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Background: Primarily used for treating malignant pain, opioids are recently applied for
chronic non-tumor pain. For the lack of evidence based strategies from long-term studies,
opioids are discussed controversially, esp. considering cost-benefit.

Objectives: The purpose of this study is to evaluate characteristics in prescribing opioids for
tumor and non-tumor pain conditions.

Study design: Cost effectiveness study/observational study

Setting/Methods: Health insurance data of a German statutory health insurance company
(N = 6.800.000, data acquisition from 2006 to 2010) was evaluated by assigning opioid
prescriptions to certain pain related diagnoses using CART (Classification And Regression Tree)
segmentation analysis. Age- and gender-specific

characteristics of prescriptions were calculated.

Results: The number of prescriptions of opioid prescriptions increased linearly. Prescriptions
of mild opioids were decreasing for non-tumor pain, but increasing for tumor pain, while the
number of prescriptions of strong opioids was increasing both for tumor and nontumor pain.
Differences occurred in terms of duration and kind of the preferred substances, including
the considerations of common contraindications (e.g. somatoform disorders). The majority of
strong opioids being prescribed for non-tumor pain were fentanyl pain patches for 40 to 45
year old males with average annual costs of 1833 Euros per patient. Out of 21000 patients
with somatoform pain disorder, 44.4% were treated with opioids (20.7% with mild, 23.7%
with strong opioids).

Limitations: The results did not consider if the opioid medication was actually taken by
the patients. Another difference in terms of representativeness might occur since the gender
distribution varies between the official statistical data and data collected by the health insurance
company. Because of the acquisition of the data, no conclusions about possible correlation of
pain syndromes and educational and social classes are possible. Tumor patients who received
an opioid prescription for non-tumor pain could not be excluded.

Conclusions: While the overall expenditure of the health insurance companies increased,
it remains unknown which patient is receiving a particular opioid medication. Prescribing
behavior was often not consistent with common indications and contraindications.
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espite the fact that pain treatment is one of

the most important problems in general health

care, pain is often not treated sufficiently
(1,2). Considering the great variety of pain medication
and other — more invasive — therapies, the emerging
costs, both directly and indirectly, not only burden the
budget of the patients, but also of the health insurance
system, and therefore, the national economy itself (3).

Some of the most used remedies in pain therapy
are opioids for a long time period — and ever since
they have been discussed disputedly (4). Originally the
dispute was focused on the undersupply, especially for
tumor patients (5); opioid medication was also used
for treating chronic non-cancer pain (CNCP) (6-8). Even
though opioids have been proven effective for treat-
ing severe tumor pain syndromes, a pain reduction of
more than 50% is measured only for 25% of patients
with CNCP (9). There is still a lack of evidence of the
effectiveness of long-term opioid pain therapy because
of missing long-term evaluation data (10).

However, in the clinical treatment of pain condi-
tions, the application of opioid medications both for
tumor and non-tumor pain for several years is quite
common (11) and the number of prescriptions is increas-
ing (12). Prescribing opioids for CNCP has outpaced the
growth of scientific evidence on the benefits and harms
of these interventions (13).

In Germany, around 85% of the population is
insured by health insurance companies. The 2 largest
companies, AOK (organized regionally in federal states)
and BARMER GEK (organized nationwide), cover more
than two-thirds of all insured people. By evaluating
regularly acquired data from the insurance companies,
conclusions from opioid prescribing can be drawn.

The aim of this study was to detect certain charac-
teristics in prescribing behavior in terms of preferential

Table 1. Pain types according to Freytag et al (2010).

Pain Type

Description of Pain

1 cancer pain

other specific lower back pain (including

2 . . . . .
osteoporosis, excluding diseases of the spinal disc)

diseases of the spinal disc

arthrosis

traumatic fractures

people in need of care

neuropathy

headache

O ([0 [N || [ W

unspecific lower back pain

treatment for certain groups of patients and favoritism
of method of application in Germany using a large da-
taset evaluated over 5 years (from 2006 to 2010).

