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Abstract: Acute postoperative pain is frequently evaluated by pain intensity scores. However, interpre-

tation of the results is difficult and thresholds requiring treatment are notwell defined. Additional patient-

reported outcome measures (PROMs) might be helpful to better understand individual pain experience

and quality of pain management after surgery. We used data from the QUIPS pain registry for a cross-sec-

tional study in order to investigate associations between the desire to receive more pain treatment

(D2RMPT) with pain intensity ratings and other PROMs. Responses from 79,996 patientswere analyzed, of

whom 10.7% reported D2RMPT. A generalized estimating equation Poisson model showed that women

had a lower risk ratio (RR) to answer this question with “yes” (RR: .92, P< .001). Factors that increased the

risk most were “maximal pain intensity ≥ 6/10 on a numerical rating scale” (RR: 2.48, P < .001) and “any

pain interference” (RR: 2.48, P< .001). The largest reduction in riskwas observed if patientswere “allowed

to participate in pain treatment decisions” (RR: .41, P < .001) and if they felt that they “received sufficient

treatment information” (RR: .58, P< .001). Our results indicate that the (easily assessed) question D2RMPT

gives additional information to other PROMs like pain intensity. The small proportion of patients with

D2RMPT (even for high pain scores) opens the discussion about clinicians’ understanding of over- und

under-treatment and questions the exclusive use of pain intensity as quality indicator. Future studies need

to investigatewhether asking aboutD2RMPT in clinical routine can improve postoperative pain outcome.

Perspective: This article presents characteristics of the patient-reported outcome measure “Desire

to receive more pain treatment.” This measure could be used to apply pain treatment in a more indi-

vidualized way and lead to improved treatment strategies and quality.
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P
ain after surgery is still a major issue in
healthcare.3,16 Although there are efforts to
objectify it.7 Pain is still routinely assessed by ask-

ing patients to rate their subjective pain intensity on
various scales, eg, the numeric rating scale, the visual
analog scale, different faces pain scales, and others.20

Often, pain treatment is then based on or at least influ-
enced by these ratings.
However, such an approach has limitations. First,

patients often have difficulties in using pain intensity
scales. It seems difficult for them to classify their pain
precisely or they are unfamiliar with the termini. Sec-
ond, pain is a very subjective sensation that is
strongly affected by several factors like age, sex, pre-
existing chronic pain, concomitant diseases/disorders,
medication and multiple others.6 This results in very
broad response distributions of assessed pain scores
even for presumably homogeneous patient cohorts.4

In this context, it is unclear which pain scores require
treatment and which do not.24 In addition, there is
an ongoing discussion which pain scores are ’’too
high’’ or at which cut-offs pain can be labeled as
low, moderate or severe.5,17 In fact, the same pain
intensity might affect one person more than another.
Thus, pain intensity ratings on their own might not
be suitable to decide whether a treatment is required
or effective enough or not.
Another issue is that inter-individual differences in

expectations may play a large role.1,9,12 Some patients
do not tolerate any pain at all whereas others are will-
ing to endure pain to some extent.28 Reasons for this
are experienced or expected treatment-related side-
effects, a belief that pain is part of the healing process
and (again) age, gender, cultural, and psychological
aspects, etc. A prominent example is perinatal pain.
Some authors claim that mothers often refuse pain
treatment for fear of negative effects on their new-
borns, even if their pain scores are very high.14,26

This raises the question whether there are alternatives
to assessments of pain intensity that are more patient-
specific and better indicate the necessity for treatment.
The most obvious option is to ask patients directly
whether they have a desire to receive more pain treat-
ment. The desire to receive more pain treatment is one
of the strongest predictors of patient satisfaction in
postoperative pain (along with “pain relief received”
and “more participation in treatment decisions”).21 We
also know that dichotomous questions can be a reliable
substitute for numerical rating scales.18

Our main aim was to analyze whether the patient-
reported outcome measure “desire to receive more pain
treatment” (D2RMPT) is a potential indicator for quality
of pain management and treatment requirements in
patients after surgery. We therefore analyzed the asso-
ciations of D2RMPT with other pain-related patient-
reported outcomes as well as treatment and process var-
iables.
Materials and Methods

Data from the QUIPS Registry
We used data from the QUIPS registry from 2016 to

2019. QUIPS15 collects pain-related patient-reported
outcomes and processes of postsurgical patients. Nearly
200 hospitals in Germany and Austria participate in the
data collection, each with a variety of wards of different
specialties.

