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HIGHLIGHTS

® Qutcome data of long-term opioid therapy versus nonopioid treatment are provided.
® No clear advantage of opioid vs. non-opioid analgesics could be revealed.

® Treatment with pain medication proved insufficient.

® Worse benefit to risk relationship with higher doses and potency of opioids.
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sparse. The present study investigated the outcomes of long-term opioid therapy compared to nono-
pioid treatment in CNCP patients with respect to measures of pain, functional disability, psychological
wellbeing, and quality of life (QoL).

Methods: Three hundred and thirty three consecutive patients at our pain clinic were included and

fgﬁ ‘;’_‘;Zin opioid therapy divided into patients with continuous opioid treatment for at least 3 months (51%) and patients receiving
Chronic pain nonopioid analgesics (49%). Further, outcome of different doses of opioid (<120 mg vs. >120 mg morphine
Quality of life equivalents) and differences between high and low potency opioids were examined.

Functional outcome Results: The opioid and nonopioid groups did not differ with regard to pain intensity or satisfaction
Psychological wellbeing with analgesic. Patients with continuous opioids treatment reported higher neuropathic like pain, longer

duration of pain disorder, lower functional level, wellbeing, and physical QoL in comparison to patients
receiving nonopioid analgesics. Higher opioid doses were associated with male gender, intake of high
potency opioids and depression but there were no differences with regard to pain relief or improvement
of functional level between high and low doses. Similarly, patients on high potency opioids reported more
psychological impairment than patients on low potency opioids but no advantage with regard to pain
relief. Overall, remaining level of pain, functional disability and poor QoL were quite high irrespective of
the analgesic used or opioid dosing.
Conclusion: In the long-term no clear advantage of opioid vs. non-opioid analgesics could be revealed. In
terms of remaining pain intensity, functional disability and quality of life, treatment with pain medication
proved insufficient. Additionally, with higher doses of opioids the benefit to risk relationship becomes
worse and patients on high potency opioids reported more psychological impairment than patients on
low potency opioids but no advantage with regard to pain relief.
Implications: Our results raise questions about the long-term effectiveness of analgesic treatment regi-
mens irrespective of analgesics type employed and call for more multidisciplinary treatment strategies.
© 2017 Scandinavian Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Since the assumption of opioids as a promising therapy for
patients with chronic noncancer pain (CNCP) during the 1990s, the
use of opioid analgesics in this setting is now well established in
modern medicine [1,2]. Empirically robust data demonstrate sig-
nificant pain reduction with opioids in the short term compared
to placebo [3,4]. Accordingly, data from North-America and Europe
show continued increases in prescription rates and higher numbers
of daily doses per recipient over the last few decades [1,2]. Addi-
tionally, increasing prevalence rates of long-term use have been
reported with 85-96% of the patients continuing intake for 5-10
years after their first prescription [5,6]. However, whether opioids
are superior to nonopioids even in the short-term [7] and whether
long-term treatment with opioids is effective is still under debate.

Evidence of effectiveness of opioid therapy for treatment
periods >3 months is limited as most studies focus on initial ther-
apy effects during the first 6 to 12 weeks of treatment as recently
pointed out by Welsch et al. [7] in a systematic review with a
metaanalysis. Furthermore, most studies refer to pain reduction
as the main outcome measure, whereas improvement of quality of
life (QoL), daily functioning and wellbeing as potentially equally
important treatment gains appear to be widely neglected in both
the short- and long-term evaluation. Recent systematic literature
reviews focusing on outcomes of opioid therapy over at least 6
months show insufficient evidence based on randomised control
studies (RCTs) [8]. There are only single studies like the RCT by
Breivik et al. [9], but their conclusions of better outcome with opi-
oids are limited to osteoarthritis patients and buprenorphine. Just
as important, there is also a lack of long-term opioid studies that
evaluated effects on pain, function, or QoL in comparison to other
treatment strategies such as nonopioid therapy [10]. Additionally,
concerns about adverse effects need to be taken into account. Con-
trolled studies point to a higher risk of overdose [11], myocardial
infarction [12], and fractures with opioid analgesics [13,14]. Use
of opioids has also been linked to an increased risk of depres-
sion [15] and hyperalgesia [16,17] prompting an ongoing debate
about cause and consequence. Finally, drawing conclusions about
the effectiveness of opioid therapy in CNCP is further complicated
by dose dependent effects. Higher doses of opioids (above 120 mg
morphine equivalent) have been found to be associated with a less
favourable balance of benefit to risk compared to lower doses [12].
However, even at doses within a more typical therapeutic range,
differential effects have been reported. A lower risk of fractures [ 18]
and better QoL [19] were observed under low-dose opioid therapy
(doses up to 50 mg) in comparison to higher opioid doses of up to
120 mg.

The aim of this study was to examine any superiority
of long-term opioid treatment compared to nonopioid treat-
ment strategies. Considering chronic pain as a multi-dimensional
phenomena, treatment outcome was measured in terms of pain
intensity scores, psychological wellbeing, quality of life, and func-
tioning, as well as patient satisfaction with their treatment as a
variable potentially influencing medication adherence [20]. A sec-
ondary aim was to identify differential effects of opioid dosing and
opioid potency on long-term outcome.

2. Material and methods
2.1. Study design

The present observational study has a cross sectional design.
Data collection took place at one assessment occasion and com-

prised collection of interview and questionnaire data from the
patients. As supplement, information with regard to diagnosis was

Invited patients

Declined participation N=99

N =596

Ineligible N=164
R Opioid therapy < 3 months n=32
Missing questionnaire data n=77
Cognitive impairment n=18
Enrolled patients Language barrier n=15

N =333 Pain duration <6 months n=7
| Other n=15

! l
Opioid group Nonopioid group
(OA group) (NOA group)
N=170 N=163

Fig. 1. Flow diagram for enrollment of potentially eligible participants.

extracted from the medical record. Assignment of the patients into
the study groups is based on retrospective information about the
history of analgesia intake (i.e. ex-post-facto).

2.2. Participants

Due to a power analysis a total sample of 210 would be required
to detect medium effect sizes with regard to group differences.
Considering the necessity of excluding patients and single missing
data a higher number of patients were assessed in order to finally
reach an adequate sample size for analyses.