MEeTHODS

All data was provided by the compulsory German
health insurance company (BARMER GEK). The study
is based upon the evaluation of anonymized data of
6,800,000 insured persons collected from 2006 to 2010
(41% men and 59% women). The average age was 42.2
years, 40.8 for men and 43.2 for women. These numbers
are comparable to the official statistics with 49% men
and 51% women. The data represent a cross-section of
the German population. Race, ethnicity, primary lan-
guage spoken, marital status, and employment status
were not covered by the available insurance data.

For higher reliability and comparability, the data
was standardized upon the insured population of a
certain year. All patients being prescribed with at least
one opioid medication were selected and then further
stratified.

Opioids are distinguished in mild substances (type
2, e.g., codeine, hydrocodone, tramadol, tilidine) and
strong substances (type 3, e.g., morphine, meperidine,
hydromorphone, fentanyl, methadone, oxycodone),
according to the proposal by the World Health Organi-
zation (WHO) (14). The defined daily dose (DDD) is the
assumed average maintenance dose per day for a drug
used for its main indication in adults (WHO Collaborat-
ing Centre for Drug Statistics Methodology) (15). The
DDD is a measurement for the actual prescribed amount
of opioid medication rather than the overall number of
prescriptions, hence allowing better comparability of
opioid consumption.

A period up to 3 weeks of treatment with opioids
is considered an acute pain therapy, 3 to 13 weeks of
treatment a bridge therapy, and treatment for more
than 13 weeks is considered a long-term therapy (16).

The analysis is based upon the number of per-
sons insured by BARMER GEK (N = 6.8 - 106), ordered
by age- and gender-specific properties (Ni). To iden-
tify patients with pain conditions, it is not sufficient to
analyze diagnoses related data, because pain-causing
underlying diseases often occur without pain syn-
dromes (17). By using Breiman’s CART (Classification
and Regression Tree) algorithm (18), particular pain
patterns could be classified and integrated into 9
representative morbidity patterns, Table 1 (19), by ap-
plying non-parametric decision tree learning to gener-
ate a predictive model: the International Statistical
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Table 2. Topmost pain diagnoses treated with mild and strong opioid medication (first quarter of 2010).

Mild Opioids Strong Opioids
; ;
Medication | no. insured |y op0 0 oge rfll:fl*};:ia:l?t; no. insured 1CD10 code rfll;;);:iil?t;

persons pattern persons pattern
1 52,600 M54 9 35,200 M54 9
2 20,800 M47 9 29,500 R52 X
3 19,200 M17 4 18,200 M81 2
4 19,100 M51 3 16,200 Ma47 9
5 18,000 R52 x 14,700 M17 4
6 15,800 M81 2 14,500 M51 3
7 14,300 M53 9 10,600 Mi6 4
8 13,200 Mi16 4 9,800 M53 9
9 9,200 M79 8 9,000 Ma48 2
10 8,900 M19 4 7,800 M79 8
11 8,000 Mi5 4 7,300 Mi5 4
12 7,700 M48 2 6,700 M19 4
13 6,800 G43 7 6,000 G62 8
14 6,300 M25 4 4,900 F45 x
15 5,000 G62 8 4,700 MO06 4

1 cancer pain, 2 other specific lower back pain, 3 diseases of the spinal disc, 4 arthrosis, 5 traumatic fractures, 6 people in need of care, 7
neuropathy, 8 headache, 9 unspecific lower back pain, x not classified in Freytag’s morbidity patterns

M54: back pain; M47: spondylosis; M17: gonarthrosis; M51: intervertebral disc disorders; R52: pain, not elsewhere classified; M81: osteoporosis
without pathological fracture; M53: other dorsopathies, not elsewhere classified; M16: coxarthrosis; M79: other soft tissue disorders, not elsewhere
classified; M19: other osteoarthrosis; M15: polyosteoarthrosis; M48: other spondylopathies; G43: migraine; M25: other joint disorder, not
elsewhere classified; G62: other polyneuropathies; F45: somatoform disorders; M06: other rheumatoid arthritis