All participating hospitals obtained ethics approval
from their local ethics committees (Jena University Hos-
pital: approval number 2722-12/09). QUIPS is performed
in accordance with the ethical standards as laid down in
the 1964 Declaration of Helsinki and its later amend-
ments. Informed consent was obtained from all
included patients.

QUIPS uses a standardized process, in which an out-
comes questionnaire is given to patients on the first
postoperative day. Besides the patient-reported out-
comes, demographics and process data like type of sur-
gery, medication, and anesthesia are collected pre- and
intraoperatively, in the postanesthesia care unit (PACU)
and on the normal ward. Patients are included in QUIPS
if they are 18 years or older and able and willing to par-
ticipate.
Description of the Analyzed Variables
We used some original and some derived variables

from the QUIPS questionnaire for the present data anal-
ysis. These items are listed and explained in Table 1.
Statistical Analysis
Dichotomous and categorical variables are presented

in absolute and relative frequencies. In descriptive anal-
ysis on D2RMPT, the absolute and relative frequencies
for the complete sample and within study wards were
obtained. In addition, we report the median, first (Q1)
and third quartile (Q3) of the ward-wise relative fre-
quencies.

The associations between D2RMPT and demographic
variables, patient-related outcomes and process varia-
bles were analyzed with a generalized estimating equa-
tion Poisson model (GEE-Poisson, with an exchangeable
working correlation matrix) to account for the clustered
structure of the data and the dichotomous nature of
D2RMPT.2,13,29,30 In detail, D2RMPT was entered as
dependent variable and all demographic variables,
patient-related outcomes and process variables were
simultaneously entered in the model as independent
variables. Relative risks (RR) and corresponding 95%
confidence intervals (CI) were obtained from the regres-
sion coefficients.

To obtain relative risks of D2RMPT for the most com-
mon surgical procedures, we followed a similar
approach in a subsample of patients. In detail, we



Table 1. Description of the Analyzed Variables

DOMAIN VARIABLE DESCRIPTION

Patient

characteristics

Age: >60 years Age was dichotomized to achieve a balanced distribution

Sex Male vs Female

Pre-existing chronic pain Yes vs No

Patient-reported

outcomes

Worst pain: ≥ 6/10 NRS According to (8, 18, 19) worst pain ratings (0-10 NRS) were dichotomized

Pain interference If patients indicated interference (yes vs No) in at least one of the primary inter-

ference variables (pain during movement, breathing/coughing, wake up

from sleep, mood) the variable was set to yes

Side effects If patients indicated side effects (yes vs No) in at least one of the primary varia-

bles (tiredness, nausea, dizziness) the variable was set to yes

Decision participation Question: “Were you allowed to participate in decisions about your pain treat-

ment as much as you wanted to?”: original categorical item (0-10 NRS) was

dichotomized based on median split (yes =≥ 9/10 NRS)

Sufficient treatment information Question: “Have you been informed about different pain therapy options?”:

original dichotomous item

Process variables Preoperative: Nonopioid analgesics/

opioids

Based on information on drugs given Preoperatively in hospital: indicator was

set to yes if any nonopioid analgesic/opioid was given

Intraoperative: Anesthesia Based on the original information intraoperative anesthesia was categorized in

general anesthesia, regional anesthesia or the combination of both

PONV prophylaxis Original item, whether patient received intraoperative nausea and vomiting

prophylaxis (yes vs No)

PACU: nonopioid analgesics/

opioids

Based on information on drugs given in PACU: indicator was set to yes if any

nonopioid analgesic/opioid was given

Ward: nonopioid analgesics/opioids Based on information on drugs given on the ward: indicator was set to yes if

any nonopioid analgesic/opioid was given

Ward: medical prescription Original item, is there an individual medical prescription (yes vs No)

Ward: pain documentation Original item, was pain documented (yes vs No)

Patient-controlled analgesia (PCA) Yes (vs No), if patient received PCA independent of the route

Abbreviation: PACU, postanesthesia care unit.
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selected only surgical procedures that were performed
at least 20 times in a minimum of 10 study wards each.
In the following step we obtained a GEE-Poisson model
with D2RMPT as dependent variable and the most com-
mon surgical procedures as independent variables (indi-
cator variables). We report model predicted risks and
corresponding 95% CI.
For the analysis, we used R Version 3.6.3 (R Founda-

tion for Statistical Computing, Vienna, Austria) with
geepack.8,27
Figure 1. Flow-chart of analyzed sample.
Results
Data from 79.996 patients in 422 wards was used for

the main analysis (multivariate regression modeling).
Fig 1 shows the study inclusion and the compilation of
the analysis sample. To compare D2RMPT between dif-
ferent surgical groups, a sub-sample of 26,440 patients
was drawn.

