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Abstract

Introduction: Due to their euphoric and sedative effects, opioid analgesics have high potential for abuse and dependence. In the last decade in the
USA and many Western European Countries the prescription rates of opioid analgesics have steadily increased.

Objective: This study describes 5-year trends in the prescription of opioid analgesics and risk indicators such as duration, dose and ‘doctor shopping’
in Northern Germany.

Methods: The annual rates of opioid analgesic prescriptions have been analysed for patients with statutory health insurance processed by the North
German Pharmacy Data Center for the years 2011-2015. A distinction was made between non-cancer patients and cancer patients, and different groups
according to prescription duration and dose level.

Results: Between 2011 and 2015, the annual number of patients with opioid analgesic prescriptions increased from 500,000 to 550,000. About half of
non-cancer-patients (85% of the total sample) and cancer patients received opioid analgesics for 90 days or less. The rates for long-term prescriptions
(=9 months) ranged between 6-7% for non-cancer patients and 7-8% for cancer patients. Between 1.2-1.8% received opioid analgesics in doses
of more than two defined daily doses. The majority of non-cancer patients with opioid analgesic prescriptions were female. The average age of non-
cancer patients was 66 years. About 80% of non-cancer patients with first opioid analgesic prescription received World Health Organization step II
medication.

Conclusion: For the first time, this study provides comprehensive patient-related analyses of opioid analgesic prescriptions in Germany over a 5-year
period. Despite a slight increase in the overall number of opioid analgesic prescriptions, an epidemic spread of opioid analgesics cannot be observed.
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have also been found in the UK. Half of these patients have been
taking these drugs for at least 12 months (Marsden et al., 2019).
Between 2015/2016 and 2017/2018, however, the prevalence of
OA intake decreased slightly (Taylor et al., 2019). In Germany in
2014 the prevalence rate of taking prescribed opioids among
patients with statutory health insurance (SHI) was 4.8% (with-
out-codeine prescriptions), and the proportion of long-term users,
with 28.8% among all patients with OA prescriptions, was much
lower (Buth et al., 2019).

Germany ranks number two (after USA) among the countries
reporting consumption of opioids for pain management in the

Background

Opioids are used as highly effective pain killers, in anaesthesia
(sedation) and as pharmacological options for maintenance ther-
apy in the management of opioid dependence. Depending on
their potency, the majority of opioids are subject to legal controls
and regulations including special requirements with regard to
prescriptions and documentation. Due to their euphoric and seda-
tive effects and the related high potential for abuse and depend-
ence opioids are often trafficked outside of regular prescription
(so called 'black market'). In the USA the unregulated prolifera-
tion of opioids has resulted in an opioid epidemic in the recent
years, culminating in 47,600 opioid overdose deaths in 2017

(Lippold et al., 2019). In 24-35-year-olds, 20% of deaths were
related to opioids in 2016 (Gomes et al., 2018). High amounts of
overdose deaths were caused by fentanyl or fentanyl analogues
(Hedegaard et al., 2018), mainly by illicitly manufactured fenta-
nyl (Jones et al., 2018). The prevalence of prescribed opioid use
among adults in the USA increased from 4.1% in 1999/2000 to
6.8% in 2013/2014 (Mojtabai, 2018), particularly among long-
term users. In 1999/2000, 45.1% of all patients received pre-
scribed opioids for prolonged periods of time, compared with
79.4% in 2013/2014 (Mojtabai, 2018). At 12.8% for the years
2017/2018, high rates of opioid analgesics (OAs) prescriptions
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period 2016-2018 (International Narcotics Control Board, 2020).
Whereas the overall prescriptions of defined daily doses (DDDs)
of OAs in Germany have continuously increased from 360 m in
2008 to 423 m in 2017 (Boger and Schmidt, 2018), there are cur-
rently no indications for an epidemic opioid use among patients
(Marschall et al., 2016). This finding is in line with a recent
review by Rosner et al. (2019), including 12 German studies for
the years 1990-2018. According to a recent study by Kraus et al.
(2019) the number of people with opioid addiction in Germany is
about 166,000 and has hardly changed over the past 20 years.
Cooper et al. (2017) reported comparable findings regarding opi-
oid use in the UK. In the Netherlands Kalkman et al. (2019)
found a substantial increase in opioid prescriptions from 4.1% to
7.5% between 2008 and 2017. Chenaf et al. (2019) stated for
France that from 2004 to 2017, prescription opioid use at least
doubled and oxycodone use increased particularly — although,
without an indication for an ‘opioid epidemic’. Wertli et al.
(2017) found a similar trend for Switzerland. In their sample,
which represented one-sixth of the Swiss population, the number
of potent OA prescriptions more than doubled between 2006 and
2013. Nevertheless, according to an estimate by Glaeske (2018),
up to 400,000 people in Germany are abusing opioids or are
dependent, and recent epidemiological data are missing as
respective general population surveys did not distinguish between
OA and other analgesics (Atzendorf et al., 2019).