Classification of Diseases and Related Health Problems

diagnoses of patients treated with opioids were
mapped in several steps to pain morbidity patterns
using bivariate analysis, clinical classification software
(CCS) grouping, and experts' knowledge. In this case,
multimorbidity is defined as 2 or more pain conditions.
In decision trees, leaves represent pain morbidity pat-
terns and branches represent conjunctions of features,
for example, classification in certain age groups or by
differentiating underlying tumor and non-tumor dis-
eases. Splitting rules (based on the specific variable’s
values) are selected to differentiate observations. These
rules are applied recursively until no further segmenta-
tion is possible, i.e., generating the leaves of the tree.
Depending on the applied decision rules, various, but
determined, trees could be generated.

The number of age- and gender-ordered partitions
per region (ni) was calculated. The number of occur-
rences of insured event was calculated, also ordered by
age- and gender-specific properties (di). The age- and
gender-specific ratio was calculated by ri = di/ni. The
estimated number of occurrences of insured event,

ordered by age and gender, was evaluated by multiply-
ing the age- and gender-specific numbers of insured
persons with the corresponding age- and gender-
specific ratio (di’ = Ni - ri). By summing up all estimated
numbers of occurrence of insured event, the number of
occurrences of insured events of the whole population
could by estimated (d" = X Ni - ri).

REesuLTs

Opioid Prescriptions

In the first quarter of 2010, the 3 topmost diag-
noses being treated with mild opioid medication were
back pain (23.4%), spondylosis (9.3%), and gonarthro-
sis (8.5%). Those treated with strong opioids were back
pain (18.0%), unspecific pain (15.1%), and osteoporosis
(9.3%). The top 15 diagnoses treated both with mild
and strong opioid medications are listed in Table 2. All
ICD-10 codes, except R52 (pain, not elsewhere classi-
fied) and F45 (somatoform disorders), are enclosed in
Freytag's morbidity patterns.

In 2006, around 400,000 (5.7%) patients obtained

www.painphysicianjournal.com
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Table 3. Number of opioid prescripiions in 2006 and 2009 ordered by duration of application and non-tumor or tumor disease

(percentage of insured persons).

Disease Tumor Non-Tumor
Opioid Type 1] 11} I 11}
Duration (Months) <3 >3 <3 >3 <3 >3 <3 >3
2006 0.40% 0.24% 0.16% 0.17% 3.05% 1.38% 0.28% 0.47%
2009 0.45% 0.28% 0.19% 0.23% 2.78% 1.44% 0.36% 0.65%

Opioid type: II mild opioids (codeine, hydrocodone, tramadol, tilidine), III strong opioids (morphine, oxycodone, meperidine, hydromorphone,

fentanyl, methadone).

at least one prescription of opioid medication, indepen-
dent of the underlying disease. This fraction increased
to 5.9% in 2009 (+3.5%). The portion of patients who
could be assigned to a pain morbidity pattern without
opioid prescription remained constant at 34%.

By distinguishing the number of opioid prescrip-
tions in terms of tumor and non-tumor disease, the
number of mild opioids decreased for non-tumor dis-
eases from 4.44% in 2006 to 4.21% in 2009 (-5.2%). In
contrast to this, the number of mild opioids increased
for tumor diseases from 0.64% in 2006 to 0.73% in 2009
(+14.1%). The number of prescriptions for strong opi-
oids was increasing both for non-tumor (2006: 0.75%,
2009: 1.01%, +34.7%) and tumor diseases (2006: 0.33%,
2009: 0.42%, +27.3%). The increase of prescriptions
both for mild and strong opioids was virtually linear.

By differentiating between the number of opioid
prescriptions and the duration of application and tu-
mor or non-tumor disease, the number of prescriptions
increased nearly straight proportional both for short-
term and long-term application and both for mild and
strong opioids except for short-term application of mild
opioids for non-tumor diseases, where the number
decreased from 3.1% in 2006 to 2.8% in 2009 (-8.9%)
(Table 3).

