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Abstract

Background

Increased opioid prescribing has raised concern, as the benefits of pain relief not always

outweigh the risks. Acute and chronic pain is often treated in a primary care out-of-hours

(OOH) setting. This setting may be a driver of opioid use but the extent to which opioids are

prescribed OOH is unknown. We aimed to investigate weak and strong opioid prescribing at

OOH primary care services (PCS) in Flanders (Northern, Dutch-speaking part of Belgium)

and the Netherlands between 2015 and 2019.

Methods

We performed a retrospective cross sectional study using data from routine electronic health

records of OOH-PCSs in Flanders and the Netherlands (2015–2019). Our primary outcome

was the opioid prescribing rate per 1000 OOH-contacts per year, in total and for strong (mor-

phine, hydromorphone, oxycodone, oxycodone and naloxone, fentanyl, tapentadol, and

buprenorphine and weak opioids (codeine combinations and tramadol and combinations)

and type of opioids separately.

Results

Opioids were prescriped in approximately 2.5% of OOH-contacts in both Flanders and the

Netherlands. In Flanders, OOH opioid prescribing went from 2.4% in 2015 to 2.1% in 2017

and then increased to 2.3% in 2019. In the Netherlands, opioid prescribing increased from

1.9% of OOH-contacts in 2015 to 2.4% in 2017 and slightly decreased thereafter to 2.1% of

OOH-contacts. In 2019, in Flanders, strong opioids were prescribed in 8% of the OOH-con-

tacts with an opioid prescription. In the Netherlands a strong opioid was prescribed in 57%

of these OOH-contacts. Two thirds of strong opioids prescriptions in Flanders OOH were

issued for patients over 75, in the Netherlands one third was prescribed to this age group.
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Conclusion

We observed large differences in strong opioid prescribing at OOH-PCSs between Flanders

and the Netherlands that are likely to be caused by differences in accessibility of secondary

care, and possibly existing opioid prescribing habits. Measures to ensure judicious and evi-

dence-based opioid prescribing need to be tailored to the organisation of the healthcare

system.

Introduction

In Western countries opioid prescribing has increased rapidly over the past decades [1–3],

mainly caused by an increase in opioid prescribing to treat chronic pain not related to cancer

[4,5]. While short-term use of opioids is relatively safe, the use for chronic pain not related to

cancer is problematic in the absence of evidence that the benefits outweigh the risk of develop-

ing opioid dependence, opioid use disorder, overdose and death [6–10].

The escalation in opioid prescribing in the United States of America (USA) and Canada, is

accompanied by an increase in opioid-related hospitalization, mortality and number of

patients in addiction care and has raised global concern [11]. In European countries, such as

Belgium and the Netherlands, the use and misuse of prescription opioids also increased, but

not to the same extent [3,12,13]. In Belgium, the number of prescription opioid sales increased

with 6.8% between 2013 and 2019 with the highest increases reported for oxycodone and tra-

madol [14]. In the Netherlands the number of prescription opioid users nearly doubled

between 2007 and 2017, from 4,100 users per 100,000 inhabitants to 7,500 per 100,000 inhabi-

tants [12,15] with a four-fold increase in the number of oxycodone users.

In several European countries like the UK, Flanders (the Northern, Dutch speaking part of

Belgium) and the Netherlands, out-of-hours primary care services (OOH-PCS) provide acute

primary care during evenings, nights and weekends when the patient’s own primary care pro-

vider is unavailable. Problems commonly presented at the primary care OOH setting include

trauma, such as laceration and cuts, infections, such as upper respiratory infections or gastro-

enteritis, and abdominal pain [16]. Thus, like in other acute care settings, relief of acute pain

and acute exacerbations of chronic pain [17] are essential activities of the primary OOH health

care providers. Moreover, from previous studies in the acute care setting of emergency depart-

ments it is known that opioid prescribing in this acute setting may lead to persistent and high

risk opioid use in up to 17% of patients starting with an opioid [18,19]. It is therefore impor-

tant to investigate the extent of opioid prescribing in the primary care OOH setting.

In the current study we assess opioid prescribing in the primary care OOH setting in the

neighbouring regions/countries, Flanders and the Netherlands. Both regions have concerns

about the increasing national trends in opioid prescribing. However, the embedding of acute

primary care in the health system differs. The scales of the OOH-PCSs in Flanders and the

Netherlands are similar, but access to primary and secondary health care is organized differ-

ently. In Flanders, both the OOH-PCS and secondary (emergency) care are accessible without

referral, whereas Dutch GPs (also in the OOH setting) have a gate keeper role for secondary

and tertiary care, and patients are expected to contact the OOH-PCS by phone where triage is

done prior to follow-up [16]. These differences in the organization of acute primary care may

lead to differences in patient groups who consult the OOH-PCS [16] and thus also to differ-

ences in opioid prescribing.
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The primary goal of this study is to study the prescribing of weak and strong opioids at the

OOH-PCS between 2015 and 2019 in Flanders and the Netherlands. Additionally, this study

explores which opioids were prescribed most frequently by GPs in OOH-PCSs in both

regions.