A relevant problem in comparing findings of epidemiological
studies are differences in the definition of ‘abusive’ or ‘depend-
ent’ use of opioids. Especially among patients with chronic pain,
estimates of prevalence of opioid misuse, abuse and addiction are
difficult to determine (Ballantyne, 2015). Whereas some studies
focus on long-term use of opioids (Buth et al., 2017) or on high-
dose use (Dunn et al., 2010; Gomes et al., 2011) others are using
a combination of dose and intake duration (Hauser et al., 2018;
Kobus et al., 2012; Marschall et al., 2016).

Generally, the intake of opioids for more than 3 months and
doses that exceed the recommendations suggested in the S3
guideline ‘Long-term opioid use in non-cancer pain’ (Hauser
et al., 2014) (currently equivalents to 120 mg morphine) are
regarded to be problematic. Other studies have used further
parameters to determine potential opioid abuse, such as addi-
tional hospitalizations due to psychoactive substances use prob-
lems (Marschall et al., 2016), number of consulted doctors to
obtain higher amounts of opioids (‘doctor shopping’) or regular
concurrent use of drugs for anxiety or insomnia (Skurtveit et al.,
2011). Depending on which indicator and/or cut-off has been
chosen to define abusive or dependent opioid use, the respective
prevalence rates can vary substantially.

By considering these methodological differences, the aim of
this study was to describe 5-year trends in the prescription of
OAs in Germany by defining the (problematic) intake of OAs on
the basis of dose and duration of prescriptions. Prevalence rates
and trends for the years between 2011 and 2015 have been calcu-
lated on the basis of prescription data for different patient groups
from Northern Germany with a SHI, which is mandatory for
German inhabitants. Especially, people with higher income or
with specific professions (e.g. civil servants) have the opportu-
nity to leave the SHI and switch to the private health insurance
sector (in 2015, 11.1% of German inhabitants had private health
insurance). These cases as well as private prescriptions for SHI
insured patients (which can be made for individual reasons) are
not part of the data set. Further study objectives included to

identify specific medications of particular relevance for different
groups of problem opioid users and whether this relevance has
changed over time. These analyses can contribute to a better
understanding on the prevalence and risk indicators such as dura-
tion, dose and so-called 'doctor shopping' in the prescription of
OAs for non-cancer-patients (NCPs) and cancer patients (CPs).

Methods

Based on prescriptions for SHI patients processed by the North
German Pharmacy Data Center (NARZ/AVN) for the years
20112015, patients with OAs prescriptions have been analysed
for each following observation year within this period. For this
purpose also prescription data from 2016 was available.

The NARZ/AVN processes SHI prescription data from all
SHI companies for the vast majority of pharmacies in the federal
states of Schleswig-Holstein (89.6% of all pharmacies), Hamburg
(86.5%), Lower Saxony (76.8%) and Bremen (89.9%). For
Northern Germany, the data provide, therefore, almost complete
and representative insights into the prescription of all OA medi-
cations. For the statistical analyses OAs of the Anatomical
Therapeutic Chemical (ATC) code group NO2A have been
included. In correspondence to Schubert et al. (2013), prescrip-
tions containing codeine were excluded. Dihydrocodeine (ATC
code NO2AAO0S8) has been included only if the main indication
was pain treatment. In the observational period, between 11.2 m
(in 2011) and 11.4 m SHI-insured citizens (in 2015) were living
in the respective four federal states. The total population was
129 min 2011 and 13.2 m in 2015.

An anonymous dataset was extracted from the NARZ/AVN
database including data on patient code, age, place of residence
and (indirectly) gender (for a complete description of the data
protection concept, see Verthein et al., 2013). Besides this, infor-
mation about the prescribing physician (including practice site
and medical speciality) and the pharmacy were obtained. Further,
data on the prescribed medication (i.e. formulation, concentra-
tion, single and total dose) were part of the dataset. All data were
retrieved in text-tab format (ASCII) and processed and analysed
by using IBM Statistical Package for the Social Sciences (SPSS)
25 (IBM, 2017).

The period of an OA prescription within an individual obser-
vation year was calculated as the sum of the time intervals
between filled prescriptions plus a ‘probable intake duration’ of
the last prescribed medication. The basis for the probable intake
duration of the last prescribed medication was the average con-
centration per day of previous prescriptions. If a patient had
received only one single prescription of a medication group
within a year, the duration of intake was set as the number of
DDDs of the medication (for detailed information see Buth et al.,
2019).

As the dataset did not include patients’ diagnoses, a distinc-
tion was made between NCPs and CPs on the basis of further
prescribed medications that indicate cancer treatment (for exam-
ple cytostatic drugs). Patients with OA prescriptions between
2011-2015 were divided into five groups: short-term prescrip-
tions up to 3 months (<90 days) according to the clinical practice
guideline ‘Long-term opioid use in non-cancer pain’ (LONTS)
(Héauser et al, 2014), prescriptions over prolonged periods of time
between 3-9 months (91-274 days), long-term prescriptions over
9 months with a low dose (=275 days and <1 DDD/day),
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Table 1. Groups of non-cancer patients (NCPs) and cancer patients (CPs) according period and dose of opioid analgesic (OA) prescription between

2011-2015.