A total of 596 consecutive patients with chronic pain (>6
months) were enrolled from the pain management services at the
Clinic for Pain Medicine of the Sankt Josef Krankenhaus, Wuppertal
(Fig. 1). Inclusion criteria were: age above 18 years, fluency in Ger-
man, and pain duration of at least 6 months. Participants with pain
due to cancer, comorbid dementia, psychotic or bipolar disorder,
and patients with a history of alcohol and/or opioid dependence
were excluded.

Atotal of 99 patients (16.6%) refused to take part in the study. All
other patients gave their informed consent. More than a quarter of
the sample (N=164; 27.5%) was excluded from further analysis due
to reasons displayed in Fig. 1. The final study population included
333 patients which were assigned into two groups: The opioid anal-
gesic group (OA group) comprises patients with continuous opioid
intake during at least the previous 3 months. The nonopioid anal-
gesic group (NOA group) include patients treated with different
kinds of analgesics or coanalgesics but had not received opioids in
the previous three months. Patients with opioid analgesics for less
than three months were completely excluded from further analysis,
as the study focused on long-term outcomes of opioids in compar-
ison to treatment with nonopioids. Involvement in other kinds of
treatment (e.g. physical therapy, TENS) did not lead to exclusion in
any group.

With the given sample size of 333 patients, our study was ade-
quately powered to detect medium and large effect sizes, but not
smaller effects.

2.3. Procedure

Data collection took place during a scheduled medical consulta-
tion at the Clinic for Pain Medicine which serves as part of primary
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Table 1
Prescribed opioids within the OA group, assigned WHO-stage and conversion factors
used to calculate oral morphine equianalgesic dose.

Generic name of analgesic WHO stage Conversion factor
Buprenorphine TDS (ug/h) 3 0.57

Fentanyl TTS (p.g/h) 3 0.4
Hydromorphone 3 0.13

Morphine 3 1

Oxycodone with/without Naloxone 3 0.65

Tapendadol 2 33

Tilidine 2 5

Tramadol 2 5

Oral morphine equianalgesics = individual dose/conversion factor.

care for pain patients. No kind of remuneration was given. Patients
who were willing to take part in the study were individually inter-
viewed with regard to pain and medication related details and then
asked to complete the German Pain Questionnaire (GPQ; German:
Deutscher Schmerzfragebogen) [21], an instrument used in spe-
cialised pain medicine units in Germany. All patients at our Pain
Clinic are routinely asked to fill in this comprehensive question-
naire booklet. Apart from diagnosis, medication related variables,
satisfaction rating and QoL, all measures were extracted from the
GPQ.

2.4. Questionnaires and measures

2.4.1. Pain and medication related details

Patients were asked to give details about duration of their pain
and use of analgesic medication, name and dose of current and
previously taken analgesics, adverse effects, and satisfaction with
the current medication in a semi-structured interview. Diagno-
sis based on multi-professional judgements were extracted from
the medical record and summarised according to the International
Classification of Diseases (ICD 10)[22] into groups with pain due to
disorders of the musculoskeletal system, nervous system or men-
tal/behavioural disorders. The remains were gathered into a group
of pain associated with other disorders. Individual opioid dose per
day was converted into oral morphine equianalgesic dose by refer-
ring to the publicly available reference chart from the Pain Clinic
at the University of Gottingen [23]. The used conversion factors are
displayed in Table 1. If more than one opioid analgesic was used
by a patient at the same time, a sum score was calculated after
converting oral morphine equianalgesic dose for each opioid sepa-
rately. Additionally, analgesic intake was classified according to the
WHO three-step pain relief ladder, thereby differentiating between
low and high potency opioids (Table 1). Apart from tilidine and tra-
madol, tapentadol was classified as stage 2 or low potency opioid
due to a lower potency in comparison to morphine and an ongoing
discussion about WHO classification [24]. Generic names of stage
3 or high potency opioids prescribed to patients of our sample are
listed in Table 1. In case of the use of more than one opioid at the
time of data collection, the one with the highest opioid potency
determined classification.

Satisfaction with the pain medication: Patients were asked to
rate their satisfaction with pain medication on a numeric rating
scale (NRS) ranging from 1 (very good) to 6 (totally insufficient).
A rating with an even number was chosen for this self-designed
scale in order to avoid indecisive answers. In cases of more than
one analgesic medication, only the satisfaction with the leading
medication currently taken was included in the statistical analysis.
Leading medication was defined as the one with the highest WHO
stage. In case of intake of more than one NOA the one rated by the
patient as the major analgesic was taken into account. Different
OA'’s from the same stage were taken in 7 cases. In each case, one

of the opioid’s served as a rescue analgesic. The regularly taken OA
was defined as leading medication.

Pain severity and functioning: two pain severity measures of
the GPQ were used in our study: (1) peak pain intensity during the
last 4 weeks and (2) average pain intensity during the last 4 weeks.
Patients are asked to indicate these pain intensities on separate
NRS’s each ranging from 0 (no pain) to 10 (worst pain imaginable).
The modified Pain Disability Index (mPDI) is a shortened version of
the Pain Disability Index [25] comprising 5 of the original 7 items.
Patients are asked to indicate the degree to which pain interferes
with functioning in five areas of daily life: family/home activities,
recreation, social activity, occupation, and self-care (possible range:
0-50; higher is worse).

As a grading measure of pain severity and disability, the Chronic
Pain Grade Scale (CPG) [26] was used. This measure classifies
patients based on intensity, persistence and disability/interference
scores into 5 hierarchical grades: Grade zero (pain free), Grade I
(low disability-low intensity), Grade II (low disability-high inten-
sity), Grade III (high disability-moderately limiting), and Grade IV
(high disability-severely limiting). Frequencies of grades in percent
are given in the results.

Neuropathic pain: the neuropathic pain scale included in the
GPQis based on the items of the painDETECT questionnaire [27]. For
identification of neuropathic pain components patients are asked
to indicate the intensity of 7 descriptors of neuropathic pain on a 6-
pointrating scale (0 = never occurring to 5 = very strong) with a total
score range from 0 to 35; scores below 10 indicate nociceptive pain,
those above 17 neuropathic like pain, and scores between 10 and
17 are classified as pain with doubtfully neuropathic component.