Defined Daily Dos

For tumor pain, the DDD of opioids increased for
mild opioids from 3,025,000 in 2006 to 3,718,000 in
2009 (+22.9%) and for strong opioids from 3,257,000
to 4,369,000 in 2009 (+34.1%). For non-tumor pain,
the DDD of opioids increased virtually linearly for
mild opioids from 18,035,000 in 2006 to 19,744,000 in
2009 (+9.5%) and for strong opioids from 9,363,000 to
12,647,000 in 2009 (+35.1%).

Morbidity Pattern

For all patients with exactly one pain condition,
more mild than strong opioids were prescribed. First,
patients who were assigned to exactly one of Freytag's

morbidity patterns were surveyed: 1.5% of patients
with a tumor disease (pattern 1) were treated with
mild opioids and 2.4% were treated with strong opi-
oids. Two percent of all patients with unspecific lower
back pain (pattern 9) were treated with mild opioids
and 0.3% with strong opioids. Merely for tumor pain,
more strong than mild opioids were prescribed. Most
patients treated with opioids were assigned to Freytag’s
people in need of care pattern (co-occurrence of 2 or
more chronic medical conditions, i.e., multimorbidity,
with need of assistance in activities of daily living) (pat-
tern 6): 2.7% were treated with mild and 2.4% were
treated with strong opioid medication (Table 4).

Out of all patients who were assigned to multimor-
bidity patterns, e.g., 2 or more pain conditions, 9.8% of
patients with a tumor diagnosis (pattern 1) as leading
disease pattern were treated with mild and 10.6% were
treated with strong opioids. Because of the consider-
ation of multiple pain conditions, the number of pre-
scriptions of mild opioids increased by a factor of 6.4,
e.g., for patients with 2 or more pain conditions, 6.4
times more opioids were prescribed compared to those
with only one pain condition. For strong opioids the
number of prescriptions increased by a factor of 4.57
compared to patients without multiple pain conditions.

Thirteen point two percent of all patients with
unspecific lower back pain (pattern 9) as the leading
symptom of multimorbidity were treated with mild
opioids and 4.8% with strong opioids which equates to
an increase for mild opioids prescriptions by a factor of
13.6 and for strong opioids by a factor of 21.

The greatest portion was patients who were
assigned to Freytag’s people in need of care morbid-
ity pattern (pattern 6) as the leading symptom: 19.2%
were treated with mild and 18.6% were treated with
strong opioid medication. The number of mild opioid
prescriptions increased by a factor of 7.0 and for strong
opioids by a factor of 7.7.

For spinal disc diseases (pattern 3) as the leading
disease pattern, the factor increased to 24.8 for mild
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Table 4. Number of insured persons treated with opioids ordered by opioid type and number of pain types according to Freytag et al

(2010) (percentage of insured persons).

Number of Morbidity Patterns Number of Morbidity Patterns
Pain Type Opioid Type IT A Opioid Type I11 A
1 2 Or More 1 2 Or More
1 1.53% 9.8% X 6.4 2.38% 10.6% x4.5
2 0.79% 16.2% x20.5 0.56% 11.4% x20.4
3 0.62% 15.4% x24.8 0.15% 7.0% x46.7
4 1.56% 14.0% x9.0 0.41% 5.8% x14.1
5 1.53% 15.6% x 10.2 0.47% 10.4% x22.1
6 2.74% 19.2% x7.0 2.41% 18.6% x7.7
7 1.62% 10.8% X 6.7 0.09% 2.8% x31.1
8 1.18% 16.0% x13.6 0.35% 7.6% x21.7
9 2.03% 13.2% X 6.5 0.29% 4.8% x 16.6

1 cancer pain, 2 other specific lower back pain, 3 diseases of the spinal disc, 4 arthrosis, 5 traumatic fractures, 6 people in need of care, 7

neuropathy, 8 headache, 9 unspecific lower back pain.

