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Abstract

The ICD-11 chronic pain classification includes atbb00 chronic pain diagnoses on
different diagnostic levels. Each of these diagaasquires specific operationalized
diagnostic criteria to be present. The classifisatomprises more than 200 diagnostic
criteria. The aim of the Classification AlgorithmorfChronic Pain in ICD-11 (CAL-CP) is to

facilitate the use of the classification by guidumgrs through these diagnostic criteria. The



diagnostic criteria were ordered hierarchically arsialized in accordance with the
standards defined by the Society for Medical Decdvaking Committee on Standardization
of Clinical Algorithms. The resulting linear deasitree underwent several rounds of
iterative checks and feedback by its developersjgdisas other pain experts. A preliminary
pilot evaluation was conducted in the context okaological implementation field study of
the classification itself. The resulting algoritlwonsists of a linear decision tree, an
introduction form, and an appendix. The initial idean trunk can be used as stand-alone
algorithm in primary care. Each diagnostic critaris represented in a decision box. The user
needs to decide for each criterion whether it espnt or not, and then follow the respective
yes or no arrows to arrive at the corresponding-Ildliagnosis. The results of the pilot
evaluation showed good clinical utility of the afigom. The CAL-CP can contribute to
reliable diagnoses by structuring a way throughcthssification and by increasing adherence
to the criteria. Future studies need to evaluatatitity further and analyze its impact on the

accuracy of the assigned diagnoses.

Keywords: ICD-11, chronic pain, pain classification, classafion algorithm, decision trees

I ntroduction

The latest revision of the International Classtima of Diseases (ICD-11), published by
the World Health Organization (WHO), will come irgffect in January 2022 [41]. The ICD-
11 includes a comprehensive new classificatiorhobmic pain, developed by a taskforce of
the International Association for the Study of P@&SP) [37]. This classification defines
chronic pain as pain that persists or recurs fareniwan three months [34,35]. It is divided

into seven main categories, or level 1 diagnodkesf @hich have been described in detail



elsewhere: MG30.0 Chronic primary pain [21], MG3QHronic cancer-related pain [2],
MG30.2 Chronic postsurgical or post traumatic gabj, MG30.3 Chronic secondary
musculoskeletal pain [24], MG30.4 Chronic secondasgeral pain [1], MG30.5 Chronic
neuropathic pain [29], and MG30.6 Chronic secontt@adache or orofacial pain [3].

Each of these main categories has several subecasgor child categories, on three or
four diagnostic levels to provide more detaileddiases, and to represent the majority of
chronic pain diagnoses with specific diagnosticesoGee Textbox 1 for details on the
different diagnostic levels (“parent” and “childiagjnoses in WHO terminology). Further
details can be found in the ICD-11 Reference G[88¢and the ICD-11 User Guide [40]

provided by the WHO.

================ PLEASE INSERT TEXTBOX 1 HERE=== == ==

In total, the ICD-11 includes about 100 differehtanic pain entities on levels 1 to 4
[38]. For each of these diagnoses, specific opmralized diagnostic criteria must be
fulfilled. That is to say, a given diagnosis caiydrme assigned if all specified criteria are
present in a given patient (for example, signiftaamotional distress or functional disability
must be present to fulfil the criteria for MG30.@rGnic primary pain). Existing criteria, such
as the criteria of the third edition of the Interanal Classification of Headache Disorders
(ICHD-3) [10] and the Rome |V criteria for functiaihgastrointestinal disorders [7], have
been integrated in the ICD-11 chronic pain clasatfon. In total, the ICD-11 chronic pain
classification relies on more than 200 differeraghiostic criteria. On average, each diagnosis
is based on four to seven diagnostic criteria. cCtategories inherit all criteria from their
parent category. For example, the above-mentionttion of emotional distress or
functional disability applies to all level 1 to fagnoses of chronic primary pain. Further,

more specific criteria are specified on the lowi@gdostic levels only.



To guide users of the ICD-11 chronic pain clasatfan through the multitude of criteria,
we developed a classification algorithm that presid standardized way through the criteria
leading to the specific diagnoses. The algorithmsaat structuring and facilitating the
classification process, as the use of algorithnmegdly improves the reliability of the
diagnoses [17,28]. Within a large internationaldistudy to evaluate the ICD-11 chronic

pain classification [16], clinicians provided prelhary feedback on the algorithm.