2011 2012 2013 2014 2015

NCP cpP NCP cP NCP cpP NCP cP NCP cP
<90 days 56.3% 49.9% 56.6% 49.5% 55.9% 48.2% 55.8% 48.3% 55.8% 48.4%
91-274 days 16.0% 20.9% 16.5% 21.3% 16.1% 21.3% 16.1% 21.6% 15.9% 21.7%
=275 days and 21.0% 21.4% 20.5% 21.7% 21.7% 22.9% 21.9% 22.8% 22.3% 23.0%
<1 DDD/day
=275 days and 5.3% 6.1% 5.0% 5.9% 5.1% 5.9% 4.9% 5.7% 4.8% 5.4%
>1-2 DDD/day
=275 days and 1.4% 1.8% 1.3% 1.7% 1.3% 1.7% 1.3% 1.6% 1.2% 1.5%
>2 DDD/day
OA patients per 427,635 75,889 448,914 78,268 443,370 71,357 457,792 79,140 466,908 79,228
group and year
No. of OA patients 503,524 527,182 520,727 536,932 546,136

per year

DDD: defined daily dose.

long-term prescriptions over 9 months with a higher dose (= 275
days and >1 to 2 DDD/day) and one group with long-term high-
dose prescriptions (=275 days and >2 DDD/day). The majority
of the evaluations are limited to the group of NCPs. The analyses
of'initial OA prescriptions included patients with an OA prescrip-
tion between 2011-2015 and for the first time since 2006, the
first year from which data was available.

Results

Between 2011 and 2015, the annual number of SHI patients with
OA prescriptions was between 500,000 and 550,000 (Table 1).
This correspondents to a prevalence rate of 4.5% in 2011 and
4.8% 1in 2015 (Buth et al., 2019). Based on co-medications, about
15% of these patients were identified as CPs. In the respective
years about half of the NCPs and CPs received OA prescriptions
for 90 days or less, with slightly higher prescription rates among
NCPs (Table 1). The proportion of CPs with OA prescriptions for
3-9 months was higher than for NCPs (21% vs 16%). Long-term
prescription rates of 9 months (or 275 days) or more ranged
between 6—7% for NCPs and 7-8% for CPs. Only a small group
of patients received prescribed OAs sin doses of more than two
DDDs for 9 months or more. Although the small differences
between 2011 and 2015 reach statistical significance (Chi>-test,
NCP: 4>=326.3, p<<0.001, CP: ¥>=133.1, p<<0.001), apart from
an overall increase in the number of patients with OA prescrip-
tions, neither a relevant upwards nor a downwards trend can be
identified with regard to period and dose of OA prescriptions.

In 2015, the majority (63%; n=275,586) of the NCPs with
OA prescriptions were female. Higher proportions of males
were found in the group of patients with short-term prescriptions
(=90 days) and particularly among those with long-term pre-
scriptions for more than 9 months and doses higher than two
DDDs (Table 2). The average age of NCP was 66 years. More
than half of the NCPs (53%) were 60 years or older, 38% at least
75 years old. The number of long-term prescriptions increased
with higher age of the NCPs, but only in the group of patients
with low-dose prescriptions below one DDD. Long-term

prescriptions of high-doses of OAs (>2 DDD) were most preva-
lent among the age groups between 45-74 years.

Within a year more than three out of four patients (78.8%)
received an OA prescription from one physician, 17% from two
and a minority of 4.3% from three or more physicians. There was
an association between prolonged prescription periods with higher
dose levels and an increased number of prescribing doctors.
Among NCP patients with long-term OA prescriptions in high
doses (>2 DDDs) in 2015, almost half received prescriptions from
two or more physicians. The majority of prescribers were general
practitioners (GPs) (66.3%) followed by internists (26.6%). The
proportion of prescribing GPs and anaesthesiologists was com-
paratively low among patients with short-term OA prescriptions
(<90 days), whereas the proportion of prescribing internists and
anaesthesiologists was comparatively high in NCPs with long-
term and higher OA dose (>1 DDD) prescriptions (Table 2).

It should be emphasized that for the years 2011-2014,
patients’ characteristics show a very similar pattern. The distribu-
tion of gender (male: 36.2-37.0%), age (mean age: 65.7-66.0
years) and number of doctors (one doctor: 78.8-80.0%) remains
stable for the total sample as well as between the specific groups.

The majority of NCPs with a first OA prescription between
2011-2015 received a WHO step II medication. In each of the 5
years, the proportion of WHO step II medications was at least
80% (Table 3). In each year, there was a tendency for the propor-
tion of NCPs with WHO step III medications to increase in long-
term and with higher doses. When OAs were prescribed for the
first time and in long-term and higher doses they included medi-
cations with higher potency more often (WHO step I1I). However,
between 2012 and 2015, the proportion of step II and Il medica-
tions among NCP with long-term prescription of more than one
DDD per day diverged towards less potent step II medications.
This is not the case for NCPs with short-term (<90 days) OA
prescriptions (related to their first prescription). For this group,
the proportion of step II and III medication did not change sig-
nificantly between 2011 and 2015.