Descriptive Statistics and Study
Population Characteristics
The percentage of D2RMPT across all included

patients was 10.7% (n = 8,589/79,996). On ward level,
D2RMPT showed a large variability (see Fig 2). The
median percentage across wards was 10.8% (Q1|3: 6.3% |
16.6%). Fig 3 shows the association of D2RMPT and
worst pain ratings. With increasing maximal pain inten-
sity, the D2RMPT is growing exponentially from about
2% at maximal pain ratings of 0 (no pain) to 2 NRS up to
38.5% at the strongest imaginable pain (10/10 NRS).



Figure 2. Box-plot of the percentages of desire to receive
more pain treatment for each ward (n = 422, open dots). The
median percentage of desire to receive more pain treatment
over all wards was 10.8% (thick line in the boxplot).

Figure 3. Relative frequencies of the desire to receive more pain tre
rating scale.
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Table 2 shows descriptive statistics for the indepen-
dent variables of the regression models.
Multivariate Regression
Table 3 and Fig 4 show the results of the multivariable

regression model. Females were less likely to report
D2RMPT (RR: .92, P < .001), while age (RR: 0.97, P = .122)
and pre-existing pain (RR: 1.06, P = .058) showed no sig-
nificant association with D2RMPT. Regarding the
patient-reported outcome measures, patients with max-
imal pain intensity ≥6/10 NRS (RR: 2.48, P < .001) and
pain interference (RR: 2.48, P < .001) had a higher risk of
reporting D2RMPT. Patients reporting any side effects
(RR: 1.22, P < .001) also had a higher risk of reporting
D2RMPT, but to a smaller extent. High ratings on per-
ceived decision participation (≥ 9/10, RR: .41, P < .001)
and the receipt of treatment information (RR: .58, P <
.001) were associated with a lower risk for D2RMPT.
Compared to patients with general anesthesia, patients
with regional anesthesia (RR: 1.20, P < .001) or a combi-
nation of general and regional anesthesia (RR: 1.19, P <
.001) had a higher risk of reporting D2RMPT. Preopera-
tive opioid intake (RR: 1.15, P < .001), opioid intake in
the PACU (RR: 1.05, P = .049) and on the normal ward
(RR: 1.19, P < .001) were independently associated
with a higher risk of reporting D2RMPT. Such an
association was not observed for nonopioid analge-
sics in the course of treatment (all P-values >.05).
Patients with patient-controlled analgesia (PCA) (RR:
.87, P < .001), individual pain medication prescription
on the ward (RR: .82, P = .006) and routine pain
atment in relation to worst pain intensity scores on a numerical



Table 2. Descriptive Statistics of Independent Variables

OVERALL WARD-WISE

DOMAIN VARIABLE REF. N % MEDIAN Q1 Q3

Patient characteristics Age: >60 years 35,524 44.4 42.8 28.7 57.5

Sex [female] 45,206 56.5 51.7 42.9 60.9

Pre-existing chronic pain [yes] 35,738 44.7 29.7 18.4 65.5

Patient-reported outcomes Worst pain: intensity ≥ 6/10 NRS 33,732 42.2 45.1 30.9 56.3

Pain interference [any] 58,137 72.7 76.0 63.6 84.7

Side effects [any] 41,617 52.0 57.1 45.5 65.7

Decision participation [≥ 9] 43,288 54.1 48.4 38.5 59.0

Sufficient treatment information [yes] 64,247 80.3 78.3 64.4 88.4

Process variables Preoperative: nonopioid analgesics [any] 9,233 11.5 1.3 0.0 9.6