Methods
Development of the classification algorithm for the | CD-11 chronic pain classification

The Classification ALgorithm for Chronic Pain inD€l1 (CAL-CP) was developed and
structured according to the guidelines formulatedhe Society for Medical Decision
Making Committee on Standardization of Clinical &tighms [31]. The guideline regulates
the exact graphical elements and their functian®gdognizes arrows and different kinds of
boxes: “clinical state boxes” (rounded rectangl&ggcision boxes” (hexagons), and “action
boxes” (rectangles). The boxes are linked by theves that flow from top to bottom and
from left to right. Each arrow visualizes a givere$” or “no” decision. All boxes are
numbered consecutively with the consecutive numigest all boxes following the flow of
the arrows. Annotations on a given box may be adideeéxample, to add more details or
clarifications to a decision box [31].

In a first step of the development of the CAL-@P diagnostic criteria of the ICD-11
chronic pain classification, except for chronic #&ehe or orofacial pain, were brought into a
hierarchical order for each of the six main categgorThe reason for the exclusion of chronic
headache or orofacial pain in the present algoriththat with the ICHD-3 [10] and the
International Classification of Orofacial Pain (IE11], extensive classifications for

primary and secondary headache and orofacial pra@ady exist. While ICHD-3 and ICOP



definitions and diagnostic criteria for the moregel diagnostic levels have been
harmonized with the ICD-11 [3,21], the CAL-CP awaddnterference with these existing
classification efforts. Furthermore, algorithms $ome of the ICHD-3 headaches are
available [27].

Each criterion was represented in a correspondeegsin box. In the next step, arrows
were added to link the boxes to form a linear denifree: each box is linked to the next box
by a yes and a no arrow to represent the decial@ant Diagnoses were added in clinical
state boxes. They represent the ICD-11 diagnosefed and extend to different levels.
Diagnoses to which the concept of double parerdpylies (see Textbox 1) were added to
the branch of the primary parent category. An acihiox within the branch of the second
parent category links to the branch of the primzasent. For example, the level 3 diagnosis
“Chronic central neuropathic pain associated wginal cord injury” (ID 869493945) is a
child category of MG30.50 Chronic central neuropagain as well as MG30.20 Chronic
post traumatic pain. Therefore, this diagnosisoisamly implemented in the branch for
chronic neuropathic pain, but an action box witthi@ branch of chronic post traumatic pain
also links to this entry.

The resulting linear decision tree was subjecetesl rounds of consecutive checks and
feedback. The members of the IASP taskforce wheldped the classification, and who
were involved in the development of the algoritmaviewed whether the diagnostic boxes
and the arrows connecting the boxes were corréety also provided feedback on
ambiguous diagnostic decisions. Three indepengmdialists verified the algorithm’s
completeness, i.e., that all diagnostic criterid diagnoses were included. Furthermore, they
checked whether all arrows were correct and whetiagnoses to which the new ICD-11

concept of “double parenting” applies were represgmwithin all applicable branches.



The algorithm underwent two rounds of externaleevand feedback by two pain
specialists who were not involved in its developmand who had only minimal prior
knowledge regarding the ICD-11 chronic pain clasaifon. The first pain specialist
provided feedback on the general concept and gteuctions (“Does it make sense?”). After
the feedback implementation, the second pain sigg@pplied the algorithm to a mock
patient case before providing detailed feedbacksouse as well as any difficulties and
problems encountered. The test was whether thespaitialist arrived at the correct
diagnoses for the mock patient using the CAL-CPoBserver evaluated difficulties and
problems that arose during the mock assessment.

In the course of these iterative rounds of checdkkfeedback, several additional elements
were added to the decision tree: detailed inswuastian introduction form, and an appendix.
After the pilot use of the algorithm in the contexta large ecological implementation

field study of the ICD-11 chronic pain classifi@atiitself [16] (see below), final corrections
were made, and final feedback from the pilot ussresell as from all taskforce members was
implemented. The final version of the CAL-CP wapraped by all taskforce members who

were involved in its development, and who are cihvang the present publication.