Methods

Design and population

We performed a retrospective cross sectional study using routinely recorded electronic health

records data of OOH-PCSs over the period 1 January 2015 to 31 December 2019 for Flanders

and the Netherlands. In Flanders, data was acquired from iCAREdata [20,21], which com-

prises 5 to 9 OOH-PCSs over this five-year-period, covering more than 10% of Flanders’ popu-

lation. In the Netherlands, we used data collected in the Nivel Primary Care Database (Nivel-

PCD, [22]). A database containing electronic health records data from 20 to 27 Dutch

OOH-PCSs with a joint catchment area of more than half of the Dutch population (Table 1).

The population in the catchment area of Nivel-PCD OOH-PCSs is representative for patient

age and sex of the Dutch population. This is also the case in Flanders. Due to the extensive dis-

tribution over the whole of Flanders, a representative sample considering age and gender is

available.

Description of the data

We extracted patient age, sex, health problem (ICPC code, International Classification of Pri-

mary Care), contact date, contact type (face-to face consultation/home visit), and opioid pre-

scriptions (ATC-code, Anatomic Therapeutic Classification) from the electronic health

records of the OOH-PCS. We included the following opioids:

i. strong opioids: morphine (N02AA01, N02AA51), hydromorphone (N02AA03), oxycodone

(N02AA05), oxycodone and naloxone (N02AA55), fentanyl (N02AB03), tapentadol

(N02AX06), buprenorphine (N02AE01)

ii. weak opioids: codeine combinations (N02BE51, N02AA59, N02AJ06), tramadol

(N02AX02), tramadol combinations (N02AJ13, N02AX52))

iii. other opioids: nicomorphine (N02AA04), pethidine (N02AB02), dextromoramide

(N02AC01), piritramide (N02AC03)

Table 1. Description of the OOH-databases in Flanders and the Netherlands.

Flanders (iCARE database) The Netherlands (Nivel Primary Care Database)

2015 2016 2017 2018 2019 2015 2016 2017 2018 2019

Number of OOH-PCSs# 5 7 7 7 9 20 24 27 23 23

Population number� 803,809 1,124,449 1,131,191 1,124,046 1,604,329 8,236,133 10,757,942 11,259,938 9,057,552 10,549,980

Number of contacts�� 56,350 80,492 81,898 88,672 130,621 2,108,919 2,703,643 2,770,026 2,308,766 2,656,910

Number of contacts per 1000 inhabitants in

catchment area

70.1 71.6 72.4 78.9 81.4 256.1 251.3 246.0 254.9 251.8

# For NL: Number of OOH-PCS cooperations.

�FL has a total population of almost 7 million inhabitants; NL has a total population of approximately 17 million inhabitants.

��In Flanders, OOH care includes consultations and visits during weekends, in the Netherlands, OOH-care includes telephone consultations, consultations and visits

during working day evenings, and weekends (numbers for the Netherlands when excluding contacts during evenings and nights on working days and telephone

contacts: 806,919, 1,022,721, 1,023,728, 815,414, 906,621).

https://doi.org/10.1371/journal.pone.0265283.t001
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To improve the comparability of the Flemish and Dutch dataset, we performed an addi-

tional analysis in which we excluded the following contacts: (i) telephone contacts in the Neth-

erlands as these are not available in the Flemish system, (ii) contacts on weekdays in the

Netherlands. Dutch OOH-PCSs are also open on evenings and nights of weekdays, while

Flemish OOH-PCS are not. Therefore, in this additional analysis, for both regions, we only

used data from the weekends (19 p.m. on Fridays until 7 a.m. on Mondays).

Data analysis

To assessopioid prescribing over 2015–2019 at the OOH-PCS, we calculated the number of

OOH-PCS contacts during which an opioid was prescribed per 1000 OOH-PCS contacts per

year. We did this for all opioids combined, and for strong and weak opioids separately. Con-

tacts in which both types of opioids were prescribed were included in both groups. We also

assessed the distribution of specific types of opioids, such as morphine and oxycodone, in

Flemish and Dutch OOH-PCSs per year. We determined the most common diagnoses for

which an opioid was prescribed. Contacts with a missing ICPC code were included in the anal-

yses (0% for Flanders and 5% for the Netherlands).

Ethical approval

Flanders: iCAREdata received approvals concerning patients participation and opt-out options

from the Sectoral Committee of Social Security and Health of the Privacy Commission

(Beraadslaging_AG_094_2014 and Beraadslaging_AG_094_2014bis) and from the Ethics

Committee of the Antwerp Academic Hospital (Approval 13/34/330, dd 02/09/2013). Data

were pseudonymized and did not comprise any directly identifying personal information such

as names, addresses and citizen service number.

