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Abstract: Background: The pressure on physicians when a patient seeks pain relief and their own
desire to be self-effective may lead to the prescription of strong opioids for chronic noncancer pain
(CNCP). This study, via physician self-reporting, aims to identify and measure (i) physician adherence
to national opioid prescribing guidelines and (ii) physician emotions when a patient seeks a dosage
increase of the opioid. Methods: Within a cross-sectional survey—conducted as part of a randomized
controlled online intervention trial (ERONA)—600 German physicians were queried on their opioid
prescribing behavior (choice and formulation of opioid, indications) for CNCP patients and their
emotions to a case vignette describing a patient seeking an opioid dosage increase without signs of
objective deterioration. Results: The prescription of strong opioids in this study was not always in
accordance with current guidelines. When presented with a scenario in which a patient sought to have
their opioid dose increased, some physicians reported negative feelings, such as either pressure (25%),
helplessness (25%), anger (23%) or a combination. The risk of non-guideline-compliant prescribing
behavior using the example of ultrafast-acting fentanyl for CNCP was increased when negative
emotions were present (OR: 1.7; 95%-CI: 1.2–2.6; p = 0.007) or when sublingual buprenorphine was
prescribed (OR: 15.4; 95%-CI: 10.1–23.3; p < 0.001). Conclusions: Physicians’ emotional self-awareness
represents the first step to identify such direct reactions to patient requests and to ensure a responsible,
guideline-based opioid prescription approach for the long-term well-being of the patient.

Keywords: chronic noncancer pain; WHO III opioids; prescription; guideline adherence

1. Introduction

Strong opioids have been used for chronic noncancer pain (CNCP) since the 1980s [1].
While opioids show low-to-moderate improvements in pain relief and functionality, the
administration of opioids in CNCP can have relevant side effects [2–7], including opioid use
disorders [8–10]. Therefore, international and national guidelines have been brought into
place [11–13] to help balance the benefits and risks, increase safety and inform prescribers
about the evidence-based use of opioids in CNCP.
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However, a current review shows that physicians’ adherence to the North American
Opioid Guidelines and their compliance with the recommendations has been low: treatment
agreements, consented urine drug testing, consultations with drug monitoring programs,
assessing the risk of aberrant medication-taking behavior and mental health screening [14].
To the best of our knowledge, we are not aware of any studies that have specifically focused
on physicians’ guideline adherence with regard to the indications for opioids and the
individual opioid formulations. This gave rise to our motivation to investigate the extent to
which physicians in Germany prescribe strong opioids for CNCP in line with the indication
and the drug formulation.

Despite the lack of evidence for an opioid crisis in Germany comparable to the one in
the US [15,16], there remains considerable uncertainty [13] as to when and for how long the
types and formulations of opioids should be prescribed for CNCP, leaving ample respon-
sibility with the treating physician. National guidelines have outlined recommendations
to support the decision-making process prior to the initiation of opioid treatment that
should integrate both the evaluation of risks and the potential benefits of opioids [17]. To
date, opioid risk mitigation programs have focused primarily on the individual patient
and on preventing addiction, misuse and overuse of opioids [18] and less on physicians’
prescriptions habits and the challenges they may face when responding to a patient’s desire
for pain reduction through opioids and overall limited therapy options to treat chronic pain.

Studies focusing on the physician’s decision process show, for example, that they
prescribe more opioids to more psychologically stressed patients who express their suffer-
ing clearly [19]. In a qualitative study, opioid-prescribing general practitioners expressed
substantial frustration and stress in managing chronic pain patients with opioids [20].
However, most studies focused on the patient characteristics (for example, consistent and
objective information given by the patient, red flags, patient trustworthiness) that lead
the provider to prescribe opioids for CNCP [21–24]. We could not find a single study
investigating in depth the “inner conflict” of the opioid prescribing physician in Germany.
Therefore, we tried to find phrases that describe this inner conflict and interviewed physi-
cians regularly prescribing opioids for CNCP about whether they can identify themselves
with these phrases of “inner conflict”.

Taken together, the present analysis examined (I) the adherence of physicians in
Germany to the national guideline recommendations for long-term opioid use with regard
to indications and formulations of strong opioids in CNCP, (II) physicians’ emotional
reactions to patients’ requests for an increased opioid dose without objective worsening of
the underlying condition (presented as a case study vignette) and (III) possible prescriber-
related factors that might be associated with non-guideline-compliant prescriptions.

2. Methods

The ERONA (experiencing the risk of overutilizing opioids among patients with chronic
noncancer pain in ambulatory care) project—consisting of four prospective exploratory, ran-
domized controlled online trials (RCT) with four independent study populations—aimed
to investigate experiential versus text-based educational formats (DRKS00020358). The
full peer-reviewed study protocol is published elsewhere [25]. The data reported here are
based on survey questions that were included in the RCT prior to randomization of the
physicians to one of two educational interventions addressing the benefit-to-harm ratio of
strong opioids, defined as World Health Organization Step III opioids.

2.1. Study Population and Inclusion Criteria

Using a multi-layered strategy, IPSOS Health, an independent market research in-
stitution, recruited randomly selected potentially eligible physicians via its panels and
business directories (e.g., directory of the National Association of Statutory Health Insur-
ance Physicians). The first contact was made by e-mail. Interested physicians were then
contacted by phone. The final intervention was online. All participants were reimbursed
for participation by IPSOS Health. To detect a 15% difference in the randomized ERONA
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trial, 300 participants per intervention arm were recruited between April 2020 and August
2020, resulting in a sample of 600 physicians over a wide range of disciplines. Details
of the sample size calculation were already published [25]. Only physicians prescribing
strong opioids regularly for CNCP were included in the study and detected by the screener
question: “Do you prescribe BtM (Betäubungsmittel)-based opioids to treat patients with
chronic, non-tumor-related pain?”. For strong opioids in Germany, it is necessary to make
the prescription on a special prescription form, called BtM-prescription. Informed consent
was obtained online prior to the study.

2.2. Survey Questionnaire
2.2.1. Baseline Characteristics

The following physician baseline characteristics were recorded in the online survey:
age, gender, region of work (north, south, east, west of Germany), years of working
experience, and workplace (doctor’s office, medical care center, hospital, rehabilitation
clinic/nursing home).