The WHO step II medications tramadol and tilidine were the
most often used medications for OA first-time prescriptions
(Table 4). The proportions of both medications changed only
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Table 3. Non-cancer patients (NCPs) with first opioid analgesic (OA) prescription according to World Health Organization (WHO) pain ladder (step II
and III) in groups according to duration and dose of OA prescriptions from 2011-2015.

<90 days 91-274 days =275 days and =275 days and Total %
<1 DDD/day >1 DDD/day

2011 WHO-II 82.0% 75.3% 66.6% 71.2% 80.2%
WHO-III 18.0% 24.7% 33.4% 28.8% 19.8%

n patients 149,102 19,162 12,009 1326 181,598
2012 WHO-II 80.8% 72.4% 64.3% 63.9% 78.5%
WHO-III 19.2% 27.6% 35.7% 36.1% 21.5%

n patients 156,519 21,450 13,956 2060 193,984
2013 WHO-II 80.6% 72.1% 64.2% 64.1% 78.4%
WHO-III 19.4% 27.9% 35.8% 35.9% 21.6%

n patients 153,307 20,473 13,185 1682 188,647
2014 WHO-II 81.1% 72.7% 64.1% 68.7% 79.0%
WHO-III 18.9% 27.3% 35.9% 31.3% 21.0%

n patients 153,829 19,321 12,130 1229 186,509
2015 WHO-II 80.5% 72.6% 61.9% 71.0% 78.4%
WHO-III 19.5% 27.4% 38.1% 29.0% 21.6%

n patients 150,817 18,334 11,521 1095 181,767

DDD: defined daily dose.
Note: 36.1% of the patient group ‘=275 days and >1 DDD/day’ with first OA prescription in 2012 were treated with WHO step III medication.

Table 4. Type of opioid analgesic (OA) for non-cancer patients (NCPs) with first OA prescription by patient groups according to length of prescription
and dose from 2011 to 2015.

Type of 0A <90 days 91-274 days =275 days and =275 days and Total %
<1 DDD/day >1 DDD/day
2011 Morphine 4.0% 3.7% 3.9% 3.9% 4.0%
Oxycodone 6.6% 9.9% 12.3% 5.7% 7.3%
Fentanyl 5.2% 8.3% 11.3% 16.7% 6.1%
Tilidine 25.3% 29.0% 28.2% 41.7% 26.1%
Tramadol 53.9% 43.2% 36.7% 25.1% 51.2%
Other OA 5.0% 5.9% 7.5% 6.9% 5.3%
2012 Morphine 4.5% 4.3% 4.4% 3.8% 4.4%
Oxycodone 7.3% 10.7% 13.8% 6.3% 8.2%
Fentanyl 5.2% 8.7% 11.1% 19.1% 6.2%
Tilidine 28.6% 30.9% 28.8% 39.1% 29.0%
Tramadol 50.1% 38.9% 34.0% 23.3% 47.2%
Other OA 4.4% 6.6% 7.8% 8.5% 5.0%
2013 Morphine 4.5% 4.3% 4.2% 3.9% 4.4%
Oxycodone 7.8% 12.0% 14.3% 7.6% 8.8%
Fentanyl 5.0% 8.0% 10.4% 17.6% 5.8%
Tilidine 25.2% 28.6% 29.1% 39.5% 26.1%
Tramadol 53.2% 40.8% 33.8% 23.0% 50.0%
Other OA 4.3% 6.4% 8.2% 8.4% 4.9%
2014 Morphine 4.2% 3.7% 3.4% 3.6% 4.1%
Oxycodone 8.3% 12.9% 16.2% 6.3% 9.4%
Fentanyl 4.4% 7.5% 9.6% 15.6% 5.2%
Tilidine 28.2% 31.8% 31.5% 44.0% 28.9%
Tramadol 50.7% 37.6% 31.3% 22.1% 47.7%
Other OA 4.3% 6.5% 8.1% 8.4% 4.8%
2015 Morphine 4.4% 3.8% 3.2% 3.2% 4.3%
Oxycodone 8.9% 13.2% 17.8% 6.6% 9.9%
Fentanyl 4.2% 7.4% 10.1% 16.0% 5.0%
Tilidine 29.9% 33.7% 32.5% 45.5% 30.6%
Tramadol 48.1% 35.5% 28.3% 21.9% 45.2%
Other OA 4.6% 6.4% 8.1% 6.8% 5.0%

DDD: defined daily dose.
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slightly over time, whereas the number of tilidine prescriptions
increased while tramadol prescriptions decreased between 2011
and 2015. The proportion of oxycodone increased, fentanyl pre-
scriptions slightly decreased in the same period of time. Over the
years observed, NCPs with first-time prescriptions for more than
9 months received tilidine and fentanyl more often. In contrast,
tramadol was much less frequently used as the first medication
for NCPs with long-term prescriptions.