The Netherlands: The use of personal data for research purposes in the Netherlands is regu-

lated under the Dutch Medical Treatment Contracts Act (WGBO). The WGBO stipulates that

explicit consent is not required if a) requesting consent is not reasonably possible (if for exam-

ple the patient is deceased) or- if b) the request for permission cannot reasonably be expected

from the caregiver. The latter can refer to situations in which too great effort an effort is

needed from health care providers to, or when asking for permission would lead to a selective

response. However, data collection should take place taking into account all possible organiza-

tional and technical measures needed. In addition the Medical Research Involving Human

Subjects Act (WMO), stipulates that approval by one of the national medical ethical commit-

tees is required only if the research involves humans subjected to actions or if rules of behavior

are imposed on them. This is not the case in our study. OOH-PCSs that participate in Nivel-

PCD are contractually obliged to: (i) inform their patients about their participation in Nivel-

PCD and (ii) to inform patients about the option to opt-out for inclusion of their data in the

database. Data were pseudonymized before leaving the health care organization’s premises

and did not comprise any directly identifying personal information such as names, addresses

and citizen service number [23]. Neither obtaining informed consent from patients nor

approval by a medical ethics committee is obligatory for observational studies containing no

directly identifiable data (Dutch Civil Law, Article 7: 458). The study was approved according

to the governance code of Nivel-PCD under number: NZR-00319.034, and all legally required

technical and organizational measures were applied to avoid real life identification of subjects.

Results

Between 2015 and 2019, approximately 1.9 to 2.5% of OOH contacts resulted in an opioid pre-

scription. Fig 1 and S1A (the Netherlands) and S1B (Flanders) Table show the changes in total,
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weak and strong opioid prescribing over time. In Flanders, the number of contacts with an

opioid prescription decreased from 24.1 per 1000 OOH contacts in 2015 to 20.6 per 1000

OOH contacts in 2017 (relative decrease of 14.5%) and increased thereafter to 23.5 per 1000

OOH contacts in 2019. In the Netherlands, opioid prescribing increased from 19.8 per 1000

OOH contacts in 2015 to 24.5 per 1000 OOH contacts in 2017 (relative increase of 23.7%), and

decreased thereafter to 21.4 per 1000 OOH contacts in 2019. S1B Table shows the same num-

bers for the Netherlands when excluding weekday and telephone contacts, comparable to

OOH-care in Flanders. The relative changes over the years are similar, but the opioid prescrib-

ing rate is somewhat higher (ranging between 21.7 and 28.0).

Prescription rates for strong opioids in OOH care decreased from 2.1 per 1000 contacts in

2015 to 1.3 in 2018 and increased to 1.8 per 1000 contacts in 2019 (14.3% relative decrease

between 2015 and 2019). In the Netherlands, strong opioid prescribing increased from 9.7 to

13.3 per 1000 contacts between 2015 and 2017 (37.1% increase) and slightly decreased thereaf-

ter to 12.3 per 1000 contacts in 2019.

Type of opioid prescribed

Fig 2 and S1A Table show the specific types of opioids prescribed in OOH-PCSs in Flanders

and the Netherlands. In Flanders, fentanyl, morphine and oxycodone were the most frequently

prescribed strong opioids (in 2019 0.3, 0.9 and 0.6 per 1000 contacts respectively). In the Neth-

erlands, morphine and oxycodone were the most commonly prescribed strong opioids over

time (in 2019 6.9 and 4.5 per 1000 contacts). In Flanders, tramadol is the most frequently pre-

scribed weak opioid (11.4 per 1000 contacts in 2019), but the prescribing of tramadol combi-

nations and codeine combinations is also substantial, as illustrated by Fig 2 (4.8 and 3.7 per

1000 contacts in 2019). Tramadol was the most frequently prescribed weak opioid in the Neth-

erlands (approximately 80% of all weak opioid prescriptions, 7.8 per 1000 contacts in 2019).

Fig 1. Opioid prescribing in out-of-hours primary care in the Netherlands (upper panel) and Flanders (lower

panel) between 2015 and 2019, number of contacts with an opioid prescription per 1000 OOH-contacts.

OOH-PCS = out-of-hours primary care service.

https://doi.org/10.1371/journal.pone.0265283.g001
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Diagnoses for which opioids were prescribed

There was high concordance in both countries on the top-10 diagnoses recorded with a pre-

scription for weak opioids (S2 Table). This list included mostly back-pain and other locomotor

system pain, as well as, at lower frequencies, dental pain and stomach pain. These also topped

the list of diagnoses recorded with strong opioids, along with dyspnea. In the Netherlands bile

duct problems and kidney stones also ranked in the top 10 of diagnoses recorded with strong

opioids.

Characteristics of patients with an opioid prescription

Table 2 shows the patient characteristics of patients with an OOH opioid prescription. More

than half the patients with an opioid (either strong or weak) was female, both in Flanders and

the Netherlands. The age distribution of patients with weak opioids was comparable between

Flanders and the Netherlands. However, the age distribution of strong opioid users differs

between the countries. Strong opioids were mainly prescribed to patients aged 75 or older in

Flanders (64% vs 30% in the Netherlands). The sex and age distribution of patients with an

opioid prescription OOH did not change during the study period (S3 Table).