2.2.2. Opioid-Prescribing Behavior: Type and Formulation of Opioids, Indications

Physicians were asked about their opioid-prescribing behavior with two questions:
(1) “Under which noncancer-related chronic pain conditions have you prescribed strong
opioids for as the primary prescriber within the past 12 months?” and (2) “Which of the fol-
lowing strong opioid formulations are you currently prescribing for the treatment of chronic
noncancer pain”? Regarding question 1, the list of suggested diagnoses was “chronic non-
specific low-back pain, osteoarthrosis, diabetic polyneuropathy, postherpetic neuralgia,
phantom limb pain, disc prolapse, spinal stenosis, rheumatoid arthritis, fibromyalgia syn-
drome, secondary headaches, osteoporotic vertebral body fractures, chronic postsurgical
pain, peripheral artery disease of the lower extremities, grade 3 and 4 pressure ulcers,
chronic pain associated with fixed contractures, central neuropathic pain, chronic regional
pain syndrome I and II, chronic pelvic pain associated with adhesions or endometriosis,
chronic inflammatory bowel disease, primary headaches, functional disorders, chronic
pancreatitis, craniomandibular dysfunction, persistent idiopathic facial pain, neuralgia
(e.g., trigeminus) and multiple sclerosis” with the answer options “Yes/No/Does not
apply”. “Does not apply” was explained with “I haven’t had a patient with this type of
chronic pain condition.”.

Regarding question 2, the list of selectable opioids included “morphine, buprenor-
phine, fentanyl, oxycodone, hydromorphone and tapentadol”, each supplemented with
the most common German trade names and the following prescribing options currently
available in the German national formulary: “oral extended release/oral (or nasal or
sublingual) immediate release/transdermal/or I do not prescribe this strong opioid at
all”. The opioids and their possible formulations were presented as a table with manda-
tory fields—excluding non-available combinations, such as transdermal and morphine.
“Noncancer-related chronic pain condition” or “chronic noncancer pain” was printed in
bold in question 1 and 2 of the survey, respectively. The answers to the indication questions
were based on the German guideline recommendations for long-term use of opioids in
chronic noncancer pain (LONTS) [13]. This guideline defines both evidence-based as well
as consensus-based indications and contraindications for opioid therapy and was published
in its current version prior to the survey.

2.2.3. Physicians’ Emotional Response to Patients’ Demands for Dose Escalation

Each physician was further presented a case vignette in which a patient with nonspe-
cific low back pain and longstanding opioid therapy asked for an increase in opioid dose
even though there was no evidence of objective somatic deterioration. The exact wording
of the vignette and the respective question are given in Table 4. The five options for a
response on an emotional level can also be found in Table 4. “Yes” or “no” was the possible
answer for each statement. All statements needed to be affirmed or denied.
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2.2.4. Risk Literacy

The physicians’ medical risk literacy was assessed by administering an adapted version
of the validated Critical Risk Interpretation Test (CRIT) [26]. The score of correct responses
ranged from 0 to 5 with the latter being the highest possible degree of risk literacy.

2.2.5. Piloting

The questionnaire used in this study was piloted with 11 physicians that regularly
treated CNCP patients: general practitioners and pain specialists with varying degrees of
experience, both in the outpatient and in the hospital setting. They answered the questions
as study participants, and they were also asked to give comments on the comprehensibility
and quality of the questions. With their feedback, the framing and wording of the survey
questions were revised and optimized. Both the German original version of the questions
analyzed here and the English translation can be viewed in the Supplementary Materials.

2.3. Statistical Analysis

The survey did not permit any non-responses to the questionnaire items; thus, all
datasets were complete. The data were descriptively analyzed by frequency distribu-
tions and percentages. A binary logistic regression model was used to explore potential
associations between non-guideline compliant opioid prescription behavior—using the pre-
scription of oral/nasal ultrafast acting fentanyl for CNCP as an example—and independent
variables that may affect prescriptions, such as age, gender, work experience, prescription
of other substances, such as buprenorphine, and the presence of negative emotions (at least
one of the four possible suggested negative emotions). For the insertion of the independent
variables into the model, the forward stepwise method was used. p < 0.05 was considered
significant. Data were stored and analyzed with IBM SPSS Statistics (version 27) (Armonk,
NY, USA).

3. Results
3.1. Recruitment of Participating Physicians

IPSOS contacted successfully contacted 8820 physicians. Of the 734 physicians who
were interested in taking part in the survey, 7 did not meet the screener criterion, i.e., reg-
ularly prescribing opioids for CNCP; thus, 727 were recruited for the survey. A further
125 physicians, who had originally agreed to participate, eventually chose to not take
part in the survey. Of the remaining 602 physicians who started the survey, 2 left the
survey prematurely and 600 completed the survey. In the end, 6.8 percent of the contacted
physicians answered the survey (Figure 1).

3.2. Demographic and Professional Characteristics

The proportion of men among the physicians surveyed was 69%. Most of the re-
spondents (69%) were middle-aged (40–59 years of age), resulting in a huge group of
participants (74%) with around 10–30 years of professional experience. The largest category
of physicians who regularly prescribed opioids for CNCP according to this survey were
general practitioners (60%), followed by specialist internists (25%), anesthetists (11%) and
orthopedists (6%). All other specialist groups were equal to or less than 2% (Table 1). Most
of the physicians worked in their own practice (Table 1).
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Figure 1. Flow chart of the study.

Table 1. Demographic and professional characteristics of the physicians surveyed.

Total

N = 600

N (%)
Gender
female 221 (36.8)

Age (years)
20–39 51 (8.5)
40–59 413 (68.8)
60–79 136 (22.7)

Place of work in Germany
North 133 (22.2)
South 133 (22.2)
East 160 (26.7)
West 174 (29.0)

Work experience (years)
<10 46 (7.7)

10–19 199 (33.2)
20–29 247 (41.2)
>30 108 (18.0)

Type of workplace
Doctor’s office 386 (64.3)

Medical care center 149 (24.8)
Hospital 58 (9.7)

Rehabilitation clinic/nursing home 7 (1.2)
Areas of expertise a

General medicine 360 (60.0)
Internal medicine 149 (24.8)
Anesthesiology 68 (11.3)

Orthopedic surgery 40 (6.7)
Psychiatry/psychotherapy/psychosomatic 12 (2.0)

Neurology 11 (1.8)
General surgery 11 (1.8)

Physical medicine 3 (0.5)
Gynecology 1 (0.2)

Urology 1 (0.2)
a Sum of expertise fields is >600 because some physicians have more than one specialization.
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3.3. Self-Reports of the Opioid Ingredients and Galenics Prescribed

Transdermal fentanyl (99%), slow-release morphine (98%) and slow-release oxycodone
(91%) were reported to be prescribed most frequently for CNCP in this survey. Of the
600 participants, 41% and 49% prescribed sublingual forms of buprenorphine and the
ultrafast acting application of fentanyl (oral or nasal), respectively. The frequency of the
other prescribed opioids for CNCP is shown in Table 2.