Preoperative: opioids [any] 7,744 9.7 1.2 0.0 6.2

Intraoperative: anesthesia general 51,190 64.0 75.8 50.0 94.4

regional 11,527 14.4 3.6 0.0 14.6

both 17,279 21.6 10.0 1.4 32.5

Intraoperative: PONV prophylaxis [yes] 46,482 58.1 56.3 25.3 82.6

PACU: nonopioid analgesics [any] 37,745 47.2 47.4 14.8 71.7

PACU: opioids [any] 43,903 54.9 54.3 39.7 67.8

Ward: nonopioid analgesics [any] 73,984 92.5 95.4 89.8 98.4

Ward: opioids [any] 42,901 53.6 45.3 22.2 72.3

Ward: medical prescription [yes] 78,333 97.9 99.7 97.5 100.0

Ward: pain documentation [yes] 73,870 92.3 98.2 86.7 100.0

Patient-controlled analgesia [yes] 11,642 14.6 5.1 0.5 20.0

Abbreviations: PONV, postoperative nausea and vomiting; PACU, postanesthesia care unit; NRS, numerical rating scale.
The Overall Columns Depict Absolute (n) and Relative (%) Frequencies within the Complete Analysis Sample. The Ward-Wise Columns Display Medians, First (Q1) and
Third Quartiles (Q3) Over the Study Wards

Table 3. Results of the Multivariable Regression Model

VARIABLE REFERENCE RR 95% CI P

Intercept .07 .06 .09 <.001
Age: >60 years [vs ≤60 years] .97 .93 1.01 .122

Sex: female [vsmale] .92 .88 .96 <.001
Pre-existing pain chronic: yes [vs no] 1.06 1.00 1.12 .058

Worst pain: intensity ≥ 6/10 NRS [vs < 6/10 NRS] 2.48 2.17 2.83 <.001
Pain interference: any [vs none] 2.48 2.24 2.74 <.001
Side effects: any [vs none] 1.22 1.16 1.29 <.001
Decision participation: ≥ 9 [vs < 9] .41 .39 .44 <.001
Sufficient treatment information: yes [vs none] .58 .54 .61 <.001
Preoperative: nonopioid analgesics (any) [vs none] .96 .88 1.05 .364

Preoperative: opioid (any) [vs none] 1.15 1.06 1.25 .001

Intraoperative: regional anesthesia [vs general anesthesia] 1.20 1.11 1.29 <.001
Intraoperative: general + regional anesthesia [vs general anesthesia] 1.19 1.10 1.28 <.001
Intraoperative: PONV prophylaxis: yes [vs no] .95 .90 1.00 .055

PACU: nonopioid analgesics (any) [vs none] .99 .94 1.04 .588

PACU: opioid (any) [vs none] 1.05 1.00 1.10 .050

Ward: nonopioid analgesics (any) [vs none] .97 .88 1.06 .468

Ward: opioid (any) [vs none] 1.19 1.11 1.27 <.001
Ward: medical prescription: yes [vs no] .82 .72 .94 .006

Ward: pain documentation: yes [vs no] .87 .82 .94 <.001
Patient-controlled analgesia: yes [vs no] .87 .80 .94 <.001

Abbreviations: PONV, postoperative nausea and vomiting; PACU, postanesthesia care unit; NRS, numerical rating scale.
Regression Coefficients of the Independent Variables are expressed as relative risks (RR) and corresponding 95% confidence intervals (95% CI). Significant P-values
are in Bold.
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documentation (RR: .87, P < .001) had a lower risk of
reporting D2RMPT. Patients with intra-operative
PONV-prophylaxis (RR: .95, P = .055) tended to have
a lower risk of reporting D2RMPT, but the P-value
did not meet level of significance.
Surgery-Specific Sub-Analysis
Fig 5 shows the results of the sub-analysis for the most

frequent surgical procedures in the QUIPS registry. The
model predicted risks for the D2RMPT ranged from 17.0%
for caesarean section to 10.5% for laparoscopic hernia



Figure 4. Results of the multivariable regression model. Relative risks (squares) and corresponding 95% confidence intervals (black
lines) are shown for the independent variables (*:P < .05, **: P < .01, ***: P < .001; PACU, postanesthesia care unit; PCA, patient-con-
trolled analgesia; PONV, postoperative nausea and vomiting).

Figure 5. Unadjusted risks of the desire to receive more pain treatment for the most common surgeries in the QUIPS database. The
black squares and lines indicate the model-predicted risk and the corresponding 95% confidence interval. The gray dots indicate
the raw risk within the different study wards. The gray line indicates the median of the model-predicted risks.
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inguinalis surgery with a median of 11.8% (Q1|3: 11|13%)
across all analyzed surgeries.