Opioid type: II mild opioids (codeine, hydrocodone, tramadol, tilidine), III strong opioids (morphine, oxycodone, meperidine, hydromorphone,

fentanyl, methadone).

opioids (from 0.62% to 15.4%) respectively, to 46.7 for
strong opioids (from 0.15% to 7.0%), and for headache
(pattern 8), the factor increased to 13.6 for mild opioids
(from 1.18% to 16.0%) respectively, to 21.7 for strong
opioids (from 0.35% to 7.6%).

Similar to the findings above, more mild than
strong opioids were prescribed for patients with 2 or
more pain conditions, except for tumor pain. The ra-
tio was nearly balanced for tumor pain as the leading
disease pattern (pattern 1; mild opioids: 9.8%, strong
opioids: 10.6%, ratio: 0.92) and people in need of care
(pattern 6; mild opioids: 19.2%, strong opioids: 18.6%,
ratio: 1.03) compared to spinal disc diseases (pattern 3;
mild opioids: 16.2%, strong opioids: 11.4%, ratio: 1.42)
and headache (pattern 8; mild opioids: 15.9%, strong
opioids: 7.5%, ratio: 2.1).

Mental Comorbidities

Sixteen percent of all insured persons (1.07 million)
who could be assigned to a morbidity pattern showed
a mental comorbidity (depression, anxiety disorder).
On the other hand, 320,000 insured persons with a
mental disorder could not be assigned to a morbidity
pattern, but 1.3% of them were treated with mild and
0.4% of them were treated with strong opioids. Out
of 21,000 patients with chronic pain syndrome and
somatoform pain disorder, 44.4% were treated with
opioids (20.7% with mild, 23.7% with strong opioids).
Except for Freytag's tumor (pattern 1) and multimor-
bidity (in need of care) morbidity pattern (pattern 6),
significantly more mild than strong opioids were pre-

scribed. The ratio of mild compared to strong opioids
was for tumor pain (pattern 1) 1.1 (mild opioids: 7.1%,
strong opioids: 6.5%) and for multimorbidity (in need
of care) morbidity pattern (pattern 6) 1.0 (mild opioids:
10.5%, strong opioids: 10.3%). In contrast, for spinal
disc diseases (pattern 3) the ratio was 1.9 (mild opioids:
9.8%, strong opioids: 5.2%), for headache (pattern 8)
0.9 (mild opioids: 7.4%, strong opioids: 8.3%), and for
unspecific lower back pain (pattern 9) 2.1 (mild opioids:
7.1%, strong opioids: 3.4%).

Medical Specializations

Out of all insured persons, 22% were diagnosed
with the ICD-Diagnosis R52 (pain, not elsewhere clas-
sified), in most cases by general practitioners, who
prescribed in 72% of the cases mild opioids and in 65%
strong opioids, according to a nearly balanced ratio of
1.1. In contrast to this, pain specialists prescribed for the
diagnosis R52 3% mild opioid and 20% strong opioid
medication, resulting in a ratio of 0.15.

Another diagnosis, F45.41 (persistent somatoform
pain disorder with somatic and psychiatric factors) was
diagnosed in most cases by pain specialists. In Germany,
this diagnosis is a sub-classification of the F45.4 (per-
sistent somatoform pain disorder) (20). In 53% of the
cases mild opioids and in 62% of the cases strong opi-
oids were prescribed by pain specialists, according to a
nearly balanced ratio of 0.85. By contrast, 27% of the
general practitioners prescribed mild and 24% strong
opioids, resulting in an even more balanced ratio of 1.1.

www.painphysicianjournal.com
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Costs

In 2010, the overall costs for opioid medication
were 1.120 billion Euros, extrapolated for all German
health insurance companies, of which 72% were spent
on strong opioids. The 3 topmost expenditures were for
fentanyl (mostly spent on pain patches, 25%), hydro-
morphone (14%), and oxycodone (12%). Six percent of
the costs were spent on morphine. The topmost expen-
ditures for mild opioids were spent on tilidine (11%)
and tramadol (7%, summing up to 14% including com-
binations of tramadol).