Fig 2. Distribution of type of opioid prescribed in out-of-hours primary care, separately for strong (upper panel)

and weak opioids (lower panel) in Flanders and the Netherlands. The figure does not reflect the relative proportions

in prescribing of weak and strong opioids over time (see Fig 1).

https://doi.org/10.1371/journal.pone.0265283.g002

Table 2. Age and sex distribution of patients with an opioid prescription at the out-of-hours service, in Flanders

and the Netherlands in 2019.

All opioids Weak opioids Strong opioids

FL NL FL NL FL NL

Total

Sex (% females) 58.2 56.4 58.1 58.2 60.0 55.2

Age category (%)

0–14

15–24

25–44

45–64

65–74

75+

0.2

6.0

32.7

33.6

9.9

17.6

0.1

5.3

26.0

32.4

13.7

22.4

0.2

6.5

34.9

35.2

9.5

13.7

0.2

7.8

32.8

34.5

11.7

13.1

0

0

7.0

13.5

15.2

64.3

0.1

3.3

20.6

30.6

15.3

30.1

https://doi.org/10.1371/journal.pone.0265283.t002
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Discussion

In this study, we analysed the weak and strong opioid prescribing in OOH-PCSs in both Flan-

ders and the Netherlands between the years 2015 and 2019. In Flanders we observed a slight

decrease in OOH opioid prescribing between 2015 and 2019, with the lowest prescription

rates in 2017. This trend was present for both weak and strong opioids. For the Netherlands,

we observed an increase in OOH opioid prescribing between 2015 and 2017, and a decrease in

2018 and 2019. The increase between 2015 and 2017 was driven by increased prescribing of

strong opioids, while weak opioids prescribing remained stable. These changes (both the

increase and the decrease thereafter) are consistent with the opioid prescribing trends in the

Netherlands in the non-acute primary care setting [15]. The observed decrease in opioid pre-

scribing is likely the result of increased attention since the end of 2017 for the steep rise in and

risks of opioid prescribing. In the Netherlands, more than half of all opioids prescribed at the

OOH-PCS were strong opioids, which was also comparable to figures in non-acute primary

care [15,24].

Prescribing of strong opioids

We observed a marked difference in prescribing of weak and strong opioids between Flanders

and the Netherlands. This may be explained by differences in the OOH-setting resulting in a

different patient population. This suggests that OOH-PCSs in the Netherlands, which have a

gate keeping role, are consulted for more severe cases than OOH-PCSs in Flanders, where sec-

ondary care, but also the OOH-PCS, is directly accessible. Furthermore, in the Netherlands

patients are expected to contact the OOH-PCS by phone, when formal triage is done, after

which follow-up is done on telephone, at a consultation, or in a home visit. This is corrobo-

rated by the difference in diagnoses that opioids are prescribed for during OOH. While kidney

stones were the main reason for prescribing strong opioids in OOH-PCS in the Netherlands,

this diagnosis was not among the top-10 diagnoses with strong opioids prescribed in OOH

care in Flanders. It seems likely that patients suffering from kidney stones directly consulted

the hospital emergency department in Flanders.

Type of opioid prescribed

In Flanders tramadol/paracetamol combinations were often prescribed, in spite of the weak

scientific evidence for their use [25,26] and their absence from the guidelines [27,28]. This

may be related to the reimbursement status of paracetamol in Belgium. Paracetamol-only

products are only reimbursed in Belgium for chronic use after additional administrative hur-

dles that prelude its use in acute pain [14]. A similar situation holds for the codeine/paraceta-

mol combination products, which could explain their lower share in the OOH-PCSs in

Flanders. In marked contrast, tramadol/paracetamol combinations are routinely reimbursed

and frequently prescribed. Furthermore, substantial amounts of fentanyl were prescribed in

Flemish OOH-PCSs. These are not indicated for acute pain relief or as first choice opioid in

case a strong opoid is indicated. However, it is difficult to assess the validity of these OOH pre-

scriptions as they may be an extension of an existing treatment with transdermal fentanyl. In

that case it however remains questionable whether these people require OOH-care to obtain a

prescription for a chronic condition.

In the Dutch OOH-PCS setting morphine was the most commonly prescribed strong opi-

oid, followed by oxycodone. This differed from trends in opioid prescribing in general prac-

tices, where oxycodone is the most commonly prescribed strong opioid [12,15]. During OOH

Dutch GPs hardly prescribe fentanyl, whereas in non-acute general practice, fentanyl was pre-

scribed as often as morphine [12,15]. This difference in type of opioid may be explained by a
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difference in health problems that are encountered during OOH compared to non-acute gen-

eral practice. Kidney stones were the most common diagnosis for which Dutch GPs prescribed

a strong opioid during OOH. To quickly relieve acute severe pain, patients with kidney stones

are injected with morphine.