Discussion
In this analysis, we investigated characteristics related to

the patient-reported outcome measure (PROM) “desire to
receive more pain treatment” (D2RMPT) and associations
to other PROMs like pain intensity as well as patients’ and
surgical characteristics. Data from 79,996 patients from the
QUIPS postoperative pain registry were included. D2RMPT
increased exponentially with maximal pain intensity to
nearly 40% for the highest scores indicating the need for
discussion about insufficient treatment for high-pain
patients. It is also worth noting that over 60% of patients
with high pain intensity ratings do not desire more pain
treatment. Clinicians’ common understanding that high
pain scores automatically have to result in treatment thus
has to be challenged.
Strongest factors that were associated with an increase

of the risk for D2RMPT were maximal pain intensity and
pain-related interference. Low pain-related interference
might explain in part why patients with high pain intensity
often do not desire more pain treatment. Strongest factors
that were associated with less D2RMPT were patients’ par-
ticipation in treatment decisions and sufficient treatment
information. Thus, patients’ involvement in pain manage-
mentmightmodulate D2RMPT itself.

High Variability
The rates of D2RMPT vary considerably both between

wards and in specific surgery groups. This is similar to
other patient-reported outcome measures like, eg, max-
imal pain scores.4,21 This shows again the highly subjec-
tive and individual nature of pain, but it also shows that
there are large differences between hospitals underlin-
ing that improvement is possible.
Age does not Matter but Men Want More
Pain Killers
D2RMPT shows some interesting associations with

other factors. Whereas higher age is usually correlated
with lower maximal pain scores.4,19,21,23 older patients
do not want more or less pain treatment than younger
patients. Further, women tend to report higher maximal
pain scores than men in most studies. However, women
have less D2RMPT despite the strong correlation
between maximal pain and D2RMPT. Thus, D2RMPT
might be an independent quality indicator that yields
information about pain management in addition to
pain intensity ratings. The observation that women
report higher maximal pain but do not want more pain
treatment, nonetheless, is a very important finding. It
should be taken into account in clinical settings.
Interesting Associations with Patient-
Reported Outcome Measures and
Medication
Maximal pain intensity scores and pain-related inter-

ference with movement, breathing/coughing or
sleeping showed the strongest associations with
D2RMPT. The first is not surprising. The higher the pain,
the more uncomfortable the patient feels. Increased
D2RMPT is thus a logical consequence for patients. Pain-
related interference is strongly correlated with maximal
pain scores (r = .36, P < .001). This hints that the burden
of interference is very high for patients and that its clini-
cal relevance is underrated.
The higher D2RMPT in patients with treatment side

effects brings up another interesting discussion. One
would expect that patients who are undertreated have
fewer side effects (due to less medication received).
However, our data paints a different picture: Opioids in
any phase of care increase the risk for D2RMPT. A possi-
ble explanation is this: Patients with more severe surger-
ies presumably have higher pain and thus receive more
opioids. This can increase their medication side effects.
But the pain relief is still not sufficient, which leads to a
higher D2RMPT. This might show that patients with
severe pain still need (and want) more medication than
they already received. In general, side effects do not
contradict this perception.
Administered nonopioid analgesics did not show

the same association. In our analysis, there is no sig-
nificant association between nonopioid analgesics
and D2RMPT. It is possible, though, that our analysis
does not paint the whole picture. We looked at non-
opioid analgesics as a whole. Specific nonopioids
(-types) and combinations thereof might have stron-
ger effects and need deeper investigations. Further,
nonopioids are given as baseline analgesics to many
patients and they are usually not drugs on request,
indicating why administration of nonopioid analge-
sics is not associated with D2RMPT.
The association between D2RMPT and the presence of

pre-existing chronic pain shows a borderline signifi-
cance (P = .058). This is somehow surprising because pre-
existing pain is one of the main predictors for high pain
scores.10,19,22 Patients with pre-existing pain often use
medication before hospital admission and are thus less
sensitive to medical treatment perioperatively.4,10,22 On
average, this leads to a larger need for drugs (and/or a
higher pain intensity). But this is only marginally
reflected in a higher D2RMPT. It is possible, that these
patients already receive higher doses perioperatively.
Another explanation could be that patients with pre-
existing pain have higher pain-intensity “baseline-lev-
els” and high pain intensity ratings do not reflect their
requirement to be treated (because their perception is
that the pain intensity is not much increased compared
to their usual pain level). The latter would mean that
adding the assessment of D2RMPT to singular pain-
intensity assessment is worthwhile.
Decrease the D2RMPT by Improving
Patient-Involvement and Hospital
Processes
Patient involvement turned out to have the strongest