Table 2. Self-reported opioid prescribing behavior: opioid variant and formulations.

“Which of the following Strong Opioids are you
Currently Prescribing for the Treatment of Chronic

Noncancer Pain
and in which Dosage Form?”

Total

N = 600

N (%)
Morphine

Oral extended release 587 (97.8)
Oral immediate release 517 (86.2)

No use 9 (1.5)
Buprenorphine

Transdermal 482 (80.3)
Sublingual 245 (40.8)

No use 102 (17.0)
Fentanyl

Transdermal 594 (99.0)
Oral/nasal immediate release 294 (49.0)

No use 2 (0.3)
Oxycodone

Oral extended release 545 (90.8)
Oral immediate release 468 (78.0)

No use 5 (0.8)
Hydromorphone

Oral extended release 473 (78.8)
Oral immediate release 207 (34.5)

No use 117 (19.5)
Tapentadol

Oral extended release 515 (85.8)
Oral immediate release 354 (58.3)

no use 51 (8.5)

3.4. The Indications Detailed in the Self-Reported Opioid Prescribing Behavior

Physicians most often reported that their opioid prescription was for the following
diagnoses: disc prolapse (62%) and grade 3 and 4 pressure ulcers (60%); the national
LONTS guideline specifies an open recommendation for these (Table 3). Osteoarthritis was
the most common indication (56%) that physicians reported prescribing strong opioids,
for which the LONTS guideline provides an evidence-based positive recommendation
for short-term (4–12 weeks) and immediate-term (13–26 weeks) use (Table 3). For chronic
nonspecific low back pain, 38% of physicians reported prescription rates of strong opioids,
for diabetic polyneuropathy 41% and for postherpetic neuralgia 38%, which follows positive
(short-term use) or open guideline recommendations (long-term use) (Table 3). Although
for the following diagnosis, the LONTS recommendations are negative (Table 3), 42% of
physicians reported prescribing strong opioids in chronic inflammatory bowel disease, 30%
in chronic pancreatitis, 26% in functional disorders, 25% in fibromyalgia syndrome and
20% in primary headaches.
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Table 3. Indications of physician self-reported opioid prescribing behavior compared to guide-
line recommendations.

“For which noncancer-related diseases have
you prescribed strong opioids as the primary

prescriber in the past 12 months?”

Total

Evidence Level According to LONTS b [13]N = 600

N (%)
Chronic nonspecific low-back pain

Yes 225 (37.5) 4–12 weeks: Ia, recommendation for
No 335 (55.8) 13–26 weeks: Ia, recommendation for

Does not apply a 40 (6.7) >26 weeks: IIb, open recommendation
Osteoarthritis

Yes 335 (55.8) 4–12 weeks: Ia, recommendation for
No 238 (39.7) 13–26 weeks: Ia, recommendation for

Does not apply a 27 (4.5) >26 weeks: IIb, open recommendation
Diabetic polyneuropathy

Yes 248 (41.3) 4–12 weeks: Ia, strong recommendation for
No 210 (35.0) 13–26 weeks: no data, open recommendation

Does not apply a 142 (23.7) >26 weeks: IIb, open recommendation
Postherpetic neuralgia

Yes 229 (38.2) 4–12 weeks: Ia, recommendation for
No 273 (45.5) 13–26 weeks: no data, open recommendation

Does not apply 98 (16.3) >26 weeks: no data, open recommendation
Phantom limb pain

yes 289 (48.2) 4–12 weeks: Ib, open recommendation for
no 186 (31.0) 13–26 weeks: no data, open recommendation

does not apply a 125 (20.8) >26 weeks: no data, open recommendation
Disc prolapse c

yes 370 (61.7) 4–12 weeks: Ib, open recommendation for
no 200 (33.3) 13–26 weeks: no data, open recommendation

does not apply a 30 (5.0) >26 weeks: no data, open recommendation
Spinal stenosis

yes 251 (41.8) 4–12 weeks: Ib, open recommendation for c

no 287 (47.8) 13–26 weeks: no data, open recommendation c

does not apply a 62 (10.3) >26 weeks: no data, open recommendation c

Rheumatoid arthritis
yes 263 (43.8) 4–12 weeks: Ib, open recommendation for
no 298 (49.7) 13–26 weeks: no data, open recommendation

does not apply a 39 (6.5) >26 weeks: no data, open recommendation
Fibromyalgia syndrome

yes 152 (25.3) 4–12 weeks: Ib, open recommendation for
no 252 (42.0) 13–26 weeks: no data, open recommendation

does not apply a 196 (32.7) >26 weeks: no data, open recommendation
Secondary headaches

yes 136 (22.7) 4–12 weeks: no data, open recommendation
no 380 (63.3) 13–26 weeks: no data, open recommendation

does not apply a 84 (14.0) >26 weeks: no data, open recommendation
Vertebral body fractures in osteoporosis

yes 231 (38.5) 4–12 weeks: no data, open recommendation
no 268 (44.7) 13–26 weeks: no data, open recommendation

does not apply a 101 (16.8) >26 weeks: no data, open recommendation
Chronic postsurgical pain

yes 336 (56.0) 4–12 weeks: no data, open recommendation
no 143 (23.8) 13–26 weeks: no data, open recommendation

does not apply a 121 (20.2) >26 weeks: no data, open recommendation
Peripheral arterial disease of the lower

extremities
yes 171 (28.5) 4–12 weeks: no data, open recommendation
no 337 (56.2) 13–26 weeks: no data, open recommendation

does not apply a 92 (15.3) >26 weeks: no data, open recommendation
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Table 3. Cont.

“For which noncancer-related diseases have
you prescribed strong opioids as the primary

prescriber in the past 12 months?”

