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Purpose: Given the number of people who suffer from chronic pain and the impact on healthcare resources, it is imperative that the people
with pain receive an appropriate matched treatment due and stratified care. The aim of this study was to characterize chronic non-cancer pain
(CNCP) patients’ states, through an unsupervised cluster analysis, to implement clinical recommendations in pain care.

Patients and Methods: Real-world ambulatory CNCP cohort of patients (n = 418) completed a multidimensional patient-reported
registry, as part of a routine initial evaluation, in a multidisciplinary academic pain unit. A clustering analysis was performed according to: 1)
pain intensity and relief; 2) quality of life; 3) number of adverse events; and 4) emergency department visits. A retrospective study was
developed (n = 120) following the stratified analysis.

Results: From a principal component analysis, cut-off points were defined to discriminate between the six clusters and three groups of
different pain intervention requirements. Those patients showed a significantly different monitoring and basal clinical status. Being
older than 65 years old, retired or on medical leave, under opioids and anxiolytic prescription, had a severe impact on daily quality of
life without any sex-difference.

Conclusion: These clusters based on real-world clinical information might be useful for screening even more where the access to
physical exploration is limited. Follow-up analyses will support the replicability of this stratified care.

Keywords: global pain status, chronic non-cancer pain, clustering analysis, quality of life, stratified care

Introduction
The underlying challenge of an optimal chronic non-cancer pain (CNCP) management is to choose the right health care
for patients’ needs that can enable a better quality of life.' In Europe there are approximately 740 million people, most of
whom experience an episode of severe pain at some point in their life.” For approximately 20%, that pain persists for
longer than three months and will be chronic pain. In fact, over time, individuals may become more vulnerable to
stressors, thereby increasing the likelihood of experiencing pain that can also worsen the financial situation, adding to
daily financial worries. This reinforces the importance of the topic.>* In many cases CNCP is well managed or resolved
in primary care treated using simple modalities as the patient can deal with their own pain with continued support.” In
other cases of a painful severe condition, pain management needs to be escalated, with more specialist pain services
becoming involved® and more complex case-management programs.”

Risk-based stratified care would involve targeting pain management as opioid prescription, according to patients’ risk
of persistent pain, for being more efficiently avoiding ie unnecessary interventions and cost.'® Thus, targeting treatment
to subgroups of patients could be a method to fast-track appropriate treatment reducing harm.''™'® This stratified pain
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care needs to be timely as intensive pain accelerates over time through well-recognized pain outcomes.'*'> The goal is to
reduce unnecessary overtreatment in patients who have a good prognosis yet increases the likelihood of appropriate
healthcare for those who are at risk of disabling pain.'®

The present study has sought to understand how pain management outcomes are clustered together to define simple
algorithms for pain management recommendations.'”'® Knowing the profiles of people who suffer from pain could make
it possible to detect associated risk, alert clinicians that may need further diagnostic evaluation or be derived to
a specialist multidisciplinary pain management team.'>** We assumed that patients would need a most intensive clinical
intervention, due to clinical data clusters, which could be explained through cut-off points. We thus aimed to characterize
CNCP patients’ states as risk groups linked to specific pain stratified care through an unsupervised cluster analysis that
enabled us to stratify a data set without any previously defined hypothesis. Being pain the primary reason for referral to
secondary care, this new tool could prioritize direct referral to specialized pain services.

Material and Methods

Patients and Ethics

A cross-sectional study was conducted from April to May 2024 in CNCP outpatients with long-term opioid prescription
(>6 months) in their regular visits to the Pain Unit (Alicante-Dr. Balmis General Hospital, Alicante, Spain) who had
participated in previous studies from 2014 to 2017. All patients included were >18 years old with CNCP (moderate or
severe pain lasting for six or more months) under long-term opioids (=6 months). Here, we excluded patients who had
difficulty communicating, vision or hearing problems, patients with chronic cancer pain and those with cognitive
disorders.”! Moreover, this study did not incorporate chronic pain conditions of unknown pathophysiology, such as
fibromyalgia or neuropathic pain conditions (painful polyneuropathy, postherpetic neuralgia, trigeminal neuralgia, and
post-stroke pain).