Opioid prescribing for locomotor system problems

Both in Flanders and in the Netherlands, strong opioids were prescribed for back pain and

related locomotor system problems. Strong opioids are not intended for chronic use in these

type of health problems [29]. However, from the available data, we could not deduct the

amount or dosage of prescribed opioids and whether they were initiated at the OOH-PCS or

were already used chronically.

Age distribution of patients with an opioid

In Flanders, strong opioids were mainly prescribed to older adults, while in the Netherlands,

these were also often prescribed to middle-aged adults. This may be explained by the difference

in access to secondary care and presented health problems at the OOH-PCS in the two regions

[16]. In general, it is advised to be cautious when prescribing weak opioids to older adults, as it

may cause mental confusion [30]. Use of strong opioids leads to an increased fall risk, which is

related to mortality in older adults [31].

Study strengths and limitations

The strength of this study is that we rely on large datasets derived from routinely recorded

electronic health records to assess opioids prescribing in OOH primary care over a period of

five years in two adjacent but different regions/countries, Flanders and the Netherlands. This

study, however, also has a number of limitations. First, we did not have precise information on

the amount and duration of opioids that were prescribed. Both amount and duration are

related to risks for patients [32] and are therefore important indicators of the quality of opioid

prescribing. Second, for analysis of the indications for opioid prescription we depended on

diagnosis recording by the GP. Third, we did not assess whether opioid prescribing was the

start of chronic and potentially problematic opioid use. Last, we did not statistically test

whether changes in opioid prescribing over time were significant.

Implications of the study findings

In approximately 2 to 2.5% of all OOH-PCS contacts an opioid was prescribed in both Flan-

ders and the Netherlands. There are no signs of a strong increase in opioid prescribing at

OOH-PCSs in Flanders and the Netherlands over the years. Nevertheless, we did observe a

marked difference between Flanders and the Netherlands in the prescribing of strong opioids,

that are likely caused by differences in the accessibility of secondary care. This implies that the

development of measures to stimulate appropriate (strong) opioid prescribing should take into

account the organisation of the health care system. Further study on the appropriateness of

these prescriptions is needed to determine whether opioid prescriptions in the OOH-PCS are

a driver of problematic opioid use.

Conclusion

In this first database study of out-of-hours primary care opioid prescribing we did not observe

a large increase in OOH-PCS opioid prescribing between 2015 and 2019 in Flanders, nor in

the Netherlands. We did observe large differences in strong opioid prescribing between the
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two neighbouring regions that are likely to be caused by differences in accessibility of second-

ary care, and possibly existing opioid prescribing habits. Measures to control opioid prescrib-

ing should thus be developed taking into account the organisation of the health care system.

Supporting information

S1 Table. Number of contacts with at least one opioid prescription at the OOH-PCS per

1000 OOH-PCS contacts in 2015–2019 in the Netherlands and in the weekend at the

OOH-PCS per 1000 OOH-PCS weekend-contacts in 2015–2019 in Flanders and the Neth-

erlands.

(DOCX)

S2 Table. Top 10 diagnoses of OOH contacts with > = 1 opioid prescription in Flanders

and the Netherlands in 2018.

(DOCX)

S3 Table. Sex and age distribution of patients with an opioid prescription at the

OOH-PCS, in Flanders and the Netherlands in 2015–2019.

(DOCX)

Author Contributions

Conceptualization: Karin Hek, Tim Boogaerts, Robert A. Verheij, Hans De Loof, Liset van

Dijk, Alexander L. N. van Nuijs, Willemijn M. Meijer, Hilde Philips.

Formal analysis: Karin Hek, Tim Boogaerts, Willemijn M. Meijer.

Methodology: Karin Hek, Tim Boogaerts, Willemijn M. Meijer.

Supervision: Robert A. Verheij, Liset van Dijk, Alexander L. N. van Nuijs, Hilde Philips.

Validation: Karin Hek, Tim Boogaerts, Willemijn M. Meijer.

Visualization: Tim Boogaerts.

Writing – original draft: Karin Hek, Tim Boogaerts, Hans De Loof, Willemijn M. Meijer.

Writing – review & editing: Karin Hek, Tim Boogaerts, Robert A. Verheij, Hans De Loof,

Liset van Dijk, Alexander L. N. van Nuijs, Willemijn M. Meijer, Hilde Philips.

References
1. Manchikanti L, Helm S 2nd, Fellows B, Janata JW, Pampati V, Grider JS, et al. Opioid epidemic in the

United States. Pain Physician. 2012; 15(3 Suppl):ES9–38. PMID: 22786464.

2. Meyer A, LeClair C, McDonald JV. Prescription Opioid Prescribing in Western Europe and the United

States. R I Med J (2013). 2020; 103(2):45–8. PMID: 32122101.