Note: Tilidine is a mild synthetic opioid, used main-
ly in Germany, Switzerland, South Africa, and Belgium.
In Germany, tilidine is available in a fixed combination
with naloxone for oral administration. The mixture of
naloxone is claimed to lower the abuse liability of the
opioid analgesic. If taken orally, naloxone has minimal
effects but if taken intravenously in an abusive manner,
naloxone becomes bioavailable and hence antagonizes
the effects of the tilidine producing withdrawal effects.

Between 2006 and 2009, the average annual costs
were 67 Euros for mild and around 1483 Euros for strong
opioid medications. The expenditure on strong opioids
is around 22 times the expenditure on mild opioids.

For strong opioids, the average daily costs were
5.92 Euros with a total number of 142,800,000 DDDs
in 2009. For mild opioids, the costs summed up to 1.20
Euro per day with a total number of 215,300,000 DDDs.
By comparing the average annual costs for fentanyl and
morphine for non-tumor pain, most costs occurred for
fentanyl patches for 40 — 45 year old men (Fig. 1). The
average annual costs for morphine were 933 Euros for
men and 733 Euros for women compared to 1833 Euros
for fentanyl for men and 1167 Euros for women, ac-
cording to a ratio of 0.5 for men and 0.6 for women.
In contrast, prescriptions for opioid medication for
patients with a tumor disease were significantly less
age-related. The average annual costs for all opioids
were 1559 Euros for men and 1105 Euros for women.

Discussion

This study surveyed the nationwide acquired data
of a compulsory health insurance company in terms of
characteristics in prescribing opioid medication in phar-
macological pain therapy both for tumor and non-tu-
mor pain in Germany under real conditions. We found
an increasing number of opioid prescriptions, both for
mild and strong opioids. Around one-third of all opioid
prescriptions were issued for back-related pain.

The peak age of opioid usage was 40 — 45 years

for men and 45 - 50 years for women. The increase in
opioid intake cannot be explained merely by the in-
crease of pain and affliction due to physical wear out.
We assume that the intersection of the peak of occu-
pational demands and the beginning of physical wear
out yields a decrease in physical capacity, hence causing
an increase of pain load, not least by the increase of
personal stress level.

By using regional random samples from a regional
German compulsory health insurance company (AOK
Hessen), collected from 2000 to 2010, Schubert et al (1)
showed an increasing number of opioid prescriptions
from 3.31% to 4.53% (+37%). The prevalence was
lower compared to our data (2006: 5.7%, 2009: 5.9%),
since usage of codeine was excluded in their survey.
Our survey confirmed the prior findings in terms of
increasing number of prescriptions, increasing num-
ber of DDDs, and increasing number of strong opioid
prescriptions for CNCP compared to mild opioids. In
2010, 70% of all opioid prescriptions were for non-
tumor pain syndromes. The increasing number of DDDs
(+109%) referred for the main part to the increasing
number of DDDs per patient (+53.4%) and secondly to
the increasing number of patients (+37%). For tumor
patients, the ratio of mild and strong opioid prescrip-
tions remained nearly constant with 50% in each case,
while for patients with CNCP, the number of prescrip-
tions for mild opioids decreased from 84% in 2000 to
66% in 2010 (-27.3%), but the number of strong opioids
increased from 16% in 2000 to 33% in 2010 (+106.3%).
However, because the data acquisition showed regional
characteristics in morbidity and treatment behavior,
only limited comparability is possible to our nationwide
evaluated data. Furthermore, in contrast to our survey,
Schubert et al’s study (1) did not touch the diagnoses
related to pain medication, psychiatric comorbidity,
or the correlation of pain and multimorbidity. Hence,
there was no further exploration of the prescription
details.

In a recent study in Norway from Fredheim et al
(21), a 9% increase was observed in the number of per-
sons receiving opioids from 2004 to 2007.