beneficial association with D2RMPT. If patients feel that
they are well-informed about postoperative pain
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treatment and are involved in treatment decisions, they
show a much lower risk of D2RMPT. From our point of
view, this is one of the strongest findings of our study. It
indicates that the choice of analgesic drug or technique
influence D2RMPT less than appropriate communica-
tion.
Patient-controlled analgesia (PCA) also reduces the

risk for D2RMPT but less than patient information and
decision participation. This is interesting because PCA is
some form of “patient involvement” and one could
assume that patients with PCA are better informed and
feel that they participate in their pain treatment. How-
ever, PCA shows to be an independent factor in the sta-
tistical model. Its smaller association leads to the
question if its high cost is worthwhile in comparison to
cheaper measures that decrease D2RMPT.
In hospitals that use clear medication prescription

processes and document pain scores regularly, the
D2RMPT is significantly reduced. Both processes are part
of guidelines 11,20 but do still not seem to be applied
consequently.
D2RMPT Cannot Replace Pain Scores
Completely
Can clinicians only rely on D2RMPT and forget about

assessing pain scores? For several reasons, we don’t think
so. First, as a binary value, D2RMPT is easily assessed and
can be of help when deciding about treatment. But
D2RMPT does not tell the whole story. On average and
for lower pain scores, D2RMPT is relatively small (around
10%). It does not distinguish a patient’s status to the same
extent as maximal pain does. Second, even for the highest
maximal pain score, only about 40% of patients have
D2RMPT. Many patients seem to be reluctant to ask for
more medication even if they are under such a lot of pain.
When asked for their desire to get (more) opioids, a simi-
lar observation was made previously.25 The reasons for
not wanting (more) opioids despite having high pain
intensity were “tolerable pain” (60%) and “fear of side
effects” (22%). In such cases, it is thus important that clini-
cians communicate with patients and better understand
patients’ needs in order to decide if and how to change
pain management.
D2RMPT has a rather narrow and skewed distribution.

This limits its value in scientific research settings as it
makes it difficult for statistical analysis. Scientists may
prefer continuous variables that are more balanced over
the patient sample.
From our point of view, D2RMPT should be used as a

complementary measure. It can tell clinicians about the
need for more treatment in undetermined situations.
This is true specifically in patients with a mismatch
between pain intensity scoring, pain-related functional
interference, and/or behavior. It might summarize these
and other factors like psychosocial situation, pain sensi-
tivity, communication/information issues and the per-
ception of care as a whole.

Some open questions remain, though. How strong is
the influence of these other factors exactly? Why do a
lot of patients with high pain intensity scores report no
D2RMPT? And if they do report D2RMPT, what kind of
pain treatment do patients exactly want?
Conclusions
Clinicians should strive for patient-oriented solutions.

The simple question whether they have a desire to
receive more pain treatment gives patients more influ-
ence in the process of care. Our data shows that
D2RMPT is a comprehensible and easily obtainable out-
come, which might be of value in daily routine and − to
a limited extent − in clinical studies. However, more
research Is needed in order to decide which patient-
related outcome measures are best suitable for discrimi-
nating between effective and ineffective pain manage-
ment for individual patients.

All factors that have a beneficial effect on D2RMPT
(information, participation, prescriptions, pain measure-
ment) are relatively easy to implement and inexpensive.
They fit well in the current discussions about individual-
ized treatment and patient involvement in the health-
care sector. By taking these little steps, clinicians can
decrease the patients’ burden and increase satisfaction
with treatment.

Limitations
QUIPS suffers from the same limitations as other regis-

tries. Data collection is standardized but data quality is
not as high as in randomized controlled trials. It is not
possible to study causative factors but only associations.
Thus, future prospective studies need to define a causa-
tive relation, for example, better treatment with lower
D2RMT:

For the analysis, we included independent factors that
are well-known from the literature and available in the
QUIPS registry. However, pain is influenced by a multi-
tude of factors, some of which we might not even be
aware of. The selection of factors in our analysis might
hence miss out on important information, e.g., patient
history (including medication), comorbidities, psychoso-
cial aspects, hospital structures, behavior/communica-
tion of staff, etc.
Supplementary data
Supplementary data related to this article can be

found at https://doi.org/10.1016/j.jpain.2021.01.002.
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