3. Bosetti C, Santucci C, Radrezza S, Erthal J, Berterame S, Corli O. Trends in the consumption of opioids

for the treatment of severe pain in Europe, 1990–2016. Eur J Pain. 2019; 23(4):697–707. https://doi.

org/10.1002/ejp.1337 PMID: 30407692.

4. Birke H, Kurita GP, Sjogren P, Hojsted J, Simonsen MK, Juel K, et al. Chronic non-cancer pain and the

epidemic prescription of opioids in the Danish population: trends from 2000 to 2013. Acta Anaesthesiol

Scand. 2016; 60(5):623–33. https://doi.org/10.1111/aas.12700 PMID: 26861026.

5. Ballantyne JC. Opioids for the Treatment of Chronic Pain: Mistakes Made, Lessons Learned, and

Future Directions. Anesth Analg. 2017; 125(5):1769–78. https://doi.org/10.1213/ANE.

0000000000002500 PMID: 29049121.

6. Krebs EE, Gravely A, Nugent S, Jensen AC, DeRonne B, Goldsmith ES, et al. Effect of Opioid vs Nono-

pioid Medications on Pain-Related Function in Patients With Chronic Back Pain or Hip or Knee

PLOS ONE opioid prescribing in out-of-hours primary care

PLOS ONE | https://doi.org/10.1371/journal.pone.0265283 April 7, 2022 9 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0265283.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0265283.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0265283.s003
http://www.ncbi.nlm.nih.gov/pubmed/22786464
http://www.ncbi.nlm.nih.gov/pubmed/32122101
https://doi.org/10.1002/ejp.1337
https://doi.org/10.1002/ejp.1337
http://www.ncbi.nlm.nih.gov/pubmed/30407692
https://doi.org/10.1111/aas.12700
http://www.ncbi.nlm.nih.gov/pubmed/26861026
https://doi.org/10.1213/ANE.0000000000002500
https://doi.org/10.1213/ANE.0000000000002500
http://www.ncbi.nlm.nih.gov/pubmed/29049121
https://doi.org/10.1371/journal.pone.0265283


Osteoarthritis Pain: The SPACE Randomized Clinical Trial. JAMA. 2018; 319(9):872–82. https://doi.

org/10.1001/jama.2018.0899 PMID: 29509867; PubMed Central PMCID: PMC5885909.

7. Ziegler SJ. The Proliferation of Dosage Thresholds in Opioid Prescribing Policies and Their Potential to

Increase Pain and Opioid-Related Mortality. Pain Med. 2015; 16(10):1851–6. https://doi.org/10.1111/

pme.12815 PMID: 26118347.

8. Murphy L, Babaei-Rad R, Buna D, Isaac P, Murphy A, Ng K, et al. Guidance on opioid tapering in the

context of chronic pain: Evidence, practical advice and frequently asked questions. Can Pharm J (Ott).

2018; 151(2):114–20. https://doi.org/10.1177/1715163518754918 PMID: 29531629; PubMed Central

PMCID: PMC5843113 OTC Pain Relievers, Johnson & Johnson Inc. No other author has a conflict of

interest to disclose.

9. Chou R, Turner JA, Devine EB, Hansen RN, Sullivan SD, Blazina I, et al. The effectiveness and risks of

long-term opioid therapy for chronic pain: a systematic review for a National Institutes of Health Path-

ways to Prevention Workshop. Ann Intern Med. 2015; 162(4):276–86. https://doi.org/10.7326/M14-

2559 PMID: 25581257.

10. Strang J, Volkow ND, Degenhardt L, Hickman M, Johnson K, Koob GF, et al. Opioid use disorder. Nat

Rev Dis Primers. 2020; 6(1):3. https://doi.org/10.1038/s41572-019-0137-5 PMID: 31919349.

11. Shipton EA, Shipton EE, Shipton AJ. A Review of the Opioid Epidemic: What Do We Do About It? Pain

Ther. 2018; 7(1):23–36. https://doi.org/10.1007/s40122-018-0096-7 PMID: 29623667; PubMed Central

PMCID: PMC5993689.

12. Kalkman GA, Kramers C, van Dongen RT, van den Brink W, Schellekens A. Trends in use and misuse

of opioids in the Netherlands: a retrospective, multi-source database study. Lancet Public Health. 2019;

4(10):e498–e505. https://doi.org/10.1016/S2468-2667(19)30128-8 PMID: 31444001.

13. van Amsterdam J, van den Brink W. The Misuse of Prescription Opioids: A Threat for Europe? Curr

Drug Abuse Rev. 2015; 8(1):3–14. https://doi.org/10.2174/187447370801150611184218 PMID:

26084418.

14. National Institute for Health and Disability Insurance (RIZIV). Farmanet: Statistics on medicines 2016.

Available from: http://www.inami.fgov.be/nl/statistieken/geneesmiddel/Paginas/Statistieken-

geneesmiddelen-apothekenfarmanet.aspx#.WkNnzd-nFPY.