Originally the dispute over the proper indications
for opioid therapy was focused on the undersupply,
especially in tumor patients (5). Later, the focus was
altered since opioids were also used for treating CNCP
(6,7). In Germany, a medical guideline for long-term
application of opioids for treating non-tumor pain
(LONTS) was published in 2009 (16). The results are
based on surveys comparing the effectiveness of differ-
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ent types of pain medication, especially non-steroidal
anti-inflammatory drugs (NSAIDs) and opioids. One
main issue was that opioids are effective on neuropathic
pain, lower back pain, and arthralgia, leading to a bet-
ter functionality and quality of sleep, but not to a bet-
ter quality of life. However, the pain relief from NSAIDs
was comparable to that of opioids. Over time, the pain
relief of opioids even diminished. Therefore, in terms
quality of life, long-term application of opioids yields
no advantage compared to NSAIDs. Critics claim that
the guideline is merely a meta-analysis of a few studies
about the treatment of women with osteoarthritis or
neuropathic pain with morphine and oxycodone for
3 to 13 weeks. Based on the United States Preventive
Services Task Force (USPSTF) criteria, Manchikanti et al
(22) evaluated the indicated level of evidence, which
was fair for tramadol in managing osteoarthritis. For
all the drugs assessed, including tramadol, for all other
conditions, the evidence was poor based on either
weak positive evidence, indeterminate evidence, or
negative evidence (8,22). Kahan et al (23) conducted a
comprehensive review of the current literature for ran-
domized controlled trials (RCTs) of opioids for cancer
pain emphasizing the paucity of long-term trials.

Our detection of increasing numbers both in dos-
age and duration of opioid therapies poses the ques-
tion if dangers of addiction have an influence upon
the number of prescriptions. Logan et al (24) showed
that high daily doses and long-acting/extended-release
opioids are indicators for misuse. Hence, it is most likely
that physical and/or psychological addiction leads to
inappropriate prescribing and misuse of opioids.

Furthermore, we found an exceptionally increas-
ing number of opioid prescriptions in correlation with
psychiatric comorbidity. In this context, psychiatric
comorbidities yield a great influence on the drug in-
take behavior of the patients. Breivik (25) proved that
the outlook for successful long-term opioid therapy is
better in a patient with a stable psychosocial situation
than a patient from a complex and unstable psychoso-
cial background. According to the guideline for long-
term application of opioids for treating LONTS, opioid
medication should be avoided for pain which depends
on the prevailing psychological state of the patient.
Furthermore, opioids should be avoided for treating
primary headache, pain syndromes which occur inter-
mittently with pain-free intervals, and for somatoform
disorders. (Since 2009, a specific ICD-10 code for chronic
pain disorders was established in Germany, emphasiz-
ing psychiatric factors as an important parameter in the

process of chronification (26). Characteristics are pain
symptoms for at least 6 months in one or more ana-
tomic locations, originally associated with a physical or
physiological dysfunction. Psychological factors yield an
influence upon severity, exacerbation, or continuance
of the pain syndromes; however, these factors are not
the cause of the disorder.)

Mental comorbidities yield a great influence upon
the perception of pain syndromes. Since the strength of
painis not measurable in a repetitious accurate scale and
objectively verifiable, the perception of pain is always
a subjective value. If the (objective) clinical, laboratory,
and radiological tests revealed no pathological findings
to explain the (subjective) ailments, other parameters,
such as mental pressure or biographical factors, must
be taken into consideration to explain the increased
pain perception. Despite common recommendations
of avoiding opioid medication on psychiatric impaired
patients, 44.4% of patients with a mental disorder were
treated with opioid medication with a nearly balanced
ratio of mild and strong opioids.

Noticeable was the number of opioid prescriptions
for headache and unspecific lower back pain. Out of all
patients with headache, 15.9% were treated with mild
and 7.5% were treated with strong opioids. Thirteen
point one percent of patients with unspecific lower
back pain were prescribed mild opioids and 4.8% were
prescribed strong opioids. Especially noticeable was
the number of opioid prescriptions for multimorbidity.
Around 20% of all patients were treated with opioid
medication in equal parts with mild and strong opioids.