Afterwards, a retrospective study was done due cluster stratification for random 20 patients from each of the three
clusters, at the time of inclusion at the study (basal information) and the next Pain Unit visit (3-months later, final
information). The study falls under the umbrella of a master protocol approved by the Research Ethics Committee of the
Alicante-General Hospital (P12019/108, 190,715), after being classified by Spanish Agency for Medicines and Health
Products, which complies with the applicable STROBE guidelines, with the exemption of informed consent. This
manuscript adheres to standardized questionnaire validation methods.

Measures and Outcomes

Socio-demographic and clinical information were registered from the original study database.”? Employment status
(active, retired, work disability, unemployed or homemaker) and monthly incomes (low income — less than €500, middle
income — between €500—1000 and upper income — more than €1000) were collected.

Clinical variables as diagnosis, pain intensity/relief and quality of life determined using the validated 100 mm Visual
Analogue Scale (VAS, 0 “no pain/relief” to 100 “worst possible pain/maximum relief”) and Likert Scale with 5
categories for pain relief and intensity (4 = extremely intense, 3 = intense, 2 = moderate, 1 = mild, 0 = none). Health-
related quality of life assessed by EQ-5D-3L due to self-reported health in 5 dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression, that allows us to obtain the utility score (0—1). EQ-VAS for the
measurement of current health ranging from 0 (worst imaginable health) to 100 (best imaginable health).”* All of them
are validated and integrated in the Global Pain Status questionnaire (GPSq), a transversal instrument to determine the
multidimensional pain clinical situation, developed in 2016 by Barrachina et al'” in our Pain Unit (PU) environment. The
questionnaire integrated previous one cited being easily to fullfight and interpreted by clinicians or nursery team.

Most frequent opioid adverse events (AEs) were listed including open fields: xerostomia, constipation, dizziness, dry
skin, headache, somnolence, insomnia, weight change, loss of appetite, depression, nervousness, pruritus, nausea, edema,
vomiting, erectile dysfunction, loss of libido and erythema.** A field was also left open in the list for free-text additions.
AEs were defined as mild (0 to 1 adverse event), moderate (2 to 5 adverse events), and severe (6 or more adverse events).
Hospital use as the percentage of Emergency Department (ED) visits, hospitalizations, or any drug changes due to pain or
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other causes were registered when patients were included in the last month. Prescription changes included: 1) Change in
any drug-dosage, 2) Product or generic brand switch, 3) Stopping medication or non-adherence, and 4) Starting a new

medication.?

Drug Prescription

Simple analgesics (ie, paracetamol and metamizole), non-steroidal anti-inflammatory drugs (NSAIDs), opioids use (ie,
tramadol, codeine, fentanyl, oxycodone, tapentadol, buprenorphine, morphine, hydromorphone and methadone), along
with immediate release opioids prescription were registered. Using different opioids’ combinations, oral morphine
equivalent daily dose (MEDD) was estimated using available references.’®?’ The prescription of antidepressants (ie,
amitriptyline, fluoxetine, escitalopram, and duloxetine), benzodiazepines and neuromodulators (pregabalin and gabapen-
tin) were also collected.

Clinical Differences Between Clusters

To ensure the clinicals differences among patients from different clusters, we conducted an analysis to compare clinical
variables including pain intensity, pain relief and quality of life, along with other variables such as opioid rotation,
analgesic titration, opioid withdrawal or reduction, application of analgesic techniques, intensive monitoring, follow-up
by the PU, follow-up by primary care or clinical session consultation. To accomplish this, we randomly selected 40
patients from each cluster for the respective analysis to register 3-months later information due to the clinical
recommendations from cluster 0-2.