2.4.2. Psychological variables

QoL: The WHOQOoL-BREF [28] is a 26 item questionnaire allow-
ing an assessment of four dimensions of QoL, namely physical (7
items), psychological (6 items), social relationships (3 items), envi-
ronmentally related (8 items) and a global rating of QoL (2 items).
Possible range for all scales: 0-100; lower is worse.

As an additional measure of QoL the SF-12 Health Survey [29]
was administered but excluded from data analysis due to too many
missing data.

General wellbeing: the Marburg Questionnaire on Habit-
ual Health (MQHH; original German version: Fragebogen zum
Habituellen Wohlbefinden) by Herda et al. [30] is a seven item scale
for the assessment of the trait dimension of well-being, which is
thought to be a part of QoL (range 1-6; lower is worse).

Depression and anxiety: the Hospital Anxiety and Depression
Scale (HADS) [31,32] is a 14 item tool designed for the detection
of anxiety and depression in people with physical health problems
(7 items relate to anxiety and 7 items relate to depression with a
range of 0-21 for each subscale; higher is worse; cut-off >11).

2.5. Statistical analysis

Continuous data were tested by one-way analysis of variance
(ANOVA) with group (OA vs. NOA) and opioid dose (<120 mg vs.
>120mg) as factors, respectively. Due to a significant age dif-
ference between the OA and NOA groups, additional analyses of
covariance (ANCOVA) with age as control variable and group as
between participant factor were carried out and are presented in
the results section. Differences with regard to frequency and per-
centages of variables were tested by Chi2-tests. Furthermore, as
complementary analyses differences between OA and NOA patients
were retested with a subgroup of OA patients with continuous opi-
oid intake >6 months, allowing to extend conclusions on longer
durations of opioid intake. ANOVA’s with opioid potency (low
versus high) as between subject factor within the OA group aims
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on providing information about differential outcomes depending
on opioid potency.

For an exploratory analysis of relationships between the dimen-
sions of chronic pain Pearson product-moment correlations were
calculated. Associations were determined for the patients with
chronic pain (OA and NOA groups combined) as well as within
the OA group with all continuous measures. For reasons of clar-
ity, report of correlational coefficients in the results section refers
to significant associations between medical variables (i.e. pain and
analgesic related measures), functional outcome, QoL, and the psy-
chological wellbeing measures, respectively. Other coefficients of
subordinated interest for the present study, e.g. intercorrelations
between psychological measures were omitted.

In the case of any significant association for the combined group
or the OA group, additional tests on significant differences between
the correlational coefficients were implemented (Fisher Z-test for
the difference of correlational coefficients).

3. Results

Fifty one percent of our study population (N=170) were
assigned to the OA group. The list of prescribed opioids within the
OA group comprised: buprenorphine (7.1%), fentanyl (10%), hydro-
morphone (10%), morphine (6.5%), oxycodone (9.4%), oxycodone
plus naloxone (10.6%), tapentadol (9.4%), tilidine (28.2%), and tra-
madol (8.8%). The remaining 163 (49%) patients were assigned
to the NOA group, which were treated with different kinds of
analgesics or coanalgesics, e.g. NSAIDS, anticonvulsants, antide-
pressants or muscle relaxants but not with opioids in the previous
three months.

3.1. Differences between the OA and NOA group

Demographic, clinical and psychological characteristics of the
study population are reported in Table 2. Both study groups are
comparable with regard to sex and marital status. Around two third
of the patients were female and nearly half of them were married.
Mean age in the OA group was 65.9 years and significantly higher
than that of the NOA group with 62.7 years. In line with older age,
a higher proportion of OA than NOA patients were already retired
(67% vs. 53.5%).

With regard to medical and pharmaceutical variables, the OA
group reported statistically significantly longer duration of pain
and longer time of analgesic intake (i.e. NOA and/or OA not nec-
essarily on a continuous basis) than the NOA group. Time of any
analgesic intake ranged from less than 1 month (due to a patient
in the NOA group) up to 54 years. Both groups reported compa-
rable duration of continuous NOA intake for approximately three
years. Prescription time of opioids in the OA group varied between
3 months and 15 years with an average time of intake of about 3
years. Furthermore, pain intensity scores and CPG as a combined
measure of pain intensity and disability yielded no significant group
differences. In both groups, average pain intensity during the last
four weeks was rated as 7/10, indicating a rather high degree of
continuous pain throughout the last month. Approximately 80% of
the patients felt highly disabled and severely limited due to their
pain disorder as indicated by CPG stage.

Analgesic prescription and intake was mainly due to disorders
of the musculoskeletal system (77%) and other somatic disor-
ders. Nevertheless, around 10% of patients with mental disorders
(mainly somatoform spectrum disorders) were also treated with
opioid or nonopioid analgesics. As expected, groups differed sig-
nificantly in terms of WHO stage and nearly 55% of the OA group
was treated with high potency opioids. However, satisfaction with
the pain medication did not differ between the study groups. On

NOA group
1.4% 9.5%

12.9% M constipation

u fatigue
nausea/vomiting

M others

M no side effects

OA group

M constipation

m fatigue
nausea/vomiting

M others

m no side effects

more than one possible answer

Fig. 2. Proportion and type of adverse effects for the OA and NOA groups.

the NRS ranging from 1 (very good) to 6 (totally insufficient)
scores ranged in the middle of the scale, thereby indicating that
treatment was more or less adequate. The proportion of patients
with notable adverse effects and type of adverse effect varied sig-
nificantly between groups (Fig. 2). A higher proportion (65%) of
patients in the OA treatment group in contrast to NOA treatment
(45%) reported adverse effects. Constipation and fatigue were most
frequent in the OA group whereas nausea and vomiting occurred
most with NOA treatment.

Analysis of psychological variables indicated a significantly
greater impairment in the OA group compared to the NOA group
with regard to habitual wellbeing, disability scores, and physical
QoL (Figs. 3 and 4). Further results approaching significance (>.05
P<.10) are listed in the tables.