Total

Evidence Level According to LONTS b [13]N = 600

N (%)
Grade 3 and 4 pressure ulcers

yes 362 (60.3) 4–12 weeks: no data, open recommendation
no 158 (26.3) 13–26 weeks: no data, open recommendation

does not apply a 80 (13.3) >26 weeks: no data, open recommendation
Chronic pain associated with fixed

contractures
yes 231 (38.5) 4–12 weeks: no data, open recommendation
no 254 (42.3) 13–26 weeks: no data, open recommendation

does not apply a 115 (19.2) >26 weeks: no data, open recommendation
Central neuropathic pain

yes 112 (18.7) 4–12 weeks: no data, open recommendation
no 327 (54.5) 13–26 weeks: no data, open recommendation

does not apply a 161 (26.8) >26 weeks: no data, open recommendation
Chronic regional pain syndrome I and II

yes 274 (45.7) 4–12 weeks: no data, open recommendation
no 172 (28.7) 13–26 weeks: no data, open recommendation

does not apply a 154 (25.7) >26 weeks: no data, open recommendation
Chronic pelvic pain

yes 73 (12.2) 4–12 weeks: no data, open recommendation
no 217 (36.2) 13–26 weeks: no data, open recommendation

does not apply a 310 (51.7) >26 weeks: no data, open recommendation
Chronic inflammatory bowel disease

yes 252 (42.0)
no 248 (41.3) >26 weeks: IIIb, recommendation against

does not apply a 100 (16.7)
Primary headaches

yes 119 (19.8)
no 406 (67.7) >26 weeks: IIIb, strong recommendation against

does not apply a 75 (12.5)
Functional disorders

>
yes 158 (26.3)

no 366 (61.0) no data; independent of time: strong
recommendation against

does not apply a 76 (12.7)
Chronic pancreatitis

>26 weeks: IIIb, strong recommendation
against

yes 180 (30.0)
no 316 (52.7)

does not apply a 104 (17.3)
Craniomandibular dysfunction

yes 86 (14.3)
no 259 (43.2) no recommendation

does not apply a 255 (42.5
Persistent idiopathic facial pain

no recommendation
yes 197 (32.8)
no 264 (44.0)

does not apply a 139 (23.2)
Neuralgia (e.g., trigeminus)

yes 241 (40.2)
no 295 (49.2) no recommendation

does not apply a 64 (10.7)
Multiple sclerosis

No statement on this indication in LONTS byes 136 (22.7)
no 295 (49.2)

does not apply a 169 (28.2)
a does not apply = physician has not treated patients with this disease in the past 12 months; b German guideline
for long-term use of opioids in chronic noncancer pain; c recommendation for radiculopathy.
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3.5. Physicians’ Self-Reported Emotional Reactions to Patient Requests to Increase Opioid Dosages

The feeling of being well-equipped to handle a patient’s request of increasing the
opioid dosage to treat unspecific low-back pain was reported by 59% of the physicians,
whereas 43% of the physicians described negative feelings in such a situation. About one
quarter of the physicians expressed feelings of either pressure (25%), helplessness (25%),
anger, or a combination (23%) (Table 4). A smaller subgroup of physicians reported that
despite negative feelings they can handle the situation quite well: 59 physicians reported
anger and good management of the situation (10% of the whole group); helplessness and
good management of the situation was reported by 32 physicians (5% of the whole group)
(Figure 2).

Table 4. Physician self-reported emotional reactions to a patient’s desire to increase opioid dosage in
long-term opioid therapy of chronic unspecific low back pain.

Case Vignette:
“Please Imagine the Following Situation: A Patient with Chronic Noncancer Related

Low-Back Pain who has Already been Prescribed an Opioid for a Long Time Comes to your
Consultation with the Request to Increase the Opioid Dose. There are no Indications of a

Finding that Requires Intervention, such as a New Neurological Disorder or Other
red Flags.

Which of the Emotions Described below have you Already Observed in Yourself?”

Total

N = 600

N a (%)

“I can handle the situation quite well.” 354 (59)
“I feel pressured to increase the dose.” 148 (25)

“I feel helpless because I don’t have an easy solution.” 149 (25)
“I experience negative emotions such as anger.” 135 (23)
“I have a bad feeling about increasing the dose.” 258 (43)

a multiple answers were possible.

Figure 2. A selection of physician self-reported emotional reactions to a patient’s desire to increase
opioid dosage and their overlaps.

3.6. Covariate Analysis of Non-Guideline-Compliant Opioid Prescribing Behavior

Physicians prescribing ultrafast-acting fentanyl formulations were also highly likely to
prescribe sublingual buprenorphine (OR: 15.4; 95%-CI: 10.1–23.3; p < 0.001). The presence
of negative emotions in response to patients’ demands for a dose escalation nearly doubled
the likelihood of physicians to prescribe ultrafast-acting fentanyl to their patients (OR: 1.7;
95%-CI: 1.2–2.6; p = 0.007). Other aspects, such as work experience or risk literacy, were
not found to be associated with physicians’ prescription behavior. The final independent
variables included in the binary logistic regression analysis (Table 5) increased the propor-
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tion of correctly predicted answers from 51.0% to 78.5%. The selected model explains 41%
of the existing variance (Nagelkerkes R-Quadrat).

Table 5. Binary logistic regression analysis with non-guideline-compliant opioid prescribing (ultrafast-
acting fentanyl for CNCP) as dependent variable.

Non-Guideline-Compliant Opioid Prescribing Using the Example of
Ultra-Fast-Acting Fentanyl for CNCP

Independent
Variables Odds Ratio 95% CI p

Buprenorphine,
sublingual

Prescribing for CNCP
(reference class: no

prescribing for
CNCP)

15.4 10.1–23.3 <0.001

Negative emotions a

present
(reference class:

not-present)

1.7 1.2–2.6 0.007

a as reaction to the case study vignette relating to a patient request for an opioid dose increase.

4. Discussion and Conclusions

This analysis of the ERONA study showed that physicians in Germany reported a
prescribing behavior for strong opioids for CNCP that was not consistently compliant
with current guidelines—both in terms of opioid indications and the opioid formulations
selected. A bad feeling about increasing an opioid dose in a situation without objective
signs of deterioration was reported by 43% of the physicians surveyed. Emotions such as
pressure, helplessness and anger were reported by 25%, 25% and 23% of the physicians in
this situation. Perceived negative feelings about an opioid increase were associated with
more non-compliant prescribing behavior.