15. GIP databank [Internet]. 2020 [cited 2020-07-24]. Available from: www.gipdatabank.nl.

16. Smits M, Colliers A, Jansen T, Remmen R, Bartholomeeusen S, Verheij R. Examining differences in

out-of-hours primary care use in Belgium and the Netherlands: a cross-sectional study. Eur J Public

Health. 2019; 29(6):1018–24. https://doi.org/10.1093/eurpub/ckz083 PMID: 31086964; PubMed Cen-

tral PMCID: PMC6896980.

17. Hoppe JA, Nelson LS, Perrone J, Weiner SG, Prescribing Opioids Safely in the Emergency Department

Study I, Prescribing Opioids Safely in the Emergency Department PSI. Opioid Prescribing in a Cross

Section of US Emergency Departments. Ann Emerg Med. 2015; 66(3):253–9 e1. https://doi.org/10.

1016/j.annemergmed.2015.03.026 PMID: 25952503; PubMed Central PMCID: PMC4550521.

18. Meisel ZF, Lupulescu-Mann N, Charlesworth CJ, Kim H, Sun BC. Conversion to Persistent or High-Risk

Opioid Use After a New Prescription From the Emergency Department: Evidence From Washington

Medicaid Beneficiaries. Ann Emerg Med. 2019; 74(5):611–21. https://doi.org/10.1016/j.annemergmed.

2019.04.007 PMID: 31229392; PubMed Central PMCID: PMC6864746.

19. Hoppe JA, Kim H, Heard K. Association of emergency department opioid initiation with recurrent opioid

use. Ann Emerg Med. 2015; 65(5):493–9 e4. https://doi.org/10.1016/j.annemergmed.2014.11.015

PMID: 25534654.

20. Colliers A, Bartholomeeusen S, Remmen R, Coenen S, Michiels B, Bastiaens H, et al. Improving Care

And Research Electronic Data Trust Antwerp (iCAREdata): a research database of linked data on out-

of-hours primary care. BMC Res Notes. 2016; 9:259. https://doi.org/10.1186/s13104-016-2055-x

PMID: 27142361; PubMed Central PMCID: PMC4855754.

21. Bartholomeeusen SP H.; Van Royen P.; Remmen R.; Coenen S. iCAREdata: Improving Care And

Research Electronic Data Trust Antwerp. Zenodo. 2017. https://doi.org/10.5281/zenodo.823697

22. Nivel. Nivel Primary Care Database 2020 [cited 2020 2020-07-24]. Available from: https://www.nivel.nl/

en/nivel-primary-care-database.

23. Kuchinke W, Ohmann C, Verheij RA, van Veen EB, Arvanitis TN, Taweel A, et al. A standardised

graphic method for describing data privacy frameworks in primary care research using a flexible zone

model. Int J Med Inform. 2014; 83(12):941–57. Epub 2014/09/23. https://doi.org/10.1016/j.ijmedinf.

2014.08.009 PMID: 25241154.

24. Weesie Y. Uitgelicht: opioïden 2021 [updated 2019-10-22; cited 2021 2021-10-5]. Available from:

https://www.nivel.nl/nl/uitgelicht/uitgelicht-opioiden.

PLOS ONE opioid prescribing in out-of-hours primary care

PLOS ONE | https://doi.org/10.1371/journal.pone.0265283 April 7, 2022 10 / 11

https://doi.org/10.1001/jama.2018.0899
https://doi.org/10.1001/jama.2018.0899
http://www.ncbi.nlm.nih.gov/pubmed/29509867
https://doi.org/10.1111/pme.12815
https://doi.org/10.1111/pme.12815
http://www.ncbi.nlm.nih.gov/pubmed/26118347
https://doi.org/10.1177/1715163518754918
http://www.ncbi.nlm.nih.gov/pubmed/29531629
https://doi.org/10.7326/M14-2559
https://doi.org/10.7326/M14-2559
http://www.ncbi.nlm.nih.gov/pubmed/25581257
https://doi.org/10.1038/s41572-019-0137-5
http://www.ncbi.nlm.nih.gov/pubmed/31919349
https://doi.org/10.1007/s40122-018-0096-7
http://www.ncbi.nlm.nih.gov/pubmed/29623667
https://doi.org/10.1016/S2468-2667%2819%2930128-8
http://www.ncbi.nlm.nih.gov/pubmed/31444001
https://doi.org/10.2174/187447370801150611184218
http://www.ncbi.nlm.nih.gov/pubmed/26084418
http://www.inami.fgov.be/nl/statistieken/geneesmiddel/Paginas/Statistieken-geneesmiddelen-apothekenfarmanet.aspx#.WkNnzd-nFPY
http://www.inami.fgov.be/nl/statistieken/geneesmiddel/Paginas/Statistieken-geneesmiddelen-apothekenfarmanet.aspx#.WkNnzd-nFPY
http://www.gipdatabank.nl
https://doi.org/10.1093/eurpub/ckz083
http://www.ncbi.nlm.nih.gov/pubmed/31086964
https://doi.org/10.1016/j.annemergmed.2015.03.026
https://doi.org/10.1016/j.annemergmed.2015.03.026
http://www.ncbi.nlm.nih.gov/pubmed/25952503
https://doi.org/10.1016/j.annemergmed.2019.04.007
https://doi.org/10.1016/j.annemergmed.2019.04.007
http://www.ncbi.nlm.nih.gov/pubmed/31229392
https://doi.org/10.1016/j.annemergmed.2014.11.015
http://www.ncbi.nlm.nih.gov/pubmed/25534654
https://doi.org/10.1186/s13104-016-2055-x
http://www.ncbi.nlm.nih.gov/pubmed/27142361
https://doi.org/10.5281/zenodo.823697
https://www.nivel.nl/en/nivel-primary-care-database
https://www.nivel.nl/en/nivel-primary-care-database
https://doi.org/10.1016/j.ijmedinf.2014.08.009
https://doi.org/10.1016/j.ijmedinf.2014.08.009
http://www.ncbi.nlm.nih.gov/pubmed/25241154
https://www.nivel.nl/nl/uitgelicht/uitgelicht-opioiden
https://doi.org/10.1371/journal.pone.0265283