Pilot evaluation of the CAL-CP

A preliminary pilot evaluation of the CAL-CP wadegrated in the first phase of the
ecological implementation field study of the cléssition itself (ICD-11 Chronic Pain Codes
Ecological Testing and Assessment: ICE TEA). Thegprotocol for the ICE TEA study
describes the methods in detail [16]. The firstgghaf the ICE TEA study was conducted in
different countries with varying income levels (@ulndia, and New Zealand). Ethical
approval was obtained prior to data collection, athgarticipating clinicians and patients

gave their informed consent.
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In total, 21 trained pain specialists in four diffet pain clinics in Cuba, India, and
New Zealand used a preliminary version of the CAR4G assign ICD-11 chronic pain
diagnoses to 350 patients with chronic pain. Falhgwhe diagnostic assessment and code
assignment, the participating clinicians ratedgbeceived ease of use, diagnostic confidence,
and utility of the classification algorithm on tlereeparate numerical rating scales (NRS)
ranging from Overy difficult/not confident at all/not useful at all to 10very easy/very
confident/very useful. Using SPPS 27 (IBM, Armonk, NY, USA), the mean atehdard
deviation for each rating scale was computed, atwhgpound utility score calculated. The
pain specialists involved in the ICE TEA study gbsovided informal feedback on the
algorithm, which was recorded at the time, and @skixd before the final version of the

algorithm was approved by all authors.

Results
Structure of the Classification Algorithm for Chronic Pain in ICD-11 (CAL-CP)

The complete CAL-CP is available as Supplementgit8liContent 1 (SDC 1, available
at http://links.lww.com/PAIN/B277). This PDF docuntencludes the instructions, the
introduction form, the full decision tree includiayf branches, as well as the appendix.

As described above, the algorithm was developedyeaghically implemented following
the guidelines of the Society for Medical DecisMaking Committee on Standardization of
Clinical Algorithms [31]. Figure 1 shows exampldglee different forms of boxes as
implemented in the CAL-CP. The final algorithm cisits of a linear decision tree comprising
26 branches and 354 boxes in total. To facilitaeeuse of the algorithm by providing a clear
starting point, an initial decision “trunk” was astl This trunk guides the user to the first
branch of the decision tree that is applicable govan patient, as well as any following

relevant branches when a patient has several catnciitonic pain conditions, by leading to
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all level 1 diagnoses that apply. Thus, it forme basis of the CAL-CP (hence, “trunk”). The
initial decision trunk can be seen on page 8 oSB€ 1, available at
http://links.lIww.com/PAIN/B277. Importantly, thisitial decision trunk can also be used as
stand-alone algorithm in less specialized settisgsh as primary care. Figure 2 shows the

initial decision trunk/primary care algorithm.

Each branch of the CAL-CP begins with a clinicakstbox (rectangles with rounded
corners). In this box, the starting point (e.ghramic pain”) is given. In most cases, the
starting point of a branch is a level 1 or leveli2gnosis for which the diagnostic criteria
have been met in a previous branch (see the bramchpage 10 of SDC 1 for an example,
available at http://links.lww.com/PAIN/B277). Indke instances, the respective level 1 or
level 2 diagnosis is stated in a clinical state that represents the starting point for that
respective branch. These clinical state boxesmai® talled “diagnosis boxes” in the CAL-

CP. Figure 3 shows an example branch of the CAL-CP.

As mentioned above, all diagnostic criteria of i@®-11 chronic pain classification are
represented in individual decision boxes (hexagdfsje, the user must make a dichotomous
diagnostic decision, i.e., judge whether the doters present or absent (for example,
whether a given underlying disease is confirmed loyagnostic test or not). If the diagnostic
criteria require a judgement as to whether an uyidgrdisease has been confirmed by a
diagnostic test or by imaging, the user may redexxisting test results or images if he or she
judges them to be conclusive. Depending on thendistic decision, the user then follows the
yes or no arrow to the next box. If the user nged®ontinue in a different section (branch),
of the algorithm, action boxes (rectangles) inahgda page reference have been implemented

(e.q., page 39 in SDC 1, available at http://livks.com/PAIN/B277).
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Hyperlinks facilitate the navigation through thg@ithm when the document is used in
its PDF version in a program that enables hypesliftlor use as a printed document and as a
further means of orientation, all page referencesreluded as comments.