The LONTS guideline, based on controlled clinical studies, recommends opioid pre-
scription at least for 4–12 weeks for the following four diagnoses: chronic nonspecific
low back pain [27], osteoarthrosis [28], diabetic polyneuropathy and postherpetic neu-
ralgia [29]. The prescribing behavior of the physicians surveyed in our study indicated
that they prescribe strong opioids most frequently for osteoarthritis (OA) (56%), and less
often for chronic nonspecific low back pain (CLBP) (38%) (Table 3). This corresponds to
the recommendation of the National Guideline for CLBP [30], which specifies opioids
may be a short-term option only for selected patients. Comparing treatment guidelines
for OA and CLBP, psychosocial factors seem to be more prominent in CLBP than in OA,
where they certainly also play a role, but the somatic pain component is usually in the
foreground [31,32]. In addition, OA pain often affects older people, where other therapy
options, such as NSAIDs, are often either contraindicated [33], exercise therapy is more
limited [34], or both.

The opioid prescriptions by physicians in this study for functional disorders, fibromyal-
gia syndrome and primary headaches appeared problematic, and they were anticipated
to have negative consequences for the patient, such as unwanted medication overuse,
headache (MOH) [12] or problematic opioid use. Prevalence data on the use of opioids in
functional disorders are difficult to define since various heterogeneous diseases are collated
under this diagnosis.

Further, immediate-release opioids are seldom necessary for noncancer pain [13] and
ultrafast-acting opioids are exclusively licensed for cancer pain [35]. The fact that we
found 49% of physicians in our study prescribing ultrafast-acting fentanyl to CNCP can be
considered highly problematic. The challenge of non-indicated “off-label-use” has been
described previously [36,37] and has been observed in other cohorts, for instance among
Italian patients with CNCP of which nearly 10% received ultrafast onset opioids [38].
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Training, education and the implementation of prevention strategies—possibly including
either medico-legal consequences, non-reimbursement by the health insurance companies
or both—would be necessary measures to restrict such misuse [39].

The role of sublingual buprenorphine, on the other hand, must be seen in a differenti-
ated manner. It has a significantly longer onset and action time than fast-acting fentanyl.
It is also approved for non-cancer pain, unlike the rapid-acting fentanyl preparations.
In this respect, we were surprised by the fact that physicians who prescribe sublingual
buprenorphine, which can be indicated in CNCP, were 15 times more likely to also prescribe
fast-acting fentanyl, which is not indicated in CNCP. Perhaps these figures expressed the
fact that those physicians were well versed in handling a wide variety of preparations and
galenics. However, even within this group, there were those who adhere to the indications
and others that do not.

In our study, 43% of the physicians reported a negative emotion associated with their
own responsibility to a dose elevation in response to a patient’s demand to increase opioid
dosage without any obvious deterioration. Our study documented—to the best of our
knowledge, for the first time—that such negative emotions may significantly influence
physicians’ reaction to these demands: Physicians presenting with negative emotions
tended to exemplify more non-guideline-compliant behavior than did those who did
not report such negative emotions. Not having negative emotions appeared to protect
physicians from prescribing and patients from receiving an opioid medication that is not
indicated for noncancer chronic pain. These findings on the role of negative emotions on
patients’ potentially unwarranted demand for dosage increase has been seldom described
until now. However, it was in line with the prescriber style described by Passik et al., which
is, for example, characterized by “aggressive opioid titration [ . . . ] with intents to entirely
eliminate pain.” [40]. It is of course also conceivable that negative gut feelings warn against
an unjustified prescription.

Considering the consequences of non-compliant prescriptions of potent but risky
drugs for patients’ safety, the currently rather under-studied influence of different negative
emotional states on physicians’ compliance to guidelines certainly requires more research
on these aspects to inform curricula and continuing training programs on appropriate
opioid prescriptions.

Our study had some limitations. A critical point of this study was the high non-
response rate during the recruitment process because the remaining physician cohort may
not be representative of physicians working in Germany. At first glance, for example,
women seemed to be underrepresented. However, if one compares the proportion of
women in our study with the data of the German Medical Association (GMA) [41] based
on the six most frequently occurring groups of expertise in this study, the proportion
is 37% compared to 40% (GMA), thus only a little bit lower. If it was considered that
older and more experienced physicians answered this survey, our data appeared to be
quite representative in this point since the proportion of women is lower in the group of
older physicians. The external validity of this study of course remains a critical point. For
example, physicians may have responded who are already more critical of their prescription
of opioids or more aware of their feelings than others. However, the focus of this study
should be to draw attention to the presence of emotional aspects of opioid prescription and
not to claim that the numbers determined were absolutely correct.

Another limitation was that these data are only based on self-reports, which may invite
inaccuracies due to social desirability. Questions may have been misunderstood, e.g., that
the addition “for noncancer pain” was missed in the questions about opioid preparations.
We hoped to have minimized such issues by piloting material with colleagues. A further
limitation is that we did not know how frequently non-guideline-compliant prescriptions
occurred, as we have no information about the patients actually seen in these practices and
the rates of prescription. Another inherent limitation was that the current study showed
only an association between negative emotions and prescribing behavior rather than a
cause-and-effect relationship. It could be, for example, that physicians’ overprescribing was
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leading to a feeling of helplessness and anger, but it could also be that their initial feeling
of anger and helplessness was leading to overprescribing. Other study designs, especially
either qualitative designs, longitudinal quantitative designs or a combination, should
investigate these questions. Another important point is that the questions concerning the
emotional reactions of the physicians are not a part of a validated questionnaire. This
reduces the internal validity of the results. After a qualitative scientific examination of the
topic “physicians’ emotions and prescribing opioids” as suggested above, the goal should
be to generate a validated questionnaire that serves both research purposes and routine use
to sensitize physicians to this topic.

This analysis showed that in Germany strong opioids are largely prescribed in ac-
cordance with the existing guidelines. However, there were indications where the use of
opioids should be viewed critically, e.g., in the case of primary headaches, fibromyalgia
syndrome or other functional pain syndromes. Fast-acting fentanyl preparations should
not be used in CNCP. Emotional aspects on the part of the prescribing physician could also
play a role if opioids are not prescribed in accordance with the guidelines.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm11092506/s1, Project: ERONA—Physicians.