25. Farquhar-Smith P, Gubbay A. Tramadol and acetaminophen combination for chronic non-cancer pain.

Expert Opin Pharmacother. 2013; 14(16):2297–304. https://doi.org/10.1517/14656566.2013.839985

PMID: 24067074.

26. Turk DC, Wilson HD, Cahana A. Treatment of chronic non-cancer pain. Lancet. 2011; 377(9784):2226–

35. https://doi.org/10.1016/S0140-6736(11)60402-9 PMID: 21704872.

27. NHG-werkgroep. NHG-Standaard Pijn version 2.1 2018 [cited 2020]. Available from: https://richtlijnen.

nhg.org/standaarden/pijn.

28. Gilles HC S.; Chaspierre A.; Kessels T.; Mingels S., Vanhalewyn M. Aanpak van Chronische pijn in de

eerste lijn, herziening 2017. 2017.

29. O’Brien T, Christrup LL, Drewes AM, Fallon MT, Kress HG, McQuay HJ, et al. European Pain Federa-

tion position paper on appropriate opioid use in chronic pain management. Eur J Pain. 2017; 21(1):3–

19. https://doi.org/10.1002/ejp.970 PMID: 27991730; PubMed Central PMCID: PMC6680203.

30. Chau DL, Walker V, Pai L, Cho LM. Opiates and elderly: use and side effects. Clin Interv Aging. 2008; 3

(2):273–8. https://doi.org/10.2147/cia.s1847 PMID: 18686750; PubMed Central PMCID: PMC2546472.

31. Daoust R, Paquet J, Moore L, Emond M, Gosselin S, Lavigne G, et al. Recent opioid use and fall-related

injury among older patients with trauma. CMAJ. 2018; 190(16):E500–E6. https://doi.org/10.1503/cmaj.

171286 PMID: 29685910; PubMed Central PMCID: PMC5915247 committee fees from Purdue Pharma

and AstraZeneca, advisor committee fees from Paladin, and conference fees from Cannimed and Til-

ray, outside the submitted work. No other competing interests were declared.

32. Shah A, Hayes CJ, Martin BC. Characteristics of Initial Prescription Episodes and Likelihood of Long-

Term Opioid Use—United States, 2006–2015. MMWR Morb Mortal Wkly Rep. 2017; 66(10):265–9.

https://doi.org/10.15585/mmwr.mm6610a1 PMID: 28301454; PubMed Central PMCID: PMC5657867.

PLOS ONE opioid prescribing in out-of-hours primary care

PLOS ONE | https://doi.org/10.1371/journal.pone.0265283 April 7, 2022 11 / 11

https://doi.org/10.1517/14656566.2013.839985
http://www.ncbi.nlm.nih.gov/pubmed/24067074
https://doi.org/10.1016/S0140-6736%2811%2960402-9
http://www.ncbi.nlm.nih.gov/pubmed/21704872
https://richtlijnen.nhg.org/standaarden/pijn
https://richtlijnen.nhg.org/standaarden/pijn
https://doi.org/10.1002/ejp.970
http://www.ncbi.nlm.nih.gov/pubmed/27991730
https://doi.org/10.2147/cia.s1847
http://www.ncbi.nlm.nih.gov/pubmed/18686750
https://doi.org/10.1503/cmaj.171286
https://doi.org/10.1503/cmaj.171286
http://www.ncbi.nlm.nih.gov/pubmed/29685910
https://doi.org/10.15585/mmwr.mm6610a1
http://www.ncbi.nlm.nih.gov/pubmed/28301454
https://doi.org/10.1371/journal.pone.0265283