When the user follows the boxes and arrows stribiyor she arrives at a diagnosis box
that states the applicable ICD-11 chronic pain niesgs. All diagnostic codes listed in the
CAL-CP are based on the 09/2020 version of the IAHKCD-11 Mortality and Morbidity
Statistics, MMS, version for preparing implemerdnji[37]. Different forms of lines of the
diagnosis boxes (continuous line vs. dotted lind)date the diagnostic level of a given
diagnosis

The algorithm aims at arriving at the most dethdeagnosis (i.e., level 3 or 4) whenever
possible in a specialty setting (diagnosis box &ittontinuous line). Diagnoses can be
assigned on a less detailed level in less speedBettings (e.g., primary care) or in settings
with fewer resources. In these settings, the ind@éision trunk may be used to assign
diagnoses on the first diagnostic level. Hyperliaksl comments for diagnosis boxes instruct
the user where to continue to arrive at the diaignms the next level.

Entries below the ICD-11 shoreline (see Textboarg)coded with the ICD-11 diagnostic
code of the parent level and can be distinguishetiér by their Foundation ID. Each entry
of the ICD-11 Foundation layer has a unique FouoddD or uniform resource identifier
(URI). The diagnosis boxes for level 3 diagnosatesthe respective Foundation IDs instead
of a formal ICD-11 code. See Textbox 1 for furtbgplanations.

Very specific chronic pain conditions that do navé an individual entry in the
Foundation layer can still be coded with the agtile ICD-11 code of the more general
parent category. For example, chronic pain asstiaith carpal tunnel syndrome can be
coded as MG30.51 Chronic peripheral neuropathic wahout being specified further by an

individual ID. For these cases, level 2 diagnosisds are repeated at the end of each level 3
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branch (see Figure 3 for an example). For a betterview, these boxes are labeled as “other
specified”, even though this is not part of thea#ll ICD-11 diagnosis. If a chronic pain
condition cannot be allocated to any of the levdldnoses, a specific decision box will
guide the user to the respective residual cate@eg.Textbox 1 for more details on the ICD-
11 residual categories of “other specified” andsjecified”.

When arriving at a diagnosis box for a chronic seleoy pain condition (see Textbox 2),
the ICD-11 chronic pain code must be combined wé&ICD-11 code of the underlying
disease associated with that given chronic paidlition. The ICD-11 Coding Tool [36]

provided by the WHO can be used for this completéit.

As mentioned above, all boxes are numbered congeljutExplanatory comments
accompany some boxes. In these cases, the numtter lodx automatically serves as the
footnote for the comment that goes with the respedtox. The comments are added below
each branch or on the following page. Some comnwwsfurther instructions (e.g., page
references in addition to the hyperlinks), othestsdetails or examples for a given diagnostic
criterion (e.g., examples of diseases that maysbeaated with a given chronic secondary
pain diagnosis, such as rheumatoid arthritis andBM&0 Chronic secondary musculoskeletal
pain from persistent inflammation). Each diagntsis has a feedback loop to remind the
user to check the pain location chart (page 7, 3P&vailable at
http://links.lww.com/PAIN/B277) and initial decisiarunk (page 8, SDC 1, available at
http://links.lww.com/PAIN/B277) to ensure all chiompain syndromes of the patient have
been accounted for. If additional chronic pain spnues are present, the user must continue
with the next applicable branch of the CAL-CP aghhghted in the initial decision trunk.
This ensures that, despite the linear structuthetiecision tree, no chronic pain condition is

missed in patients with several comorbid chronia ganditions.
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How to usethe CAL-CP

As outlined above, the CAL-CP consists of detaifexfructions for its use (p. 1-5, SDC
1, available at http://links.lww.com/PAIN/B277), artroduction form (p. 6-7, SDC 1,
available at http://links.lww.com/PAIN/B277), and appendix (p. 41-45, SDC 1, available
at http://links.lww.com/PAIN/B277), besides thewadtdecision tree (p. 8-40, SDC 1,
available at http://links.lww.com/PAIN/B277). Witlkegard to the procedure for its use, the
user begins with the introduction form. This corsps a general red flags question. In this
context, red flags include the presence of an uyidgrdisease (such as cancer or
osteoarthritis) without reference to its seriousnd$e user should assess whether the patient
presents with any symptoms suggestive of an undegrtjisease that has not been diagnosed
previously (e.g., an undiagnosed cancer that nagplain the pain). The assessment of these
red flags should follow the standard guidelines a@ragnostic routines in the respective field
of expertise. Unnecessary diagnostic examinatiboald be avoided. If an underlying
undiagnosed disease is suspected, the user shé&elthe appropriate steps (e.qg., referral or
further diagnostics) as he or she would usuallyTdhe algorithm can be continued after these
examinations have clarified the situation.