Author Contributions: O.W. conceived the project and was involved in preparing the manuscript; E.S.
and N.D.-B. were involved in planning the study; E.S. analyzed the data and drafted this manuscript;
O.W., R.H. and C.S. secured the funding for the project; O.W., C.S. and R.H. supervised the project;
F.P., C.D., N.D.-B., M.S., C.S. and O.W. reviewed and edited the manuscript. All authors have read
and agreed to the published version of the manuscript.

Funding: This work is supported by the German Federal Ministry of Health (BMG) (grant num-
ber: 2519ATS001).

Institutional Review Board Statement: Institutional Ethics Board of the Max Planck Institute for
Human Development, Berlin (Germany); Ethic Approval ID for pilot test: A 2019-32; for RCT and
cross-sectional study: A 2020-05. Clinical trial number: DRKS00020358.

Informed Consent Statement: Informed consent was obtained before starting the survey.

Conflicts of Interest: See ICMJE form for Conflicts of Interests declared by CS. All other authors
declare no competing interests.

References
1. Portenoy, R.K.; Foley, K.M. Chronic use of opioid analgesics in non-malignant pain: Report of 38 cases. Pain 1986, 25, 171–186.

[CrossRef]
2. Bialas, P.; Maier, C.; Klose, P.; Häuser, W. Efficacy and harms of long-term opioid therapy in chronic non-cancer pain: Systematic

review and metaanalysis of open-label extensions trials. Eur. J. Pain 2020, 24, 265–278. [CrossRef] [PubMed]
3. Chaparro, L.E.; Furlan, A.D.; Deshpande, A.; Mailis-Gagnon, A.; Atlas, S.; Turk, D.C. Opioids compared to placebo or other

treatments for chronic low-back pain. Cochrane Database Syst. Rev. 2013, 8, CD004959. [CrossRef] [PubMed]
4. Chou, R.; Deyo, R.; Friedly, J.; Skelly, A.; Weimer, M.; Fu, R.; Dana, T.; Kraegel, P.; Griffin, J.; Grusing, S. Systemic Pharmacologic

Therapies for Low Back Pain: A Systematic Review for an American College of Physicians Clinical Practice Guideline. Ann.
Intern. Med. 2017, 166, 480–492. [CrossRef] [PubMed]

5. Furlan, A.D.; Sandoval, J.A.; Mailis-Gagnon, A.; Tunks, E. Opioids for chronic noncancer pain: A meta-analysis of effectiveness
and side effects. CMAJ 2006, 174, 1589–1594. [CrossRef] [PubMed]

6. Moore, R.A.; McQuay, H.J. Prevalence of opioid adverse events in chronic non-malignant pain: Systematic review of randomised
trials of oral opioids. Arthritis Res. Ther. 2005, 7, R1046–R1051. [CrossRef]

7. Nury, E.; Schmucker, C.; Nagavci, B.L.; Motschall, E.; Nitschke, K.; Schulte, E.; Wegwarth, O.; Meerpohl, J.J. The effectiveness and
risk of long-term opioid therapy versus placebo and non-opioid therapy in patients with chronic non-cancer pain: A systematic
review and meta-analysis. Pain 2022, 163, 610–636. [CrossRef]

8. Garland, E.L.; Froeliger, B.; Zeidan, F.; Partin, K.; Howard, M.O. The downward spiral of chronic pain, prescription opioid misuse,
and addiction: Cognitive, affective, and neuropsychopharmacologic pathways. Neurosci. Biobehav. Rev. 2013, 37, 2597–2607.
[CrossRef]

9. McDermott, K.A.; Griffin, M.L.; McHugh, R.K.; Fitzmaurice, G.M.; Jamison, R.N.; Provost, S.E.; Weiss, R.D. Long-term naturalistic
follow-up of chronic pain in adults with prescription opioid use disorder. Drug Alcohol Depend. 2019, 205, 107675. [CrossRef]

https://www.mdpi.com/article/10.3390/jcm11092506/s1
https://www.mdpi.com/article/10.3390/jcm11092506/s1
http://doi.org/10.1016/0304-3959(86)90091-6
http://doi.org/10.1002/ejp.1496
http://www.ncbi.nlm.nih.gov/pubmed/31661587
http://doi.org/10.1002/14651858.CD004959.pub4
http://www.ncbi.nlm.nih.gov/pubmed/23983011
http://doi.org/10.7326/M16-2458
http://www.ncbi.nlm.nih.gov/pubmed/28192790
http://doi.org/10.1503/cmaj.051528
http://www.ncbi.nlm.nih.gov/pubmed/16717269
http://doi.org/10.1186/ar1782
http://doi.org/10.1097/j.pain.0000000000002423
http://doi.org/10.1016/j.neubiorev.2013.08.006
http://doi.org/10.1016/j.drugalcdep.2019.107675


J. Clin. Med. 2022, 11, 2506 13 of 14

10. Vowles, K.E.; McEntee, M.L.; Julnes, P.S.; Frohe, T.; Ney, J.P.; van der Goes, D.N. Rates of opioid misuses, abuse, and addiction in
chronic pain: A systematic review and data synthesis. Pain 2015, 156, 569–576. [CrossRef]

11. Busse, J.W.; Craigie, S.; Juurlink, D.N.; Buckley, D.N.; Wang, L.; Couban, R.J.; Agoritsas, T.; Akl, E.A.; Carrasco-Labra, A.;
Cooper, L.; et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ 2017, 189, E659–E666. [CrossRef] [PubMed]

12. Dowell, D.; Haegerich, T.M.; Chou, R. CDC Guideline for Prescribing Opioids for Chronic Pain—United States. JAMA 2016, 315,
1624–1645. [CrossRef] [PubMed]

13. Häuser, W.; Bock, F.; Hüppe, M.; Nothacker, M.; Norda, H.; Radbruch, L.; Schiltenwolf, M.; Schuler, M.; Tölle, T.; Viniol, A.; et al.
Koautoren für die Konsensusgruppe der 2. Aktualisierung der S3-Leitlinie LONTS. Empfehlungen der zweiten Aktualisierung
der Leitlinie LONTS. Langzeitanwendung von Opioiden bei chronischen nicht-tumorbedingten Schmerzen. Der Schmerz 2020, 34,
204–244. [CrossRef] [PubMed]