Discussion and conclusions

This study aimed to describe long-term trends in the prescription
of OAs between 2011 and 2015 in Northern Germany. In order to
identify possible risks of OA abuse, different groups of patients
were compared according to duration and dose of OAs.

In line with previous research in the field, our findings con-
firm that despite a slight increase in the overall number of OA
prescriptions, an epidemic spread of OAs cannot be observed for
the recent years in Germany (Buth et al., 2019; Rosner et al.
2019; Seitz et al., 2019). Also, between different patient groups
(NCPs/CPs, OA prescription periods and doses), we found no
substantial changes in the proportions of long-term prescriptions
between 2011 and 2015. The statistical significance of the small
changes between 2011 and 2015 is due to the huge sample size;
however, the relevance of these changes is negligible. Our find-
ings are in contrast to reported increases (of about 4%) of long-
term prescriptions among NCPs for the years 2001-2009 (Buth
et al. 2019; Schubert et al. 2013). Although Germany is on the
second rank after the USA among the countries with the highest
average consumption of opioids for pain treatment (International
Narcotics Control Board, 2020), the societal conditions and
dynamics for an opioid epidemic and overdose death crisis differ
between both countries. For instance, most OAs are highly regu-
lated medications and controlled by the German Narcotics Act. In
contrast in the USA, OAs (predominantly oxycodone, accompa-
nied by aggressive marketing) were prescribed in high doses and
for long periods for pain management (International Narcotics
Control Board, 2020). Except for a short fentanyl overdose epi-
demic in Bavaria between 2011-2014 among persons of whom
the majority were known to the police as problem drug users
(Sinicina et al., 2017), OA medication does not contribute sub-
stantially to the number of drug-related deaths in Germany. In
2018, 7.1% of drug related deaths were caused by synthetic OAs
(Drogenbeauftragte, 2019). The stable trend of long-term OA
prescriptions in recent years in Germany indicates cautious pre-
scribing behaviour by the treating doctors. This low-risk behav-
iour largely based on short-term prescriptions and low doses
among NCPs and CPs leads to a lower risk of developing an opi-
oid crisis in Germany.

For the assessment of potential OA abuse, the group of NCPs
are of particular interest, as these patients potentially develop an
OA intake that is unconnected with the basic diagnosis or indica-
tion of the OA prescription. With about 85% the majority of
patients in this analysis were NCPs. We found differences
between groups of NCPs with different periods of time and doses
of OA prescriptions: For the year 2015, the proportion of men
among NCPs with short-term OA prescriptions and among those
with high dose long-term prescriptions was disproportionately
high. Further, the average age was the lowest among these two

groups. Since younger age and male gender are risk factors for
OA abuse (Edlund et al., 2010; Marschall et al., 2016), it can be
assumed that among these two prescription groups, the propor-
tion of NCPs with abusive OA use might be increased.

The number of prescribing physicians can be a further indi-
cator for potential abusive OA intake (Young et al., 2019). In the
present study a higher number of prescribing physicians was
found among long-term users with daily doses of more than one
DDD in 2015. However, given the missing diagnoses, no final
conclusions can be made on the basis of the data of this study, as
the number of doctors prescribing OAs per se is not a precise
direct indicator for so-called ‘doctor shopping’. Furthermore,
the likelihood of multiple types of physicians being involved —
especially anaesthesiologists who are the specialists in pain
management — increases with the number of prescriptions.
Indeed, receiving OA prescriptions from several doctors (for
non-medical use) appears to play a less important role com-
pared with benzodiazepines (BZD) or Z-drug prescriptions
(Verthein et al., 2019). Also, Hulme et al. (2018) found in their
meta-analysis that the main source of pharmaceutical opioids
for non-medical use are friends and family and that illegitimate
practices such as 'doctor shopping' are mainly uncommon. In
contrast to this, Ponté et al. (2018) have calculated a doctor
shopping indicator (DSI) to compare patients with OA and those
with BZD prescriptions and concluded that OA and BZD have a
comparable DSI. However, the highest 'doctor shopping' quota
was found for the BZD flunitrazepam, and the overall prescrip-
tion rates of analgesics appears to be higher in France than in
Germany (Jacob and Kostev, 2018).

The vast majority of SHI-insured NCPs received OA pre-
scriptions from GPs, the second largest group of physicians in
Germany (11.1% of all physicians) after internists (14.0%)
(Bundesirztekammer, 2018). Both, GPs and internists were dis-
proportionately frequent long-term prescribers which might be
related to the fact that the present study was not able to separate
sufficiently NCPs from CPs (see in the following). Among
patients with short-term OA prescriptions, orthopaedists account
for a relatively high proportion (12.5%) of prescriptions, suggest-
ing that they often prescribe OAs temporarily and as intended
(e.g. for musculoskeletal pain). So far, little research has been
done on different professional medical groups prescribing OAs
(Marschall and L'hoest, 2011; Tolle et al., 2019). The data pre-
sented in this study give an almost representative insight for
Northern Germany for the first time.