Statistical Methods

Patients’ demographic information and disease characteristics were presented with descriptive statistics (mean, median
with the interquartile range (IQR), frequency, and standard deviation). Convenience sampling was considered based on
our regular clinical routine at the Pain Unit. Quantitative parametric data are presented as mean (standard deviation
(SD)). Categorical data are expressed as percentages (%). The sample size of the purposive sample was 418 people (292
females, 125 males). Those sample sizes fit in with the CNCP global prevalence of 24% for women and 10% for men?®
and the Alicante population.?*~’

Five items from the GPS questionnaire were used in the analysis. The Likert scales of pain intensity and pain relief
were chosen instead of the corresponding VAS scales, as the VAS scales have non-linear properties.'>'*?°2° The
variables in GPS were recorded into standardized categories according to Likert pain intensity (range as 0 [0-1], 1
[2-3] and 2 [4 scores]), Likert pain relief (0 [4],1 [3-2] and 2 [0-1 scores]), VAS QoL (0 [>70],1[40-70] and 2
[<40 mm)]). In this way, negative extreme patients (n = 18) would be as Likert Pain intensity as 4 score, Likert Pain Relief
0-1, VAS QoL <40 mm, ED Pain + Hosp Pain = both YES, number of AEs more than 5, Medication change = YES. In
contrast, positive extreme patients would be as Likert Pain intensity as 0—1 score, Likert Pain Relief 4, and VAS QoL
>70 mm, ED Pain + Hosp Pain = both no, number of AEs 0—1, Medication change = NO. The analyses were carried out
separately due to sex, age, incomes and working status, with the intention of identifying possible differences between
these variables.

Two-step cluster analysis in IBM SPSS Statistics (Version 28.0.1.0)*'*? was used on the GPS instrument, to find
a clinically based grouping of patients. The two-step cluster analysis first separates data into groups, and in the second
step a probabilistic approach is used to choose an optimal subgroup model. Hence, the number of clusters was
determined by Bayesian Information Criterion (BIC), a statistical measure of fit due the results and clinical coherence.
Before the cluster analysis, the variables were transformed to a common standardized scale of 0, 1 and 2, with the lowest
value meaning a positive outcome (low pain intensity, high pain relief, etc.) and the highest meaning a negative outcome.
This transformation was based on the clinical experience and use of the GPS (Supplementary Table 1S). A descriptive

analysis of the variables included (extreme definition, from the PSG) is shown in Supplementary Table 2S.

A principal component analysis (PCA) was performed on the 5 GPS items, and the first principal component
dimension was seen as a one-dimensional scale of the level pain burden. This scale was then divided into groups,
defined by its percentiles in each of the clustering groups and compared to the clustering results. A p-value < 0.05 was
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considered statistically significant. For descriptive analysis R 4.0.3 and Graph Pad Prism 9 was used. Clustering analysis
and logistic regression were carried out by using IBM SPSS Statistics (Version 28.0.1.0).

Results

A total of 924 patients were included from 1452 potential CNCP, long-term opioids treated, pre-screened candidates.
However, 29 because they were not identifiable, 443 duplicates, 56 without opioid criteria (long-term > 6 months). The
final sample was of 418 CNCP patients for cross-sectional study. All patients were Spanish and used the Spanish
language.

Study Population

The mean age was 65—66 years old and nearly half the sample were retired (incomes between 500—1000 euros/month)
with 11-12% of previous substance use disorder (SUD), mostly tobacco. For both sexes, lower back pain was the most
common CNCP (80%), and the mean time under opioid treatment was 3 years. The baseline characteristics were quite
similar in the total sample (n = 924) and sample included (n = 418), as shown in Tables 1 and 2.