14. Hossain, M.A.; Asamoah-Boaheng, M.; Badejo, O.A.; Bell, L.V.; Buckley, N.; Busse, J.W.; Campbell, T.S.; Corace, K.; Cooper, L.K.;
Flusk, D.; et al. Prescriber adherence to guidelines for chronic noncancer pain management with opioids: Systematic review and
meta-analysis. Health Psychol. 2020, 39, 430–451. [CrossRef]

15. Alenezi, A.; Yahyouche, A.; Paudyal, V. Current status of opioid epidemic in the United Kingdom and strategies for treatment
optimisation in chronic pain. Int. J. Clin. Pharm. 2021, 43, 318–322. [CrossRef]

16. Pierce, M.; van Amsterdam, J.; Kalkman, G.A.; Schellekens, A.; van den Brink, W. Is Europe facing an opioid crisis like the United
States? An analysis of opioid use and related adverse effects in 19 European countries between 2010 and 2018. Eur. Psychiatry
2021, 64, e47. [CrossRef]

17. Häuser, W.; Schug, S.; Furlan, A.D. The opioid epidemic and national guidelines for opioid therapy for chronic noncancer pain: A
perspective from different continents. Pain Rep. 2017, 2, e599. [CrossRef]

18. Alford, D.P.; Lazure, P.; Murray, S.; Hardesty, I.; Krause, J.R.; White, J.L. National Trends in Prescription Opioid Risk Mitigation
Practices: Implications for Prescriber Education. Pain Med. 2019, 20, 907–915. [CrossRef]

19. Turk, D.C.; Okifuji, A. What factors affect physicians’ decisions to prescribe opioids for chronic noncancer pain patients? Clin. J.
Pain 1997, 13, 330–336. [CrossRef]

20. Spitz, A.; Moore, A.A.; Papaleontiou, M.; Granieri, E.; Turner, B.J.; Reid, M.C. Primary care providers’ perspective on prescribing
opioids to older adults with chronic non-cancer pain: A qualitative study. BMC Geriatr. 2011, 11, 35. [CrossRef]

21. Bauer, S.R.; Hitchner, L.; Harrison, H.; Gerstenberger, J.; Steiger, S. Predictors of higher-risk chronic opioid prescriptions in an
academic primary care setting. Subst. Abus. 2016, 37, 110–117. [CrossRef] [PubMed]

22. Harle, C.A.; Bauer, S.E.; Hoang, H.Q.; Cook, R.L.; Hurley, R.W.; Fillingim, R.B. Decision support for chronic pain care: How do
primary care physicians decide when to prescribe opioids? a qualitative study. BMC Fam. Pract. 2015, 16, 48. [CrossRef]

23. Muench, J.; Fankhauser, K.; Voss, R.W.; Huguet, N.; Hartung, D.M.; O’Malley, J.; Bailey, S.R.; Cowburn, S.; Wright, D.;
Barker, G.; et al. Assessment of Opioid Prescribing Patterns in a Large Network of US Community Health Centers, 2009
to 2018. JAMA Netw. Open 2020, 3, e2013431. [CrossRef] [PubMed]

24. Ramírez-Maestre, C.; Reyes-Pérez, Á.; Esteve, R.; López-Martínez, A.E.; Bernardes, S.; Jensen, M.P. Opioid Pain Medication
Prescription for Chronic Pain in Primary Care Centers: The Roles of Pain Acceptance, Pain Intensity, Depressive Symptoms, Pain
Catastrophizing, Sex, and Age. Int. J. Environ. Res. Public Health 2020, 17, 6428. [CrossRef] [PubMed]

25. Wegwarth, O.; Spies, C.; Schulte, E.; Meerpohl, J.J.; Schmucker, C.; Nury, E.; Brockmann, D.; Donner-Banzhoff, N.; Wind, S.;
Goebel, E.; et al. Experiencing the risk of overutilising opioids among patients with chronic non-cancer pain in ambulatory care
(ERONA): The protocol of an exploratory, randomised controlled trial. BMJ Open 2020, 10, e037642. [CrossRef] [PubMed]

26. Caverly, T.J.; Prochazka, A.V.; Combs, B.P.; Lucas, B.P.; Mueller, S.R.; Kutner, J.S.; Binswanger, I.; Fagerlin, A.; McCormick, J.;
Pfister, S.; et al. Doctors and numbers: An assessment of the critical risk interpretation test. Med. Decis. Mak. 2015, 35, 512–524.
[CrossRef] [PubMed]

27. Petzke, F.; Welsch, P.; Klose, P.; Sommer, C.; Häuser, W. Opioids for chronic low back pain. An updated systematic review and
meta-analysis of efficacy, tolerability and safety in randomized placebo-controlled studies of at least four weeks double-blind
duration. Eur. J. Pain 2020, 24, 497–517. [CrossRef]

28. Welsch, P.; Klose, P.; Petzke, F.; Häuser, W. Opioids for chronic osteoarthritis pain. An updated systematic review and metaanalysis
of efficacy, tolerability and safety in randomized placebo-controlled studies of at least four weeks double-blind duration. Eur. J.
Pain 2020, 24, 685–703. [CrossRef]

29. Sommer, C.; Klose, P.; Welsch, P.; Petzke, F.; Häuser, W. Opioids for chronic non-cancer neuropathic pain. An updated systematic
review and metaanalysis of efficacy, tolerability and safety in randomized placebo-controlled studies of at least four weeks
duration. Eur. J. Pain 2020, 24, 3–18. [CrossRef]

30. Bundesärztekammer (BÄK); Kassenärztliche Bundesvereinigung (KBV); Arbeitsgemeinschaft der Wissenschaftlichen Medi-
zinischen Fachgesellschaften (AWMF). Nationale VersorgungsLeitlinie Nicht-Spezifischer Kreuzschmerz—Langfassung, 2nd ed.;
Version 1; BÄK: Berlin, Germany; KBV: Berlin, Germany; AWMF: Frankfurt am Main, Germany, 2017; Available online:
www.kreuzschmerz.versorgungsleitlinien.de (accessed on 24 June 2021). [CrossRef]

