
Strengths and limitations

The data linkage of several nationwide and mandatory health

andpopulation registries is amajor strengthof this study. These

registries allow for the investigation of a population unselected

by region or socioeconomic status.16 Moreover, medication

dispensingrecordsprovideabetterproxymeasure foractualuse

compared with prescriptions,36 although we cannot be certain

that the dispensed medications were not left unconsumed or

even diverted. Similarly, our analysis was not limited to over-

doses solely attributable to pharmaceutically available drugs,

and many of the cases thus represent poisoning from illicit

drugs. One important limitation of this study is that the study

population consists of individuals treated with analgesics,

excluding those who only utilise non-pharmacological treat-

ment and those not in medical treatment. Moreover, not

everyone in the study population had been dispensed medica-

tion reimbursed for chronic pain in their last year (~69% of the

cases and 58% of the controls). Those who did not receive

reimbursedmedication either did not have painwhich required

treatment, were treated with non-reimbursed analgesics or

non-pharmacological methods, or did not seek medical help

during this year. Finally, our data sources do not include exact
information on several other factors that could affect the

outcome. The NorPD does not include data on days’ supply,

making the estimation of treatment duration or patterns of

medication use very difficult, but it is likely that these factors

affect the risk of drugoverdoses.Moreover,wedidnot havedata

on the cause of pain or disease and symptomseverity, including

pain severity, which may have created residual confounding.

Our results can also be somewhat dependent on the study

setting, ashealthcare systemsand the treatment of chronicpain

may differ from country to country. However, we find it likely

that our results may bemost relevant in settings where opioids

are commonly prescribed for chronic pain.
Conclusion

Individuals treated for chronic pain appear to be at a higher-

than-average risk for fatal drug overdoses. Overdose deaths

in this study population were associated with substance use

disorders and other psychiatric morbidity, indicators of so-

cioeconomic disadvantage, and frequent prescription medi-

cation use before death. These results illustrate the need for

better identification of overdose and suicide risk in this pop-

ulation of chronic pain patients and calls for extra caution

when treating complex comorbid disorders with medication

that increases the risk of overdose.
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