3.2. Differences between opioid doses above and below 120mg

The daily opioid dose varied widely between 2 mg/day and
360 mg/day morphine equivalents. In accordance with contempo-
rary guidelines for long-term opioid therapy [33] high dose was
defined as >120 mg morphine equivalents per day. Patients in the
OA group were split into two subgroups with doses either below
120 mg or in the high dose group >120 mg.

Around a quarter of the OA treated patients needed to be
assigned to the high dose group (N=45). Table 3 summarises

w
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w W
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mPDI disability

w
N

Habitual wellbeing

o
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NOA OA NOA OA

Fig. 3. Age-adjusted mean scores of habitual wellbeing (A) and pain disability (B)
in the NOA and the OA group. Error bars represent standard error.
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Table 2

Mean (SD) of sociodemographic, clinical and psychological characteristics of the study population.

Variables Nonopioid group Opioid group Significant results?
N=163 N=170
Age (years) 62.74 (15.34) 65.86 (13.48) Fy332=3.98, P=.05
Sex (female) % 76.2 73.5
Marital status: married % 48.1 51.2
Employment %
Full or part time 258 17.7 X% =6.88,P=.08
Unemployed 6.9 3.7
Retired/disabled 53.5 67.0
Others 13.8 11.6
Clinical characteristics
Duration of pain (months) 94.14 (103.76) 156.46 (141.13) F1,326 =18.09, P=.000
Pain intensity (0-10°)
Average 6.86 (1.82) 7.11(1.74)
Peak 8.75(1.24) 8.72 (1.54)
Months of analgesic intake
Overall 62.45 (75.39) 104.73 (111.39) Fy302 =13.2, P=.000

Continuously NOA for
Continuously OA for
ICD-diagnosis group %

35.53 (63.01)

M. musculoskeletal 76.8
G. nervous system 5.5
F. mental/behavioural 8.5
others 9.1
CPG %
Low disability
Low pain intensity 23
High pain intensity 5.8
High disability
Moderately limiting 14.0
Severely limiting 77.9
WHO stage of analgesics® %
None 25.8
Stage 1 74.2
Stage 2 0.0
Stage 3 0.0
Satisfaction with analgesic (1-6") 3.43(1.28)
Opioid dose? (mg) -
Neuropathic pain score (0-35P) 12.57 (6.94)
Psychological characteristics
HADS - depression (0-21) 9.07(4.39)
HADS - anxiety (0-21°) 8.60 (4.39)
mPDI - functional disability (0-50") 33.45(8.20)
MQHH - habitual wellbeing (0-6") 1.68(1.26)
WHOQOL-BREF (0-100")
Physical 41.59 (14.00)
Psychological 57.53(17.42)
Social relationships 62.36 (19.98)
Environmentally related 65.92 (13.57)
Global score 37.90 (16.77)

33.97 (55.86)
36.65 (38.41)

771
4.1
11.2
7.6

23
23

13.6
81.8

0.0 X2 =333.0,P=.00
0.0

453

547
3.26(1.34)
80.84 (72.79)
14.63 (7.39) F1.201 =9.60, P=.002
10.01 (4.26)
9.06 (4.08)
35.78 (7.60)
1.37(1.07)

F1301 =3.61, P=.06

Fi.288 =5.78, P=.02
Fy85 =4.54, P=.03

37.79 (14.73)
5454 (18.83)
62.16 (20.17)
64.07 (14.81)
36.51(17.51)

Fy300 =6.87, P= 01
F1312=2.99, P=.08

CPG = Chronic Pain Grade Scale; HADS =Hospital Anxiety and Depression Scale; ICD =International Classification of Diseases; mPDI=modified Pain Disability Index;
MQHH =The Marburg Questionnaire on Habitual Health; NOA = nonopioid analgesics; OA=opioid analgesics; WHO =World Health Organisation; WHOQoL-Bref=World

Health Organisation Quality of Life — Short Version.
2 F-scores from ANCOVA with age as covariate.
b Scale range; bolded number indicate worse end of the scale.
¢ Inclusive of combinations with analgesics of lower stages.
4 In morphine equivalents.

44

IS
o N
1 1

QoL physical
w W b
o 0

w
H
1

w
N

NOA OA

Fig. 4. Age-adjusted mean scores of physical QoL in the NOA and OA groups. Error
bars represent standard error.

characteristics of high dose users compared to patients consuming
doses below 120 mg. There was a higher proportion of male and
married patients in the group with OA doses above 120 mg, and
high dose use was more frequent for patients with high potency
(WHO stage 3) opioids. Further, patients with high dosages
reported higher depression scores (Fig. 5) and longer duration of
pain but no difference with regard to overall time of analgesic
intake or pain intensity ratings.

3.3. Complementary analysis
The majority of patients in the OA group (N=137; 81%) were

under opioid medication for more than 6 months. To exclude
bias effects of shorter intake times on our results, analyses were
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Table 3
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Mean (SD) of sociodemographic, clinical and psychological characteristics of chronicpain patients with morphine dose <120 mg versus >120 mg.

Variables Opioid <120 mg Opioid > 120 mg Significant results
N=125 N=45
Age (years) 65.84(13.16) 65.93 (14.49)
Sex (female) % 77.6 62.2 X% =4.02,P=.05
Marital status: married % 45.2 69 x% =7.16,P=.01
Employment %
Full or part time 19.7 119
Unemployed 33 4.8
Retired/disabled 68.0 64.3
Others 9.0 19.0
Clinical characteristics
Duration of pain (months) 144.94 (128.07) 189.18(170.41) Fi,168 =3.25,P=.07
Pain intensity (0-10?%)
Average 7.03 (1.78) 7.33(1.65)
Peak 8.70(1.40) 8.77 (1.87)
Months of analgesic intake
Overall 99.63 (109.73) 120.18(116.39)
Continuously NOA for 35.33(56.82) 29.87(53.38)
Continuously OA for 33.97 (37.58) 44.46 (40.17)
ICD-diagnosis group %
M. musculoskeletal 73.6 86.7
G. nervous system 4.0 4.4
F. mental/behavioural 12.0 8.9
others 104 0.0
CPG %
Low disability
Low pain intensity 1.6 3.7
High pain intensity 33 0.0
High disability
Moderately limiting 18.0 3.7
Severely limiting 77.0 92.6
WHO stage of analgesics” % xf =32.73,P=.00
Stage 2 58.4 8.9
Stage 3 41.6 91.1
Satisfaction with analgesic (1-6%) 3.26(1.35) 3.32(1.39)
Opioid dose® (mg) 47.05 (25.16) 189.90 (67.78) Fi1,163 =388.26, P=.00
Neuropathic pain score (0-35%) 14.23 (7.31) 15.68 (7.60)
Psychological characteristics
HADS - depression (0-21?) 9.60 (4.09) 11.12 (4.57) Fi,153=3.90, P=.05
HADS - anxiety (0-21?) 8.85(3.95) 9.66 (4.43)
mPDI - disability (0-50?) 35.44 (7.47) 36.70(7.97)
MQHH - habitual wellbeing (0-67) 1.38 (1.00) 1.37(1.07)
WHOQOL-BREF (0-1007)
Physical 38.56 (14.08) 35.45(16.54)
Psychological 55.22(18.38) 52.50(20.23)
Social relationships 62.54(19.89) 60.99 (21.25)
Environmentally related 64.45 (14.71) 62.90(15.24)
Global score 37.60(17.57) 33.33(17.17)