31. Katz, J.N.; Arant, K.R.; Loeser, R.F. Diagnosis and Treatment of Hip and Knee Osteoarthritis: A Review. JAMA 2021, 325, 568–578.
[CrossRef]

http://doi.org/10.1097/01.j.pain.0000460357.01998.f1
http://doi.org/10.1503/cmaj.170363
http://www.ncbi.nlm.nih.gov/pubmed/28483845
http://doi.org/10.1001/jama.2016.1464
http://www.ncbi.nlm.nih.gov/pubmed/26977696
http://doi.org/10.1007/s00482-020-00472-y
http://www.ncbi.nlm.nih.gov/pubmed/32377861
http://doi.org/10.1037/hea0000830
http://doi.org/10.1007/s11096-020-01205-y
http://doi.org/10.1192/j.eurpsy.2021.2219
http://doi.org/10.1097/PR9.0000000000000599
http://doi.org/10.1093/pm/pny298
http://doi.org/10.1097/00002508-199712000-00011
http://doi.org/10.1186/1471-2318-11-35
http://doi.org/10.1080/08897077.2015.1129020
http://www.ncbi.nlm.nih.gov/pubmed/26848633
http://doi.org/10.1186/s12875-015-0264-3
http://doi.org/10.1001/jamanetworkopen.2020.13431
http://www.ncbi.nlm.nih.gov/pubmed/32945874
http://doi.org/10.3390/ijerph17176428
http://www.ncbi.nlm.nih.gov/pubmed/32899359
http://doi.org/10.1136/bmjopen-2020-037642
http://www.ncbi.nlm.nih.gov/pubmed/32895283
http://doi.org/10.1177/0272989X14558423
http://www.ncbi.nlm.nih.gov/pubmed/25378297
http://doi.org/10.1002/ejp.1519
http://doi.org/10.1002/ejp.1522
http://doi.org/10.1002/ejp.1494
www.kreuzschmerz.versorgungsleitlinien.de
http://doi.org/10.6101/AZQ/000353
http://doi.org/10.1001/jama.2020.22171


J. Clin. Med. 2022, 11, 2506 14 of 14

32. Oliveira, C.B.; Maher, C.G.; Pinto, R.Z.; Traeger, A.C.; Lin, C.C.; Chenot, J.F.; van Tulder, M.; Koes, B.W. Clinical practice guidelines
for the management of non-specific low back pain in primary care: An updated overview. Eur. Spine J. 2018, 27, 2791–2803.
[CrossRef] [PubMed]

33. Nguyen, T.N.M.; Laetsch, D.C.; Chen, L.J.; Holleczek, B.; Meid, A.D.; Brenner, H.; Schöttker, B. Comparison of Five Lists to
Identify Potentially Inappropriate Use of Non-Steroidal Anti-Inflammatory Drugs in Older Adults. Pain Med. 2021, 22, 1962–1969.
[CrossRef] [PubMed]

34. Söderlund, A.; von Heideken Wågert, P. Adherence to and the Maintenance of Self-Management Behaviour in Older People with
Musculoskeletal Pain-A Scoping Review and Theoretical Models. J. Clin. Med. 2021, 10, 303. [CrossRef] [PubMed]

35. WHO. Guidelines for the Pharmacological and Radiotherapeutic Management of Cancer Pain in Adults and Adolescents 2018; World
Health Organization: Geneva, Switzerland, 2018.

36. Hughes, E. The Opioid That Made a Fortune for Its Maker—And for Its Prescribers. New York Times, 2 May 2018. Available online:
https://nyti.ms/2Fz37rr (accessed on 27 March 2021).

37. Thomas, K. Doubts Raised about Off-Label Use of Subsys, a Strong Painkiller. New York Times, 13 May 2014. Available online:
https://nyti.ms/1piOoWq (accessed on 27 March 2021).

38. Miceli, L.; Bednarova, R.; Di Cesare, M.; Santori, E.; Spizzichino, M.; DIMinco, L.; Botti, R.; Casciello, M.; Della Rocca, G.
Outpatient therapeutic chronic opioid consumption in Italy: A one-year survey. Minerva Anestesiol. 2017, 83, 33–40. [CrossRef]

39. Fleischman, W.; Auth, D.; Shah, N.D.; Agrawal, S.; Ross, J.S. Association of a Risk Evaluation and Mitigation Strategy Program
with Transmucosal Fentanyl Prescribing. JAMA Netw. Open 2019, 2, e191340. [CrossRef]

40. Passik, S.D.; Kirsh, K.L. The interface between pain and drug abuse and the evolution of strategies to optimize pain management
while minimizing drug abuse. Exp. Clin. Psychopharmacol. 2008, 16, 400–404. [CrossRef]

41. Bundesärztekammer (BÄK). 2020. Available online: https://www.bundesaerztekammer.de/fileadmin/user_upload/downloads/
pdf-Ordner/Statistik_2020/2020-Statistik.pdf (accessed on 17 April 2022).

http://doi.org/10.1007/s00586-018-5673-2
http://www.ncbi.nlm.nih.gov/pubmed/29971708
http://doi.org/10.1093/pm/pnaa480
http://www.ncbi.nlm.nih.gov/pubmed/33749754
http://doi.org/10.3390/jcm10020303
http://www.ncbi.nlm.nih.gov/pubmed/33467552
https://nyti.ms/2Fz37rr
https://nyti.ms/1piOoWq
http://doi.org/10.23736/S0375-9393.16.11099-5
http://doi.org/10.1001/jamanetworkopen.2019.1340
http://doi.org/10.1037/a0013634
https://www.bundesaerztekammer.de/fileadmin/user_upload/downloads/pdf-Ordner/Statistik_2020/2020-Statistik.pdf
https://www.bundesaerztekammer.de/fileadmin/user_upload/downloads/pdf-Ordner/Statistik_2020/2020-Statistik.pdf

	Introduction 
	Methods 
	Study Population and Inclusion Criteria 
	Survey Questionnaire 
	Baseline Characteristics 
	Opioid-Prescribing Behavior: Type and Formulation of Opioids, Indications 
	Physicians’ Emotional Response to Patients’ Demands for Dose Escalation 
	Risk Literacy 
	Piloting 

	Statistical Analysis 

	Results 
	Recruitment of Participating Physicians 
	Demographic and Professional Characteristics 
	Self-Reports of the Opioid Ingredients and Galenics Prescribed 
	The Indications Detailed in the Self-Reported Opioid Prescribing Behavior 
	Physicians’ Self-Reported Emotional Reactions to Patient Requests to Increase Opioid Dosages 
	Covariate Analysis of Non-Guideline-Compliant Opioid Prescribing Behavior 

	Discussion and Conclusions 
	References