If a patient presents with chronic headache oramiaf pain, the user will need to refer
directly to the ICHD-3 [10] or ICOP [11] for thegective diagnostic criteria, as well as to
the ICD-11 Coding Tool [37] for diagnostic codirg:tion boxes have been implemented in
the CAL-CP to facilitate these references. Furtleanthe initial decision trunk / primary
care version refers to the broader diagnoses thatailable in the ICD-11 for chronic
primary and secondary headache or orofacial pain.

Once the user has ensured that no red flags wdudinér medical attention, he or she
should continue with the assessment of the soetalieonic pain specifiers (see Textbox 2).

Importantly, these should be rated by the patiemtthermore, as far as possible, the timing
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of the onset of the chronic pain should be docuetenthen, the patient should highlight all
body regions on the pain location chart where hgherexperiences chronic pain. This chart
guides the user through the algorithm. For examipl@o separate body regions are
highlighted, the user will see at one glance tiathshe should account for both locations in
his or her diagnosis. Then, the decision treefitesdins with an initial decision trunk as
outlined above. The user marks all sections hévemsll need to assess depending on the
patient’s medical history (i.e., known presencalmsence of any underlying disease that
might be associated with the chronic pain) and @iragnostic criteria. In addition to the pain
location chart, the marks on this trunk also féaié the assessment of patients with several
comorbid chronic pain conditions. The initial dearstrunk also gives page references and
hyperlinks to facilitate the beginning with thestibranch of the decision tree that is relevant
to a given patient. This initial decision tree lead the level 1 diagnoses and can be used as a
stand-alone algorithm in less specialized or printare settings. In specialized pain
treatment settings, such as multimodal pain treatntiee full algorithm should be used.
Following the initial decision trunk, the user asses the relevant branches as described
above. If the medical history of a patient doessumjgest that an underlying disease is
associated with the chronic pain, the user wikdily begin with the assessment of chronic
primary pain. No extensive exclusion diagnostiesraquired.

During the use of the CAL-CP, the user may refehappendix with a list of
exemplary diseases that may be associated witmichpain, if needed (p. 41-45, SDC 1,
available at http://links.lww.com/PAIN/B277). Thpendix is based on the descriptions of
each chronic pain entity in the ICD-11 Browser [@8]well as the publications on the
different chronic pain categories [1,2,21,24,2980] expert feedback by the taskforce
members. It aims at giving an overview of whichartic secondary pain category can be

associated with which underlying diseases (e.cklescell disease may be associated with
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MG30.41 Chronic visceral pain from vascular mechians). The presence of any of these
diseases is not automatically associated with ¢bnmein. Even if an underlying disease is
present, the branch for the chronic pain conditi@t accompanies it should be assessed

carefully.

Results of the pilot evaluation

The pain specialists participating in the ICE THAdy rated the ease of use, diagnostic
confidence, and perceived utility of the algoritamvery high. Table 1 gives the mean score
and standard deviation for each scale. Combiniagghhree measures to one global utility

score revealed a mean utility rating of 8.48 + 1(I6RRS 0-10).

Discussion

With CAL-CP, we present a comprehensive classiboatlgorithm for the ICD-11
chronic pain classification for use in clinical ptige and pain research. The CAL-CP
provides a structured linear decision tree forrtée classification of chronic pain, covering
all four diagnostic levels of the classificatiots lise will facilitate and standardize the
process of finding the correct ICD-11 chronic pdi@gnosis, contributing to the reliability of
the diagnoses.

The different diagnostic levels enable the usénefalgorithm in specialty settings, where
a very detailed diagnosis on level 3 or 4 of tlessification is needed, as well as in less
specialized settings (e.g., primary care), whet@gnosis on levels 1 or 2 may be sufficient
[34]. Importantly, the initial decision trunk (s€egure 2) serves as primary care version of
the CAL-CP. It leads to all level 1 diagnoses tqgbly to a given patient, and thus represents

a time-efficient and easy-to-use tool in settingere time is a limited resource, and where a
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more detailed diagnosis might not be necessamgdearch settings, use of the full CAL-CP
can contribute to increased standardization byighog a clearly defined way through the
classification process. Importantly, the CAL-CP a8 be used with patient records when
these include all of the clinical information nedde