WHO step II medications are predominately used for first-
time prescriptions to NCPs. Overall, the proportions of step II
and step 11l medications changed very slightly over the period of
5 years. However, one-fifth of all NCPs treated with OAs
received a highly potent step III medication as a first-time pre-
scription. This rate was higher compared with German data for
the year 2009 (16%) (Schubert et al., 2013). In particular with
regard to fentanyl, which is primarily used in the form of patches,
this prescription practice can be regarded as critical. First, as
first-time admission to opioid-naive patients it is only recom-
mended if oral use of painkillers is not feasible (Garbe et al.,
2012). Second, as we found in this study, among long-term users
with more than one DDD per day the proportion of NCPs with
first-time fentanyl prescription was substantially increased. With
regard to the increased proportion of first-time tilidine prescrip-
tions in this group, further research is needed to clarify whether
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the findings are related to the particular addictive potential or the
medical treatment concept of the prescribing physicians.

For the first time, the present study provides comprehensive
patient-related analyses of OA prescriptions in Germany over a
period of 5 years. The strength of this study lies in the almost
complete coverage of the prescription data from all SHIs across
four German federal states. This also results in a relevant limi-
tation: prescriptions on private recipes as well as all privately
insured persons — about 11% of all insured persons in Germany
— were not included in the study. However, the amount of SHI-
insured persons switching to private OA prescriptions might be
less relevant as for BZD and Z-drugs. Hoffmann et al. (2012)
found lower OA prescription rates and smaller quantities
(DDD) in the southern federal states of Germany compared
with prescriptions in the northern and eastern regions.
However, as this study is only based on data from one health
insurance company and for the year 2011 it remains unclear
whether these regional differences apply to all German SHI
patients. In order not to overload the results we omitted strati-
fied analyses by sex and age groups. Findings from studies by
Schubert et al. (2013) and Jacob and Kostev (2018) as well as
our own studies (Buth et al., 2019) indicate that women and
older patients have higher rates and longer periods of OA (and
pain medication) prescriptions.

Treede and Zenz (2015) pointed out that the proportion of
opioid prescriptions for non-cancer pain based on data from 2010
is 77%, indicating the need to update the S3 clinical guideline
‘Long-term use of opioids for chronic non-tumour related pain’.
A further limitation of our study is that the identification of CPs
was only based on concomitant medication and/or on prescrip-
tions by oncologists. Given this, it might be the case that the
group of NCPs also included CPs.

Treede and Zenz (2015) also point out that the ‘magic’
3-month limit was mainly defined on the requirements of regula-
tory authorities rather than on clinical effectiveness. Prolonged
pain treatments with OAs can therefore have a therapeutic justi-
fication despite this 3-month rule.

Another limitation is the immanent assumption that the pre-
scribed OA is actually taken. Physicians often recommend lower
levels of intake, or patients stop prematurely or take lower doses
(Knopf and Grams, 2013). The assumed OA intake included in
this study could therefore be overestimated.

Acknowledgements

The authors would like to thank Ommo Meiners from NARZ/AVN for
technical support and advice on the preparation and generation of the
database. The author contributions were as follows: UV and MSM con-
ceptualized and designed the study. BS, SB and AD made a substantial
contribution to the concept, acquisition of data, the analyses and interpre-
tation. UV drafted the manuscript. BS, MSM and SB commented and
revised it critically for important intellectual content. All authors
approved the version to be published.

Declaration of conflicting interests

The authors declared the following potential conflicts of interest with
respect to the research, authorship, and/or publication of this article: UV
received speaker’s honoraria and travelling expenses from Mundipharma
GmbH and received travelling expenses from CAMURUS GmbH. BS
received an unrestricted educational grant and travelling expenses
from CAMURUS GmbH. SB, AD and MSM declare no conflicts of
interest.

Funding

The authors disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: The underlying
research project was funded by the Innovation Committee of the Federal
Joint Committee (Gemeinsamer Bundesausschuss, G-BA) (project No.
01VSF16049).

ORCID iD

Uwe Verthein https://orcid.org/0000-0002-5565-5536

References

Atzendorf J, Rauschert C, Seitz NN, et al. (2019) The use of alcohol,
tobacco, illegal drugs and medicines—an estimate of consumption
and substance-related disorders in Germany. Dtsch Arztebl Int 116:
577-584.

Ballantyne JC (2015) Assessing the prevalence of opioid misuse, abuse,
and addiction in chronic pain. Pain 56: 567-568.

Boger R-H and Schmidt G (2018) Analgetik. In: Schwabe U, Paffrath D,
Ludwig W-D, et al. (eds) Arzneiverordnungs-Report 2018. Berlin,
Heidelberg: Springer, pp. 289-302.

Bundesirztekammer (2018) Ergebnisse der Arztestatistik zum. Available
at:  https://www.bundesaerztekammer.de/ueber-uns/aerztestatistik/
aerztestatistik-2018/ (accessed 15 November 2019).