CPG =Chronic Pain Grade Scale; HADS =Hospital Anxiety and Depression Scale; ICD =International Classification of Diseases; mPDI=modified Pain Disability Index;
MQHH =The Marburg Questionnaire on Habitual Health; NOA =nonopioid analgesics; OA=opioid analgesics; WHO =World Health Organisation; WHOQoL-Bref=World

Health Organisation Quality of Life — Short Version.
@ Scale range; bolded number indicate worse end of the scale.
b Inclusive of combinations with analgesics of lower stages.
¢ In morphine equivalents.

14 4

Depression score

OA< 120 mg OA>120 mg

Fig. 5. Mean depression scores for group with opioid dose <120 mg and >120 mg.

Error bars represent standard error.

repeated with the subgroup of patients with an opioid intake time
>6 months. All significant group differences could be replicated
under these conditions for comparison of OA and NOA patients as
well as for the comparison of patients with opioid doses <120 mg
(N=100; 73%) versus >120mg (N=37; 27%). Only the marginally
significant difference between the OA and NOA group with regard
to psychological QoL disappeared. Detailed statistics are provided
as appendix material (Tables A1 and A2).

3.4. Differences between low and high potency opioids

In order to analyze differential outcomes of high and low
potency opioids on pain, QoL, functioning, and psychological well-
being, additional ANOVA’s with opioid potency (low versus high)
as between subject factor were carried out. Patients in both groups
were comparable with regard to age and sex. There was no effect
of opioid potency on peak and average pain intensity, respectively.
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Table 4

Significant correlation coefficients within the group of chronic pain patients and patients with long-term opioid treatment (given in the last two rows and columns).

Variable Pain average

Pain maximum Subscales of WHO-QoL-BREF:

Neuropathic Months OA?  Opioid dose*"®

Physical Psychological

Social Environment Global

#

Pain intensity r .55 -17 —11*
average (0-10°) N 267 254 255
Pain intensity r .55 -23" -.16
maximum (0-10°) N 267 259 261
Duration of pain r -13
(months) N 312
Satisfaction with r —.10* —11*
analgesic (1-6°) N 284 286
Neuropathic like r .30 327 -297 -24"
pain (0-35°) N 256 261 274 276
HADS - anxiety ro 13" 19 -.26 —.53
(0-219) N 267 272 287 289
HADS - depression r .20 .19 -39 —.62°
(0-219) N 267 272 287 289
mPDI ro 44" 357 —42" -21"
(0-50°) N 253 259 273 275
MQHH r 29" 29"
(0-6°) N 274 273
Months of intake OA* r

N
Opioid dose?®:” r

N

—117%

241
-18"
264
-12° -4 36" 14*
293 311 155 159
—11F  -19” -19"
260 275 281
-257 -32 -31 29 14%
272 288 293 290 145
-357 -377 -367 237 16
272 288 293 290 148
-15° -25" -327 317 15%
261 275 279 273 143
24" 277 —12
272 277 278
—.15%
150
—.14*
153

HADS =Hospital Anxiety and Depression Scale; ICD = International Classification of Diseases; mPDI=modified Pain Disability Index; MQHH =The Marburg Questionnaire on
Habitual Health; NOA = nonopioid analgesics; OA = opioid analgesics; WHOQoL-BREF = World Health Organisation Quality of Life — Short Version.

2 0A group only.

b In morphine equivalents.

¢ Scale range: bolded number indicate worse end of the scale.
" P<.05.

" P<.01.

# P<.10.

Slightly higher scores of neuropathic like pain were reported
by patients with high opioid potency (mean (M)=15.63; standard
deviation (SD)=8.23) in comparison to lower opioid potency
(M=13.45; SD=6.12, Fy 149 =3.29, P=.07). Further, longer duration
of opioid intake time in months (low opioid potency: M=30.51;
SD =35.2; high opioid potency: M=43.89; SD=39.57; F; 155 =4.95,
P=.03) and higher opioid doses (low opioid potency: M=42.45;
SD =26.30; high opioid potency: M=113.53; SD=82.77; SD=26.3;
F1163=50.94, P=.000) were found in patients receiving high
potency or stage 3 opioids.

With regard to psychological wellbeing and QolL, patients
with high potency opioids showed greater impairment than
patients with low potency opioids as indicated by higher depres-
sion scores (low opioid potency: M=9.21; SD=4.21; high opioid
potency: M=10.73; SD=4.2; F; 153 =5.04, P=.03); lower habitual
wellbeing (low opioid potency: M=1.62; SD=1.08; high opioid
potency: M=1.15; SD=1.02; F; 143=7.12; P=.01) and lower psy-
chological QoL (low opioid potency: M=58.24; SD=20.48; high
opioid potency: M=51.32; SD=16.74; F; 158 =5.49; P=.02). Apart
from these findings, trends to higher anxiety scores (low opi-
oid potency: M=8.54; SD=4.02; high opioid potency: M=9.62;
SD=4.09; F;153=3.17; P=.08) and greater disability ratings (low
opioid potency: M =8.54; SD=4.02; high opioid potency: M=9.62;
SD=4.09; F;148=2.99, P=.09) with high potency opioids were
revealed.