An introduction form as well as an initial decisitvank provide guidance for the
assessment of a given patient (i.e., which secfior@ches) are relevant). The introduction
form provides helpful guidance for the use of thL.€&CP, but it might not be needed when
the CAL-CP us used to code a patient based on aledicords. The appendix, which gives a
list of common diseases that may be associatedchittmic pain, is a helpful guide when a
patient who presents with a medical history extegdieyond the user’'s main field of
expertise is assessed. For example, a cliniciasivad in multimodal pain treatment might
not have specialist knowledge regarding the detdilsternal diseases that can be associated
with chronic pain. Here, it might be difficult tagge whether chronic pain in the context of a
given disease (e.g., vasculitis), falls within ta@egory of MG30.41 Chronic secondary
visceral pain from vascular mechanisms or withm¢htegory of MG30.42 Chronic
secondary visceral pain from persistent inflamnmatlo these instances, the user may refer
to the appendix for further guidance.

Hyperlinks simplify the navigation through the aigiom. They are supplemented by
complete page references, which are included icéh@ments. This enables the use of a
digital PDF version as well as a printed versiothef CAL-CP. Furthermore, a feedback
loop in the comments section refers users to tirelpeation chart and the initial decision
trunk once a diagnosis box is reached. This enshatsll comorbid chronic pain conditions
are considered during the assessment, and thédiraoic pain condition is overlooked in a

patient.
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It should be noted that the CAL-CP does not sulistifior a thorough clinical
examination of the patient’s pain problem. The C8B-will not find out whether a patient’s
chronic pain is caused by an underlying diseasegss Rather, the algorithm facilitates
navigating through the ICD-11 chronic pain critesiaen the user has all the necessary
clinical information. Of course, it may also higftit in which area such information may still
be lacking. If a user suspects that a hithertoagrbsed condition causes the pain, clinical
judgement is needed to take the appropriate didigngisps. This is in line with other
medical algorithms where the developers also pmihthat an algorithm only assists in
describing, summarizing, and classifying availabfermation, and can never substitute for
thorough clinical decision making [12,15,42]. ThAICCP, as with many classification
algorithms, is a decision aid and cannot make #ugstbn in lieu of a clinician. At the same
time, it should be noted that the goal should motdformally exclude any possible
underlying disease with extensive diagnostics. &atied flags should be assessed as always
in routine clinical practice, and unnecessary doesgic procedures should be avoided [5,25].

Classification algorithms are common in a varidtynedical fields and have been
proposed for different classifications, includieyglepsy [28], gastrointestinal disorders [15],
neuropathic pain [8], low back pain [22], osteoatith[18], periodontal diseases [33], and
abdominal pain [14]. The CAL-CP hence representsnortant addition to existing
algorithm efforts.

The advantages of algorithms to aid classificapimtesses in medicine, including pain
medicine, have been described extensively in tambure: algorithms can provide valuable
assistance for diagnostic and classification preeedy illustrating the decisions to be made
by the user (e.g., in the case of the CAL-CP, wérethdiagnostic criterion is present) in a
comprehensible step-by-step sequence [12], anddwding guidance through a

classification with its different criteria [33]. €rstructured assessment of the diagnostic
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criteria is facilitated considerably by this lodiccision tree [15,18,23]. Furthermore,
adherence to the diagnostic criteria increases \atgarithms are used [4]. By guiding the
user through all criteria that have to be assesbed;AL-CP ensures that none of the
compulsory criteria are missed when assigning &1C chronic pain diagnosis. This, in
turn, contributes to efficiency [4,32], diaghosticcuracy [20], diagnostic consistency [6,27],
as well as increased reliability of the diagnog6538]. Furthermore, the use of algorithms
during diagnostic and classification processesredace, but not eliminate, errors [12].

Reliable diagnoses contribute to increased clinatéity of the ICD-11 chronic pain
classification itself, including patient managemant documentation [9]. Furthermore, they
are essential for pain research as reliable diagimsm the basis of accurate sample
descriptions as well as data collection.

The data from the preliminary pilot evaluation loeé talgorithm indicate its high utility.
The clinicians judged it easy to use and reporigh Hiagnostic confidence. This is in line
with other research on algorithms which also hgtlitheir clinical utility as well as their
practical value (e.g., ease of interpretation, @isendliness) [18—20,26]. Notably, the pilot
evaluation was conducted in different countriehwdifferent income levels (Cuba, India,
New Zealand). Hence, the results provide an indi&honstration that the algorithm is
applicable in a variety of settings.