Buth S, Holzbach R, Martens MS, et al. (2019) Problematic medication
with benzodiazepines, “Z-drugs”, and opioid analgesics: An analysis
of national health insurance prescription data from 2006-2016. Dtsch
Arztebl Int 116: 607-614.

Buth S, Holzbach R, Rosenkranz M, et al. (2017) Der Gebrauch von
Medikamenten mit Abhéngigkeitspotential in Deutschland — eine
prospektive Analyse kassendrztlicher Verschreibungen der Jahre
2006 bis 2010. Bundesgesundheitsblatt 60: 865-872.

Chenaf C, Kabor¢ JL, Delorme J, et al. (2019) Prescription opioid anal-
gesic use in France: Trends and impact on morbidity-mortality. Eur
J Pain 23: 124-134.

Cooper AJM, Willis J, Fuller J, et al. (2017) Prevalence and incidence
trends for diagnosed prescription opioid use disorders in the United
Kingdom. Pain Ther 6: 73—84.

Drogenbeauftragte der Bundesregierung (2019) Drogen- und Suchtb-
ericht der Bundesregierung 2019. Berlin: Drogenbeauftragte der
Bundesregierung.

Dunn KM, Saunders KW, Rutter CM, et al. (2010) Opioid prescriptions
for chronic pain and overdose: A cohort study. Ann Intern Med 152:
85-92.

Edlund MJ, Martin BC, Fan MY, et al. (2010) Risks for opioid abuse
and dependence among recipients of chronic opioid therapy: Results
from the TROUP study. Drug Alcohol Depend 112: 90-98.

Garbe E, Jobski K and Schmid U (2012) Utilisation of transdermal fen-
tanyl in Germany from 2004 to 2006. Pharmacoepidemiol Drug Saf
21:191-198.

Glaeske G (2018) Medikamente 2016 — Psychotrope und andere Arz-
neimittel mit Missbrauchs- und Abhédngigkeitspotenzial. In: Deutsche
Hauptstelle fiir Suchtfragen (eds) DHS Jahrbuch Sucht 2018. Leng-
erich: Pabst Science Publishers, pp. 85-104.

Gomes T, Juurlink DN, Dhalla IA, et al. (2011) Trends in opioid use
and dosing among socio-economically disadvantaged patients. Open
Med 5: e13—e22.

Gomes T, Tadrous M, Mamdani MM, et al. (2018) The burden of opioid-
related mortality in the United States, 2001-2016. JAMA Netw Open
1:e180217-¢180217.

Héuser W, Bock F, Engeser P, et al. (2014) Clinical practice guideline:
Long-term opioid use in non-cancer pain. Dtsch Arztebl Int 111:
732-740.

Héuser W, Schubert T, Scherbaum N, et al. (2018) Langzeitopioidthera-
pie von nichttumorbedingten Schmerzen. Pravalenz und Pridiktoren


https://orcid.org/0000-0002-5565-5536
https://www.bundesaerztekammer.de/ueber-uns/aerztestatistik/aerztestatistik-2018/
https://www.bundesaerztekammer.de/ueber-uns/aerztestatistik/aerztestatistik-2018/

Verthein et al.

1217

von Krankenhausaufenthalten bei moglicher missbrauchlicher
Verwendung. Schmerz 32: 419—-426.

Hedegaard H, Minifio AM and Warner M (2018) Drug Overdose Deaths
in the United States, 1999-2017. NCHS Data Brief, no 329. Hyatts-
ville, MD: National Center for Health Statistics.

Hoffmann F, Glaeske G and Windt R (2012) Verordnung von starken
Opioiden im Jahr 2011. Schmerz 26: 707-714.

Hulme S, Bright D and Nielsen S (2018) The source and diversion of
pharmaceutical drugs for non-medical use: A systematic review and
meta-analysis. Drug Alcohol Depend 186: 242-256.

International Business Machines Corporation (IBM) (2017) /BM SPSS
Statistics 25 Core System User Guide. Armonk, NY: IBM Corpora-
tion 1989.

International Narcotics Control Board (2020) Narcotic Drugs. Estimated
World Requirements for 2020. Statistics for 2018. Vienna: United
Nations.

Jacob L and Kostev K (2018) Prevalence of pain medication prescrip-
tions in France, Germany, and the UK — a cross-sectional study
including 4,270,142 patients. Postgrad Med 130: 32-36.

Jones CM, Einstein EB and Compton WM (2018) Changes in synthetic
opioid involvement in drug overdose deaths in the United States,
2010-2016. JAMA 319: 1819-1821.

Kalkman GA, Kramers C, van Dongen RT, et al. (2019) Trends in use
and misuse of opioids in the Netherlands: A retrospective, multi-
source database study. Lancet Public Health 4: e498—e505.

Knopf H and Grams D (2013) Arzneimittelanwendung von Erwachsenen
in Deutschland. Bundesgesundheitsblatt 56: 868—877.

Kobus AM, Smith DH, Morasco BJ, et al. (2012) Correlates of higher-
dose opioid medication use for low back pain in primary care. J Pain
13: 1131-1138.