Mean VAS pain intensity was moderate (59 + 28 mm) whilst 50-53% of the sample labeled as severe-extremely
severe on the Likert pain intensity scale. Similarly, VAS pain relief was mild (35 + 30 mm) but labeled as none-mild by
50% of the population in Likert scale. We did not detect any significant difference for most of the variables, except that
the percentage of participants with “extreme severe pain intensity” was slightly lower in the validation cohort than in the
discovery cohort. VAS quality of life was moderate (44 + 24 mm) with a utility due health status of 0.481-0.514. Due to
hospital resources use, the higher issue was medication changes (29-34%). Emergency room visits rose 18-21% globally
and hospitalization was required in 6-7% of the sample, due to pain.

Table | Socio-Demographic Analysis of the Population

Socio-Demographic Total Algorithm P-Value
(n=924) Sample (n=418)

Sex (% female, n=924, n=418) 65 70 0.118

Age (years old) (median (IQR) n=661, n=314) 65 (53-74) 66 (57-75) 0.195

Employment status (%, n=343, n=220)

Active 18 19 0.826
Retired 54 56 0.665
Work disability 14 14 1.000
Unemployed 10 7 0.362
Homemaker 4 4 1.000

Incomes (%, n= 45, n=26)

Less than €500 22 23 1.000
Between €500 to 1000 62 65 1.000
More than €1000 16 12 0.736
Previous substance use disorder (%, n=669, n=314) 12 11 0.753
Tobacco 12 11 0915
Alcohol 0.5 0.3 1.000
lllicit substances 0.3 0 1.000
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Table 2 Clinical Analysis of the Population

Clinical Data (%) Total Algorithm p-Value
(n=924) Sample (n=418)
Pain intensity (VAS, 0—-100 mm, n=832, n=418) 59 + 28 59 + 28 0.642
Likert pain intensity (%, n=758, n=418)
None 7 6 0.036
Mild I 14
Moderate 29 30
Severe 34 37
Extremely severe 19%* 13
Pain relief (VAS, 0—100 mm, n=775, n=418) 35+ 30 35+29 0.893
Likert pain relief (%, n=568, n=418)
None 29 32 0.357
Mild 21 18
Moderate 29 32
Severe 16 13
Extremely severe 5 5
Quality of life (VAS, 0—100 mm, n=806, n=418) 44 £ 24 45 + 21 0417
Quality of life (Health Status, 0—1 score) (median (IQR), n=146, n=113) | 0.481 (0.113-0.710) | 0.514 (0.080-0.715) 0.553
Health Resources Use data (%, n=756, n=418)
Emergency room visits 27 31 0.906
Hospitalisation 13 16
Medication changes 34 42
Health Resources Use data due to Pain (%, n=731, n=418)
Emergency room visits 17 19 0.042
Hospitalisation 6 7
Medication changes 29 34
Health Resources Use data due to Other Causes (%, n=570, n=312)
Emergency room visits 18 21 0.698
Hospitalisation 10 14
Medication changes 16 21

Main Chronic Non-Cancer Pain Groups With Clustering

Characteristics related to CNCP were analyzed to identify groups of subjects. The two-step clustering of 5 items gave

a solution with 6 clusters with a fair cluster quality, silhouette measure of cohesion and separation~0.30. The majority of

the parameters were significantly different between the states. All variables were important in clustering and ranking

from most important to least important, see Figure 1. The most positive cluster was characterized by patients with none
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Figure | Distribution for each single question (GPS) in each cluster. Importance of the single questions, in the questionnaire GPS, to the two-step clustering solution (scale
of importance featured in the upper right): Cat3_LikertPain_|23=pain intensity, Cat3_LikertRelif |23=pain relief, EDPain_02= Emergency department visits due to pain,
Cat3_EAs= frequent opioid adverse events and Cat3_VASqol=quality of life.

or mild pain intensity, severely or extremely relieved and none or one adverse event. The most extreme negative cluster
was characterized by patients with severe or extreme pain intensity, not relieved or mildly relieved, and having >6 AEs.
The ratio of the smallest to largest cluster size was acceptable at 2.40. Hence, the observations were split into 6 clusters
with a size range from 9% to 24% of the total number of 418 patients.