3.5. Relationships between variables

Correlation analysis in the combined group of patients with
chronic pain (Table 4) revealed significantly positive associations
of pain intensity (average and peak score) with subjectively expe-
rienced disability, neuropathic pain score, depression, and anxiety.
Additionally, higher peak intensities of pain correlated significantly
negative with three domains of QoL, namely physical, psychological

and global QoL. With regard to average pain intensity only the
negative relationship with physical QoL reached significance. Fur-
thermore, a negative association could be revealed for age and peak
pain intensity (77 =—.16, P=.007) as well as for age and neuro-
pathic pain score (ry9; =—.27, P=.00).

Correlational analysis within the OA group (Table 4) revealed a
significantly positive relationship between duration of pain with
duration of opioid intake. Further, opioid dose yielded a signifi-
cantly positive association with depression scores.

The psychological variables depression, anxiety, habitual well-
being, and experienced disability were consistently related to QoL
of the chronic pain patients. The relationships were in the expected
direction, i.e. scores indicating greater disturbance were related to
lower QoL scores. Other observed relationships included neuro-
pathic like pain intensity which was significantly and negatively
associated with QolL, i.e. higher neuropathic pain scores were
related to lower physical, psychological, environmental, and global
QoL. Additional information for marginally significant coefficients
are displayed in Table 4.

Tests for significant differences between the correlation
coefficients within the combined group of chronic pain patients
versus the OA treatment group were positive in the case of the
correlation of depression with global QoL. Thereby, a closer rela-
tionship was indicated within the OA group (159 = —.50, P<.000) in
contrast to the combined group of chronic pain patients.

4. Discussion

The present study is the first to evaluate intermediate and
long-term benefits of opioids for chronic pain in comparison to
nonopioid treatment strategies [ 10,34]. The results from this obser-
vational study reflect daily routine clinical care of CNCP patients. In
addition, a comprehensive assessment of the long-term outcome
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of treatment was carried out to determine not just pain status but
also QolL, daily functioning and psychological wellbeing.

Patients treated with opioid analgesics showed a higher burden
in terms of pain chronicity as indicated by pain duration, longer
history of analgesic intake, and higher scores on a neuropathic pain
scale in comparison to patients who received nonopioid analgesics.
These results point to prescription of opioids in accordance with
current guidelines for opioid therapy in CNCP [33,35,36], e.g. sug-
gesting opioids in case of neuropathic pain. Further, use of opioid
analgesics is advised when other strategies (e.g. nonopioid medi-
cations or physical therapy) fail to provide sufficient pain control,
indicated in our sample by a long history of analgesic intake.

Assuming satisfaction ratings as reflection of drug efficacy, the
patients of our sample seem to receive some pain relief. However,
other factors are also likely to affect satisfaction with analgesics, e.g.
incidence and intensity of adverse effects or positive reinforcing
drug effects, and need to be considered. In line with this, there
were relatively high pain scores for patients receiving opioid or
non-opioid analgesics and there was a high degree of limitations in
80% of patients as indicated by CPG level despite use of medication.
These observations raise questions about the long-term effective-
ness of analgesic treatment regimens irrespective of analgesics type
employed. More frequent reviews of the effectiveness of analgesic
therapy in CNCP and appropriate treatment changes are advised,
particularly as the patients have received analgesics for approxi-
mately 3 years. In keeping with earlier reports, QoL scores in our
study population were markedly reduced and associated with pain
characteristics, namely pain intensity and pain duration [6,37,38].
Only for the dimension of physical QoL were lower scores evident
in the OA group, but no differences between the OA and NOA treat-
ment groups could be revealed with regard to other aspects of QoL.
Recently, Mellbye et al. [39] suggested to explain poor QoL in terms
of higher burden due to psychiatric and somatic comorbidities. In
their study increased occurrence for as many as 18 somatic and 3
psychiatric disorders in CNCP patients with persistent opioid use
were found in comparison on to an age- and gender-specific sample
from the general population. Additionally, in our study side effects
were more frequently reported by patients receiving opioids. Typ-
ical side effects are not only expected to manifest as constipation
but also as persistent fatigue throughout prolonged therapy and
not only in the treatment adjustment phase resulting in poorer
physical QoL [40]. Although fatigue is well known in chronic pain
conditions, explanation of higher fatigue due to opioids seems rea-
sonable considering the likewise long pain duration in our NOA
group.

It is also relevant to note in our chronic pain patients that rat-
ings of functional disability and habitual wellbeing showed marked
impairment. Significant differences were shown in favour of those
patients taking nonopioid analgesics compared to those under opi-
oid analgesics. However, these statistical significances are of minor
clinical relevance especially considering the high level of disabil-
ity and impairment of both groups. There may be a selection effect
in the present study with more patients presenting with severe
chronic pain that attend our specialised pain unit. Irrespective
of this finding, it is alarming that 10% of patients with primary
psychological somatoform pain disorder were treated with opioid
analgesics. Similarly, Hduser et al. [41] stated an over treatment of
patients with somatoform pain disorder with opioids (38%) based
on an analysis of German health insurance data, despite recom-
mended avoidance of opioids in these patients (e.g. [33]).

In line with recent research results [11,42-44], use of opioid
analgesics at high doses was associated with male gender and men-
tal health problems. Additionally, higher dosing was more often in
patients on high potency opioids (WHO stage 3) and there was a
trend to increasing doses with longer duration of pain. Higher doses
with high potency opioids are not necessarily to be expected, as

potency is taken into account by recommended dosing strategies.
In line with this, the dosing of high potency opioids varied between
7 and 360 mg morphine equivalents in our sample.

We did not find an association between dosage and grade of sat-
isfaction with medication. Assuming positive reinforcing effects of
opioids as one factor with influence on dosage and satisfaction, this
could have hinted at a problematic opioid use. Rather, the present
findings seem to indicate, that dose titration does not necessarily
goes along with greater satisfaction. Further, with regard to dosing
strategies, our results do not support additional therapeutic ben-
efits by prescribing higher doses of opioids. Improvement of pain,
QoL or other indicators of psychological wellbeing and functioning
were not achieved by increasing the opioid dose.