Kraus L, Seitz NN, Schulte B, et al. (2019) Estimation of the number
of people with opioid addiction in Germany. Dtsch Arztebl Int 116:
137-143.

Lippold KM, Jones CM, Olsen EO, et al. (2019) Racial/Ethnic and age
group differences in opioid and synthetic opioid-involved overdose
deaths among adults aged =18 years in metropolitan areas - United
States, 2015-2017. MMWR Morb Mortal Wkly Rep 68: 967-973.

Marschall U and L'hoest H (2011) Opioidtherapie in der Versorgungsre-
alitdt. Ein Beitrag zur Diskussion um ein weitverbreitetes Arzneimit-
tel. In: Repschldger U, Schulte C and Osterkamp N (eds) BARMER
GEK Gesundheitswesen aktuell 2011. Disseldorf: BARMER GEK,
pp. 242-269.

Marschall U, L'hoest H, Radbruch L, et al. (2016) Long-term opioid ther-
apy for chronic non-cancer pain in Germany. EurJ Pain 20: 767-776.

Marsden J, White M, Annand F, et al. (2019) Medicines associated with
dependence or withdrawal: A mixed-methods public health review
and national database study in England. Lancet Psychiatry 6: 935-950.

Mojtabai R (2018) National trends in long-term use of prescription
opioids. Pharmacoepidemiol Drug Saf 27: 526-534.

Ponté C, Lepelley M, Boucherie Q, et al. (2018) Doctor shopping of
opioid analgesics relative to benzodiazepines: A pharmacoepidemio-
logical study among 11.7 million inhabitants in the French countries.
Drug Alcohol Depend 187: 88—94.

Rosner B, Neicun J, Yang JC, et al. (2019) Opioid prescription patterns
in Germany and the global opioid epidemic: Systematic review of
available evidence. PLoS One 14: ¢0221153.

Schubert I, Thle P and Sabatowski R (2013) Increase in opiate prescrip-
tion in Germany between 2000 and 2010 — a study based on insur-
ance data. Dtsch Arztebl Int 110: 45-51.

Seitz NN, Lochbiihler K, Atzendorf J, et al. (2019) Trends in substance
use and related disorders — analysis of the Epidemiological Survey
of Substance Abuse 1995 to 2018. Dtsch Arztebl Int 116: 585-591.

Sinicina I, Sachs H and Keil W (2017) Post-mortem review of fentanyl-
related overdose deaths among identified drug users in Southern
Bavaria, Germany, 2005-2014. Drug Alcohol Depend 180: 286-291.

Skurtveit S, Furu K, Borchgrevink P, et al. (2011) To what extent does a
cohort of new users of weak opioids develop persistent or probable
problematic opioid use? Pain 152: 1555-1561.

Taylor S, Annand F, Burkinshaw P, et al. (2019) Dependence and With-
drawal Associated With Some Prescribed Medicines: An Evidence
Review. London: Public Health England, pp. 89-92.

Tolle T, Maier C and Likar R (2019) Neue Konzepte zum Umgang mit
Opioid-Schmerzmittel-Abhéngigkeit. Available at: https://www.cme-
kurs.de/kurse/neue-konzepte-zum-umgang-mit-opioid-schmerzmit-
tel-abhaengigkeit/ (17 November 2019).

Treede R-D and Zenz M (2015) Langzeitanwendung von Opioiden bei
chronischen nicht-tumorbedingten Schmerzen (LONTS 2). Dringend
notwendige neue Leitlinie. Schmerz 29: 5-7.

Verthein U, Buth S, Holzbach R, et al. (2019) Benzodiazepine und
Z-Substanzen — Analyse der kassenérztlichen Verschreibungen von
2006 bis 2015. Psychiat Prax 46: 399—405.

Verthein U, Martens MS, Raschke P, et al. (2013) Langzeitverschreibung
von Benzodiazepinen und Non-Benzodiazepinen. Gesundheitswesen
75: 430-437.

Wertli MM, Reich O, Signorell A, et al. (2017) Changes over time in
prescription practices of pain medications in Switzerland between
2006 and 2013: An analysis of insurance claims. BMC Health Serv
Res 17: 167.

White AG, Birnbaum HG, Schiller M, et al. (2009) Analytic models to
identify patients at risk for prescription opioid abuse. Am J Manag
Care 15: 897-906.

Young SG, Hayes CJ, et al. (2019) Doctor hopping and doctor shopping
for prescription opioids associated with increased odds of high-risk
use. Pharmacoepidemiol Drug Saf28: 1117-1124.


https://www.cme-kurs.de/kurse/neue-konzepte-zum-umgang-mit-opioid-schmerzmittel-abhaengigkeit/
https://www.cme-kurs.de/kurse/neue-konzepte-zum-umgang-mit-opioid-schmerzmittel-abhaengigkeit/
https://www.cme-kurs.de/kurse/neue-konzepte-zum-umgang-mit-opioid-schmerzmittel-abhaengigkeit/