A clinical guidance for intervention was connected to the 6 clusters classified broadly into three groups of pain
management: Primary/Pain Unit standard or intensive care. The name of the 3 groups of people with CNCP found were
based on the care level requirements by this health condition as follows: ‘group 0-people with a low risk’ (cluster 0, GP
care), ‘group l-people with a medium risk’ (original clusters 1-3, Pain Unit standard care) and ‘group 2-people with
a high risk’ (original clusters 4-5, Pain Unit intensive care). The results show that 100% of the cases were correctly
classified. This supports the results obtained in the previous cluster analysis.

Compared to the patients in Group 1 (“Low risk™) that could be followed in primary care, those in Group 1 (“medium
risk”) were healthier in terms of every cluster-building variable, but seemed to be more affected than Group 0. They had
a higher pain intensity, and lower pain relief but with similar impact on quality of life and tolerance. In order to ease these
symptoms and to improve patient’ physical strength and general well-being, a therapy focus on regular PU visits would
be necessary for this group due to optimized therapy through analgesic titration or add another analgesic or neuromo-
dulator co-prescription, always evaluating other options as analgesic techniques. Patients for Group 2 (“High risk™)
seemed to suffer more from their CNCP than those in previous clusters, especially in terms of less pain relief.

In the retrospective analysis (n = 120 patients) all 3 clusters were equally treated except for the higher intensive
monitoring that was done for cluster 1 (37%) versus 20-24% of the rest clusters (p < 0.05). Clinical values shown in
Figure 2 suggested a significantly higher pain intensity, lower pain relief and quality of life (p < 0.05) in cluster 2 at
basal, with the same tendency at final visit (3-months later).

Factors Associated With CNCP Patients’ Risk: Cut-off Points

When identifying factors associated with pain risk groups in the analysis, the first stages suggested the elimination of
some of the variables. In Table 3 the clinical tool of the GPSq is presented. This includes the calculation of the principal
component value and the GPS cut-off group, for a patient, based on the answers to the clinical questions (the 5 items).
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Figure 2 Showing the pain intensity (A), relief (B) and quality of life status (C) in the retrospective analysis of the clusters for future clinical guidance for intervention, based

on clinical experience. * for p<0.05 and ** for p<0.001.

Thus, a principal component analysis was performed on the 5 selected GPSq outcomes (Likert pain intensity, relief,

VAS quality of life, number AEs and ED visits), projecting them into one dimension, the first component. This PCA

component explained 37% of the variation in the 5 items, and the loadings (Pearson correlations between each item and

Table 3 Calculating the Principal Component Value for a Patient, Based on the Clinical Questions (the 5 Items),

and to Establish the GPS Cut-off Group for the Patient

Question Answer | Code | Code* Weighting | Score
Likert Pain Intensity (scores) 4 2 2*%0.4 0.8
3
2 [ 1%0.4 0.4
| 0 0%0.4 0
0
Likert Pain Relief (scores) 4 0 0%0.4 0
3
2 | 1%0.4 0.4
| 2 2%0.4 0.8
0
Adverse events since the last consultation (number) | 6 or more 2 2%0.2 0.4
2-5 | 1%0.2 0.2
0-1 0 0%0.2 0
Go to emergency department due to Pain Yes 2 2%0.1 0.2
No 0 0*0.1 0
VAS QoL (mm) 0-39 2 2%0.4 0.8
40-70 | 1%0.4 0.4
71-100 0 0%0.4 0
Range score 0-3
Cut-off limits 1.2, 2.2

Notes: The weightings are the component score coefficients estimated in the PCA, and the cut-off limits used were 1.2 respectively 2.2.
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Figure 3 The PCA component values are separated to a large extent by the cluster classes (up). Cross-tabulation of cluster classes and cut-off groups based on PCA
component (bottom).

the component) were 0.8 for Likert pain intensity and pain relief, 0.7 for VAS QoL, 0.4 for number of AEs, and 0.2 for
ED visits due to Pain.