Meanwhile, depression seems to be associated with increas-
ing opioid doses, as indicated by a significant positive correlation.
The direction of this association is under discussion, with some
evidence supporting mental health problems as an antecedent con-
dition (e.g. [45,46]). This observation led Sullivan and Howe [2] to
assume an adverse selection effect where patients with mental dis-
orders are more likely to be prescribed high-risk opioid regimens.
On the other hand, mental health problems were found to increase
as a consequence of opioid intake. Using a retrospective cohort
design, Scherrer et al. [15] revealed an increasing risk of developing
depression along with increasing duration of opioid prescription.
Furthermore, the association between mental health problems and
opioid intake was found to be explained by moderator variables. For
example, in patients with chronic musculoskeletal pain, overuse of
opioids was predicted by catastrophizing but not by depression
[47]. In this regard, the association between psychopathological
variables and neuropathic pain components are also of interest.
Both were found to be interrelated in our study and additionally
associated with opioid dose. Neuropathic like pain experience may
be reinforced by increasing depression and anxiety with the con-
sequence of a subjective need for higher opioid doses. Another
possible pathway could be a higher degree of psychological strain
caused by neuropathic like pain which is subjectively perceived
as difficult to control. In both cases, rises in prescription dose are
thus driven by intense suffering of the patient even though differ-
ent treatment strategies would be appropriate depending on the
assumed pathway. Apart from this, empirical evidence also points
to a possible opioid-induced hyperalgesia [16,48,49]. Increasing
pain and the development of additional pain symptoms are a con-
sequence of higher opioid doses and increased duration of opioid
administration [17]. However, data of our study does not permit
any conclusion about the direction of these associations and further
prospective studies are needed to investigate various pathways and
the role of mediators.

4.1. Limitations and strengths

The present study comes with some limitations, which are partly
inherent to the design. First, in observational studies any interven-
tions are determined by clinical practice and not by study protocol,
thereby leaving uncertainty about alternative explanations for the
study results. By means of ANCOVA some control can be exerted.
Therefore, beside age, further ANCOVA’s were carried out with
potentially relevant variables, e.g. neuropathic like pain or pain
duration. As group differences remained almost invariant (i.e. no
add or loss of significance) data report in the present paper was
based on ANCOVA with age. Second, due to the cross-sectional
design of our study temporal relationships between treatment and
outcome are difficult to determine. Prevalence of outcome but not
the association between exposure and developing an outcome are
measured. In our study baseline data, e.g. with regard to pain inten-
sity are not available and limits definitive conclusions based on
the observations and the apparent effectiveness of the analgesic
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regimens on pain intensity, QoL, functioning or psychological well-
being. However, observational studies give us the advantage to
observe how treatment work under natural conditions, whereas
in RCT’s many factors which are reflecting the actual situation of
chronic pain patients are thought to confound the results and serve
as exclusion criteria. A third critical issue refers to the use of mul-
tiple significance tests and the associated risk of elevated Type |
error. However, Bonferroni-correction was not applied consider-
ing the stated problems of being overly conservative and inflating
Type Il error [50,51]. Finally, interpretation of our satisfaction rat-
ing needs to be cautious. We analyzed satisfaction rating with
regard to the leading medication. However most of our patients
used more than one analgesic or co-analgesic. Therefore, attribu-
tion of effect to a single medication could be challenging. Skipping
patients with more than one analgesic would have resulted in a
significant decrease of sample size and thwart our efforts to give a
reflection of clinical routine care. Further, patients seemed to dis-
tinguish quite well between effects of their medications during the
interview, probably as they usually received the prescriptions suc-
cessive. However, a composite effect on the rating cannot be ruled
out.

A major strength of the study is that it expands on previous find-
ings by providing data on the outcome of long-term opioid therapy
for over 6 months as well as in comparison to nonopioid therapy.
By excluding patients with opioid intake for 3-6 months, it was
possible to replicate the main pattern of significant clinical find-
ings of the study within a subgroup analysis. Further, the concept
of pain as a multi-dimensional phenomenon found consideration
by the utilised measures. Additionally, the large sample size and
a near equivalent number of subjects in our study groups allow
quite precise estimates. Nevertheless, interpretation of our results
needs to be cautious due to the contextual nature and observational
design of the study. Cause-effect-statements are out of question and
prospective as well as randomised controlled studies are desirable
to further advance our knowledge in the field of long-term analgesic
treatment.

5. Conclusions

Chronic pain itself constitutes a disease. It accompanies the
patient for months or years and is often incurable. From a clinical
perspective, despite long-term treatment the intensity of pain, level
of impairment and poor QoL experienced by our patients evidence
the inadequacy of opioids and nonopioids for the management of
this condition. Nevertheless, while pain killers do not ‘kill’ chronic
pain, they remain an important therapeutic option and are widely
used for the treatment of pain. In the low to medium opioid dose
range, the benefit to risk relationship is rather reasonable and their
use seems to be justifiable [12,18,19]. However, increasing the opi-
oid dose to meet the patient requirements does not deliver benefits

which meet his expectations. This strategy is not useful as a sole
therapeutic approach and bears the risk of serious adverse events
[34]. In particular, neuropathic like pain is a critical consideration
whether high dose opioids are an appropriate treatment strategy
in patients with chronic pain.

To try and to prevent pain becoming chronic, intervention
which empowers patients to engage in active coping strategies
should start from the very beginning. Treatment should be com-
prised of psychological elements and psychoeducation about
bio-psycho-social aspects of pain. Adopting these measures might
weaken the multiple consequences of chronic pain. Actually,
before patients visit a special pain unit, they have usually under-
gone months or years of medication which primarily follows a
biomedical model of pain. This is especially true of the population
investigated in this study. Ideally, long-term treatment requires a
meaningful therapy plan and a combination of different treatment
modules with activating physical therapy and psychological pain
management as essential ingredients.

6. Implications

Our results raise questions about the long-term effectiveness
of analgesic treatment regimens irrespective of analgesics type
employed and call for more multidisciplinary treatment strategies.
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Appendix A.

Table A1
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Mean (SD) of sociodemographic, clinical and psychological characteristics of the patients on nonopioids and patients with persistent opioid intake over at least 6 months.