The overall expenditure of all German health
insurance companies was 175.6 billion Euros in 2009.
Around 32.4 billion Euros (18.5%) of the expenditure
was spent on drugs (including pain medication). The
overall cost for opioid medication was more than 1.08
billion Euros (extrapolated for all health insurance
companies in Germany). Hence more than 3% of all
costs were spent on opioid medication, in most cases
on fentanyl. These results were confirmed by surveys
in other nations. In Israel, the number of opioid pre-
scriptions for 5 strong opioids increased by 47%, from
2.46 DDD/1,000 inhabitants per day in 2000 to 3.61
DDD/1,000 inhabitants per day in 2008 (27). This rise
was mainly the result of a 4-fold increase in fentanyl
consumption from 0.32 DDD/1,000 inhabitants per day
in 2000 to 1.28 DDD/1,000 inhabitants per day in 2008,
while the number of morphine DDD was decreasing by
50. In Spain, since 1992, the overall opioid consumption
has increased 14-fold, from 0.3 DDD/1000 inhabitants
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per day to 4.4 DDD/1000 inhabitants per day (28). For
6 strong opioids, the consumption increased from 0.1
DDD/1000 inhabitants per day in 1992 to 1.2 in 2006.
During this same period, the total costs of these pre-
scriptions increased by 36.8-fold, and the cost per day
and per patient doubled.

In a survey by Pflughaupt et al in 2010 (29), incom-
plete knowledge of physicians was detected consider-
ing indication, principles of therapy, pharmacological
aspects, and legal ordinance of narcotic analgesic sub-
stances. Many physicians would prescribe strong opi-
oids for non-opioid-sensitive types of pain. Addiction
and rare adverse reactions were considered relevant
in medical practice and more important than legal
ordinance. Therefore it is remarkable that 22% of all
insured patients were diagnosed with unspecific pain
syndromes and treated by general practitioners in 72%
of the cases with mild opioids and in 65% with strong
opioids in a nearly balanced ratio. In the same case,
pain specialists prescribed 3% mild opioid and 20%
strong opioid medication, hence 6.6 times more strong
opioids compared to mild opioids.

Noticeable is the broad use of fentanyl pain patches
causing enormous costs to health insurance companies.
In Germany, transdermal application of fentanyl as first
line treatment is only indicated for patients with dys-
phagia or massive emesis (30,31).

Strengths and limitations

Since the difference between billing procedures in
distinct insurance companies is negligible, there is virtu-
ally no observer or selection bias within this study. There-
fore it was possible to analyze age- and gender-specific

diagnoses and therapies over duration of several years.

The results did not consider if the opioid medica-
tion was actually taken by the patients. Another dif-
ference in terms of representativeness might occur
since the gender distribution varies between the of-
ficial statistical data and data collected by the health
insurance company. Because of the acquisition of the
data, no conclusions about possible correlation of pain
syndromes and educational and social classes are pos-
sible. Around 80% of the German population is insured
by compulsory health insurance companies; hence, our
finding might be different from that of private insur-
ance companies. Furthermore, we could not identify
tumor patients who received an opioid prescription for
non-tumor pain.

ConcLuUsIONS

Opioids are essential in pharmacological pain ther-
apy. The widespread use of opioids is still in contrast to
available surveys. This survey showed that opioids are
broadly used in pharmacological pain therapy, even for
treating symptoms for which opioid medication is not
recommended or is even contraindicated, leading to
misapplication and addiction.

Most opioids are used for non-tumor pain. There-
fore, the increasing number of prescriptions of opioids
is not necessarily linked with a better patient care both
for tumor and non-tumor pain.

Samples from health insurance companies provide
the possibility of long-term evaluation of pharmaco-
logical pain therapy. Especially economic aspects of
pharmacological pain therapy can be evaluated leading
to a better distribution of available funds.
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