To construct the component from the questionnaire data for the 5 items, the component score coefficients are needed. From
the principal component analysis, they were for Likert pain intensity, pain relief and VAS QoL 0.4, number of AEs 0.2 and for
ED visits due to Pain 0.1. To define cut-off points for the PCA dimension it was compared to the cluster classes, see the boxplot
in Figure 3 (top). The cut-offs, 1.20 and 2.24, were based on the 10% percentile of the cluster class 1 and the 10% percentile of
cluster class 2. This defined three groups based on the PCA component, to discriminate between three levels of burden of pain
connected to clinical action. The agreement of these three levels of burden of pain was compared to the three cluster classes,
with a percentage of agreement of 82%, see Figure 3 (bottom) in the cross-tabulation).

Differences Between Clusters
Clinical and pharmacological variables were analyzed among the three clusters to identify potential differences. All the results
can be seen in Supplementary Table 3S. Consequently, we detected statistical differences concerning intensive monitoring,

with patients from cluster 1 showing the highest frequency (cluster 0 24% vs cluster 1 27% vs cluster 2 20%, p-value < 0.05).

Regarding clinical variables, significant differences were observed in pain intensity. Specifically, statistically significant
differences were noted in the basal visit between patients from clusters 1 and 2 (60 & 16 vs 80 £ 15, p-value < 0.05) and patients
from clusters 0 and 2 (48 + 24 vs 80 + 15, p < 0.0001). Significant differences were also observed in the final visit, where
patients from cluster 2 referred the highest pain intensity: cluster 0 vs 1 (40 =25 vs 61 £22, p-value < 0.01) and cluster 0 vs 2
(40 £ 25 vs 69 = 17, p-value < 0.01). Furthermore, significant differences were also detected in the quality of life. In the basal
visit patients from cluster 2 showed a worse quality of life compared to patients from cluster 0 (55 + 20 vs 22 + 23, p-value <
0.01) and from cluster 1 (48 + 13 vs 22 4+ 23, p-value < 0.01). These results indicate a poorer clinical response by patients from
cluster 2.
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Discussion

Results allow us to allocate patients to subgroups to receive an appropriate matched treatment and a stratified care,
making in selecting the most appropriate level of care. These findings could serve to direct the approach taken
specifically according to each specific situation and each person under CNCP. This can be usefully when the access to
a physical examination is limited as teleassistance.

The results of this study could be compared with those obtained by other studies performed in a population with
similar characteristics,'® namely pain characteristics, psychological interference or other pharmacology/working status
and impact of CNCP on daily life.?® Although some of the variables mentioned in the above studies were included,
another as ED visits or number of AEs has made it possible to establish groups of people based on the pain status
impairment'® without influence of sex, age or socio-economics impact. This could reduce the need for interventions
within primary care and the risk of return to hospital because of unrelieved pain.*”

To improve the management of CNCP health conditions, there is a need for models of care that can be widely
implemented.®* In fact, our data showed a significant impact in cluster 2 at basal that could deserve a different
intervention for a better improvement. It is well known that the spectrum of pain ranges significantly from low risk,
where an individual can deal with their own pain as a manageable condition with continued support, to higher risk
individuals who require complex case-management programs. If the initial step only includes, eg, self-management
advice, more people are potentially being undertreated with a staged approach than by risk stratification. By contrast,
where more comprehensive core treatment packages are the initial level of care (eg, including pain medication), there is
a risk of overtreatment and AEs in patients who would improve sufficiently with self-management advice alone. The
likelihood that patients are overtreated or undertreated with risk-stratified care depends on the accuracy with which
patients benefiting from more intensive care can be identified.>>*® Our analysis was based on six clinically relevant
states, converted into three CNCP risk subgroups, through simple algorithms constructed by two-step clustering, and
PCA methods. Exploring the generalizability of models of care across conditions would inform clinicians about ways of
developing care models and may facilitate implementation in clinical practice.