Variables Nonopioid group Opioid group Significant results
N=163 N=137
Age (years) 62.74 (15.34) 65.82(12.92) Fi1.299 =3.54, P=.06
Sex (female) % 76.2 73
Marital status: married % 48.1 53
Employment %
Full or part time 25.8 15.2 X3 =8.44,P=.04.
Unemployed 6.9 3.8
Retired/disability 53.5 68.9
Others 13.8 121
Clinical characteristics
Duration of pain (month) 94.14 (103.76) 160.25 (138.08) Fy 295 =22.04, P=.000
Pain intensity (0-10?)
Average 6.86(1.82) 7.17(1.76)
Peak 8.75(1.24) 8.66 (1.62)
Months of analgesic intake
Overall 62.45 (75.39) 113.41(110.31) F1.277 =20.56, P=.000

Continuously NOA since
Continuously OA since
ICD-diagnosis group %
M. musculoskeletal
G. nervous system
F. mental/behavioural
Others
CPG %
Low disability
Low pain intensity
High pain intensity
High disability
Moderately limiting
Severely limiting
WHO stage of analgesics” %
None
Stage 1
Stufe 2
Stufe 3

Satisfaction with analgesic (1-6%)

Opioid dose® (mg)

Neuropathic pain score (0-35%)

Psychological characteristics
HADS - depression (0-21?)
HADS - anxiety (0-21%)

mPDI - functional disability (0-50%)
MQHH - habitual wellbeing (0-6%)

WHOQOL-BREF (0-1007):
Physical
Psychological
Social relationships
Environmentally related
Global score

35.53 (63.01)

76.8
5.5
85
9.1

3.43(1.28)

12.57 (6.94)

9.07(4.39)
8.60 (4.39)
33.45 (8.20)
1.68 (1.26)

41.59 ( )
57.53 )
62.36 (19.98)
65.92 ( )

)

32.57 (46.01)
4322 (38.62)

79.6
3.6
109
5.8

1.5

14.9
80.6

0.0
0.0

394

60.6

3.27 (1.40)
84.96 (75.98)
14.48 (7.36)

9.97 (4.27)
8.97 (4.13)
35.81(7.54)
1.40 (1.07)
15.14

( )
( )
62.36(20.19)
( )
( )

X2 =299, P=.000

F1259 =4.60, P=.03
F1272=2.83,P=.08

F1259=5.74, P=.02
Fi285=3.18, P=.07

Fi281 =497, P=.03

CPG = Chronic Pain Grade Scale; HADS =Hospital Anxiety and Depression Scale; ICD =International Classification of Diseases; mPDI=modified Pain Disability Index;
MQHH =The Marburg Questionnaire on Habitual Health; NOA =nonopioid analgesics; OA=opioid analgesics; WHO =World Health Organisation; WHOQoL-Bref=World

Health Organisation Quality of Life - Short Version.

a Scale range; bolded number indicate worse end of the scale.
b Inclusive of combinations with analgesics of lower stages.

¢ In morphine equivalents.
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Table A2

Mean (SD) of sociodemographic, clinical and psychological characteristics of chronic pain patients with persistent opioid intake over at least 6 month and with morphine

dose <120 mg versus >120 mg.

Variables Opioid <120 mg Opioid > 120 mg Significant results
N=100 N=37
Age (years) 66.02 (12.97) 65.30(12.94)
Sex (female) % 78 59.5 )(f =4.71,P=.03
Marital status: married % 46 73.5 X% =17.72,P=.005
Employment %
Full or part time 16.3 11.8
Unemployed 3.1 5.9
Retired/disability 70.4 64.7
Others 10.2 17.6
Clinical characteristics
Duration of pain (month) 147.54(120.31) 195.56 (175.66) Fy135=3.25,P=.07
Pain intensity (0-10?)
Average 7.14(1.79) 7.26 (1.73)
Peak 8.64(1.42) 8.71(2.05)
Months of analgesic intake
Overall 107.65(106.3) 129.71 (121.14)
Continuously NOA since 32.64(41.81) 32.38(57.04)
Continuously OA since 40.72(38.11) 50.17 (39.71)
ICD-diagnosis group %
M. musculoskeletal 76.0 89.2
G. nervous system 4.0 2.7
F. mental/behavioural 12.0 8.1
Others 8.0 0.0
CPG %
Low disability
Low pain intensity 2.2 4.8
High pain intensity 22 0.0
High disability
Moderately limiting 21.7 0.0
Severely limiting 73.9 95.2
WHO stage of analgesics® %
Stufe 2 + Kombis 52.0 5.4 X% =24.55, P=.000
Stufe 3 + Kombis 48.0 94.6
Satisfaction with analgesic (1-6%) 3.26 (1.38) 3.30(1.46)
Opioid dose® (mg) 48.09 (25.73) 193.38(71.07) Fy133 =304.49, P=.000
Neuropathic pain score (0-35%) 14.23 (7.36) 15.12(7.45)
Psychological characteristics
HADS-depression (0-21?) 9.47 (4.11) 11.33 (4.44) Fi122=4.77,P=.03
HADS-anxiety(0-21?) 8.78 (3.87) 9.48 (4.79)
mPDI - disability (0-507) 35.5(7.46) 36.66 (7.82)
MQHH - habitual wellbeing (0-6%) 1.35(0.96) 1.52(1.32)
WHOQOL-BREF (0-100?)
Physical 38.38 (14.24) 35.39(17.73)
Psychological 56.09 (18.45) 52.10 (20.69)
Social relationships 63.30(20.23) 59.34 (20.09)
Environmentally related 64.62 (15.03) 63.68 (14.61)
Global score 38.50(17.92) 33.46 (17.06)

CPG = Chronic Pain Grade Scale; HADS =Hospital Anxiety and Depression Scale; ICD =International Classification of Diseases; mPDI=modified Pain Disability Index;
MQHH =The Marburg Questionnaire on Habitual Health; NOA = nonopioid analgesics; OA=opioid analgesics; WHO =World Health Organisation; WHOQoL-Bref=World

Health Organisation Quality of Life — Short Version.
2 Scale range; bolded number indicate worse end of the scale.
b Inclusive of combinations with analgesics of lower stages.
¢ In morphine equivalents.
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