A further important future application of the CALP involves training and education.
This is especially relevant as the ICD-11 chro@mplassification is new, and its worldwide
implementation is imminent. An urgent task aheaohgflementation is training: pain
clinicians and pain researchers from all fieldsdiame, psychology, physical therapy,
among others) as well as clinicians with other &ees and professional coders will have to
be trained and familiarize themselves with the oeteria and diagnoses. It has been shown

that minimal training is sufficient for reliableatjnoses when decision trees are used as a
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way to navigate through new diagnostic criteria) [Furthermore, decision trees similar to
the CAL-CP have been demonstrated to be even nedpéuhto novices during a diagnostic
process compared to experts [20]. Here, the didgnascuracy increased more in novices
than in experts when an algorithm provided guidaghosugh diagnostic criteria to assign a
diagnosis. This highlights the importance andtytihf algorithms for training purposes.

Although it was a reasoned decision not to inclcid®nic headache or orofacial pain in
the CAL-CP, some might consider this a limitatidriree present algorithm. However,
references to the ICHD-3 [10] and the ICOP [11]éhbeen integrated into the decision tree
using action boxes that refer to these classiboati Furthermore, comments of the respective
action boxes list the ICD-11 diagnoses for chrgmimary headache or orofacial pain and
chronic secondary headache or orofacial pain, ctispedy. The ICHD-3 and the ICOP
should be to be available alongside the ICD-1limaal settings. Furthermore, the CAL-CP
in its current form is a long document, and itslegapion will need prior training.

Future studies should investigate whether themreéry results of the pilot evaluation
are corroborated. A computer-based internationaluation study is currently in preparation.
Detailed case vignettes will be implemented infdren of virtual patients. The use of
standardized case vignettes allows control oveepiatariables [13]. In order to gather the
diagnostic information as needed, participants ballable to elicit information from virtual
patients through chatbot technology. The compussetl implementation of this study also
allow assessment of the time users need to useAheCP. Future plans for the algorithm
also include its preparation as a digital applaratr online format. However, a successful
online evaluation is a prerequisite of such anréffeuture research should also include
clinicians with different backgrounds such as,,@gmary care physicians who work with

patients with chronic pain.
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In conclusion, the CAL-CP provides a useful and/e¢asise decision aid that can guide
pain clinicians as well as pain researchers thrabhghmew ICD-11 classification of chronic

pain.
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Figure legend

Figure 1. Example boxes of the CAL-CP

Note. A: decision box (p. 8, SDC 1), B: action lfpx12, SDC 1), C: diagnosis box for a
level 1 diagnosis (p. 10, SDC 1). Underlined tead been implemented as a hyperlink in the
CAL-CP. Supplemental digital content is availakiétp://links.lww.com/PAIN/B277.

Figure 2. Primary care version of the CAL-CP (initial decision trunk)

Note. This initial decision trunk (p. 8, SDC 1, dahle at http://links.lww.com/PAIN/B277)
can be used as a stand-alone algorithm to assagmakes on the first diagnostic level in
settings where a more detailed diagnosis is hassy (e.g., primary care). Comments for

some of the boxes can be found on p. 9, SDC 1. Vdltagnosis is assigned on level 1,
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check if all chronic pain has been accounted fadtitional chronic pain syndromes are
present, go through this “trunk” again to assidrdalgnoses that apply. All boxes of the
CAL-CP are numbered consecutively. Underlined k&g been implemented as a hyperlink
in the CAL-CP.

Figure 3. Example branch of the CAL-CP.

Note. This branch shows the branch for chronic aninmusculoskeletal pain. Underlined
text has been implemented as a hyperlink in the {CA&L This branch has been implemented
on page 13 of the CAL-CP (SDC 1, available at Htipks.lww.com/PAIN/B277).  This
sign is a reminder to check in the pain locatioarthnd the initial decision trunk whether all

chronic pain has been accounted for. All boxesief@AL-CP are numbered consecutively.
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Table 1. Results of the pilot evaluation of the classification algorithm.

Item Mean (M) Standard deviation (SD)
Ease of use 8.53 1.68
Diagnostic confidence 8.43 1.84
Utility 8.49 1.82
Global utility score 8.48 1.67

Note. Ratings of 350 patients with chronic pain by 21 pain specialists. Ease of use, diagnostic
confidence, and utility of the algorithm were rated on three separate NRSs from O (very difficult/not
confident at all/not useful at all) to 10 (very easy/very confident/very useful). The global utility score
is the compound measure of these

three ratings.
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