One of our data strengths is that our results provide real-world information about CNCP patients. These were: 68%
middle-aged women, retired, under moderate pain and quality of life, and with a median of the five most typical AEs in
pain management. We also performed some exploratory analysis about how some demographic variables could induce
differences in GPSq as sex, age or incomes without any clear difference in the clusters.’”*®* What’s more, pain intensity is
therefore widely assessed plus other clinical outcomes. It has been suggested that the pain score (Numeric Rating Scale,

»39:49 similar to our mean pain intensity as

NRS) 5 was the cut-off point between “manageable and not manageable pain
one of the core outcome domains in clinical pain research.*!

In addition to an accurate screening tool, better outcomes rely on there being suitably effective treatment options
available for each risk stratum. Here, we found a six-cluster solution: little pain status with low interference with quality
of life (Group 0, cluster 1); middle pain intensity, relief, quality of life impairment with variable adverse events (Group 1,
Cluster 1-3); and high-risk patients with pain intensity, lower pain relief, in one case with poor drug tolerability due to
the number of adverse events (Group 2, Cluster 4-5). The main focus of therapy for these patients should be close
monitoring, because they could be highly distressed. The worst pain status is related to Cluster 5 due to their poorest
quality of life and drug tolerance. Here, intense monitoring should be addressed with opioid rotation, referring patients to
clinical sessions or to other specialists. Therefore, knowing the profiles of people with CNCP can help health staff to
avoid worsening or derived complications, costs and ED visits.*?

Finally, we must acknowledge the limitations of this study. Firstly, although the sample size was representative of this
type of patients in our environment, due to inherent limitations, such as recruitment challenges or data heterogeneity and
the generalization of the results. Larger samples are recommended to confirm the findings. Moreover, knowing that the
GPSq is a new instrument that has been developed based on retrospective data from a single center where cause-effect
relationships cannot be established. Therefore, these results should be handled with caution and would need future
prospective studies in different settings and populations. In fact, a Swedish version has been designed for future studies.
Besides, it has been conducted in a single-center of a specific region of Spain and in a one-time pain consultation.
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Secondly, most patients were either on other non-opioid centrally acting drugs or presented other concomitant prescrip-
tions (dosage, treatment duration, treatment adherence and non-pharmacological interventions) due to their comorbid-
ities, which might have independently contributed to the side effects observed. This could introduce a bias mediated by
several other variables, such as comorbidities, concomitant use of medications and psychosocial factors, mental status,
that could be more relevant than pain. All this information would provide a better understanding of CNCP daily life
impact which, together with other clinical outcomes (pain ethology, psychiatric illness, or co-medications use), could
help us to design more individualized monitoring strategies.””

Conclusion

Briefly, the present study has identified three groups of CNCP patients that would require different pain management.
The identification of distinct patient groups enables more personalized interventions, improving quality of life for high-
risk patients and optimizing resource allocation for low-risk patients, which can reduce healthcare costs and unnecessary
treatments. People with pain should be risk assessed at an early stage and referred to specialist pain management services
to improve outcomes based on: (1) greater precision of risk assessment and individualized treatment that could be
facilitated by GPSq, (2) greater patient agency through self-care/community-based care, and (3) more advanced training
of primary care clinicians to be aware of risk factors for development of complex chronic pain, implement timely
optimization of pain medication (monitoring for effectiveness, safety, intercurrent illness, and comorbidities), and
instigate timely referral to specialist multidisciplinary pain management services. Future prospective and external
validation is necessary to confirm this pain patient’s stratification being able to promote the generalizability in different
settings, such as primary care.
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