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Original article
Scand J Work Environ Health 2007;33(2):131–139

A pattern recognition approach to the development of a classification system
for upper-limb musculoskeletal disorders of workers
by Dorcas E Beaton, PhD, 1–5 Claire Bombardier, MD,1, 5–7 Donald C Cole, MSc,1, 8 Sheilah Hogg-

Johnson, PhD,1, 9 Dwayne Van Eerd, MSc,1, 8 the Clinical Expert Group 10

Beaton DE, Bombardier C, Cole DC, Hogg-Johnson S, Van Eerd D, the Clinical Expert Group. A pattern recognition approach to the development of a classification system for upper-limb musculoskeletal disorders of workers.
Scand J Work Environ Health 2007;33(2):131–139.

Objectives Workers’ musculoskeletal disorders are often pain-based and elude specific diagnoses; yet diagnosis
or classification is the cornerstone to researching and managing these disorders. Clinicians are skilled in pattern
recognition and use it in their daily practice. The purpose of this study was to use the clinical reasoning of experienced clinicians to recognize patterns of signs and symptoms and thus create a classification system.
Methods Two hundred and forty-two workers consented to a standardized physical assessment and to completing a questionnaire. Each physical assessment finding was dichotomized (normal versus abnormal), and
the results were graphically displayed on body diagrams. At two different workshops, groups of experienced
researchers or clinicians were led through an exercise of pattern recognition (clustering and naming of clusters)
to arrive at a classification system. Interobserver reliability was assessed (8 observers, 40 workers), and the classification system was revised to improve reliability.
Results The initial classification system had good face validity but low interobserver reliability (kappa <0.3).
Revisions were made that resulted in a proposed triaxial classification system. The signs and symptoms axes
quantified the areas in the involved upper limbs. The proposed third axis described the likelihood of a specific
clinical diagnosis being made and the degree of certainty. The interobserver reliability improved to ~0.70.
Conclusions This triaxial classification system for musculoskeletal disorders is based on clinically observable
findings. Further testing and application in other populations is required. This classification system could be
useful for both clinicians and epidemiologists.

Key terms nosology, repetitive strain injury, reproducibility of results.

Classification systems, as applied to clinical disorders,
are sets of rules that define the minimum criteria to be
met to establish the existence of a disorder (1). Meeting
(or not meeting) these criteria can be used to determine if
a person “has” that disorder. If so, it defines this person
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as being different from those not meeting the criteria
in terms of some relevant aspect of current experience
(pathology, pain, disability) or future course (likelihood
of a slower or faster recovery, likelihood of response to
treatment). Classification systems can,  therefore, help
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clinicians and researchers communicate about prevalence and incidence rates, the impact of disorders, and
prognosis. In order to be effective, they must be both
widely accepted and have established value (1–4).
Classification systems often reflect the current theory
about the underlying pathophysiology of the disorders
in question, and the criteria often reflect this belief in
focusing on indicators of the pathology to establish
diagnoses (2). However, certain syndromes, particularly those involving primarily symptom-based disorders
[such as the chronic fatigue syndrome (5)] or disorders
of unknown pathophysiology [such as the Gulf War
syndrome (6)], may be difficult to classify in this way.
When a disorder cannot be classified according to a
specific, clearcut pathology, the possibility exists for
several different theories to arise that lead to different
criteria and different labels (4, 7). For example, Buchbinder cites 17 different labels for soft tissue pain in the
shoulder (8). Such variability in classification may also
lead to inconsistencies in studies of burden (4, 9), etiology, and prognosis (10). These inconsistencies can lead
to questions about the biological mechanisms involved
and even the legitimacy of the disorders (5, 11). Such is
the case with the upper-limb musculoskeletal disorders
of workers when wide-ranging debates over the causes,
pathology, and even existence of these disorders threaten
to divert attention away from the real goal of their management—to reduce burden at a personal, workplace,
and societal level (12, 13).
Historically, low-back pain went through a similar
nosological struggle (14). The resolution was the adoption of a classification system that, in the absence of
red flags, abandoned the need to pursue the specific
pathology and, rather, described the pattern of pain
experience (4, 14). This system, the Quebec taskforce
classification of low-back pain, allowed the clinical
presentation to drive the classification and has truly
facilitated communication in the field. More recently, a
similar approach has facilitated communication about
whiplash-associated disorders (15, 16) and chronic
fatigue syndrome (5). The use of the description of the
clinical presentation with or without a clinical diagnosis
as the basis of a workplace-based classification system
would break with the tradition of purely pathologically
based nosologies. However, it would provide a simpler,
descriptive system that would have the advantage of describing the entire presentation of upper-limb disorder(s)
and provide a framework for communication across
different users (epidemiologic case definitions, clinical
decision making).
One way to develop such a descriptive system would
be to tap into the skills of experienced clinicians and
clinical researchers who might recognize patterns of
symptoms that are indicative of a more severe condition
or a worse prognosis. Clinicians intuitively recognize
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meaningful patterns of symptoms and signs when they
assess a patient. It is their ability to classify this patient
as similar or dissimilar to another cluster of patients
that they have encountered, or read about, that guides
their treatment plan. While this pattern recognition is a
skill used in clinical practice, we believe that such skills
can also be applied to create a more inductively based
classification system for musculoskeletal disorders of
the upper limbs.
The purpose of this study was to create a classification system for musculoskeletal disorders of the upper
limbs by using the clinical skill of pattern recognition to
group workers into clusters based on the similarity and
differences in the presentation of the sign and symptoms
experienced. This classification system would be for use
in workplace studies, but would also be a means for clear
communication between research and clinicians. We also
sought to establish acceptable levels of interobserver
reliability for this system.

Material and methods
Workplace study sample
Our investigation builds on research on the occurrence
and burden of musculoskeletal disorders of the upper
limbs at a large urban newspaper. An initial cross-sectional survey of 1207 unionized workers was undertaken
and produced 1003 usable responses, with findings as
reported elsewhere (9, 17). A total of 558 workers agreed
to be contacted at a later date for the component of the
study reported here. Participants experiencing more
intense or frequent episodes, as well as those with episodes of long duration, were over-sampled from the 558
workers willing to be contacted in order to increase the
number likely to have relevant physical assessment findings and likely to be in need of classification (see table
1). However, some workers with very mild, transient, or
no symptoms were also included in order to provide a
full spectrum of findings for classification. Using these
criteria, we selected 239 persons for our project who,
along with four new workers who had not participated in
the first survey, made up a study sample of 243 workers.
The sample, although useful for our research question,
should not be considered representative of the workplace
as a whole. All of the participants underwent a standardized physical assessment, and all but one completed a
detailed questionnaire, leaving a sample of 242 workers
for the analysis.
Data collection
Each of the 242 workers underwent a standardized 20minute physical assessment by the same investigator

Beaton et al

(DEB). The elements of the examination were determined on the basis of a review of the relevant literature
(18) and consensus by a group of clinicians (not the
same group of clinicians as participated in this project).
It covered the domains of range of motion, muscle
strength, pain on resisted motion, sensation, provocative
tests, and dolorimetry. The active range of motion was
assessed for the neck and also bilaterally for 12 movements in the shoulder, elbow, wrist, and hand. Muscle
strength was graded on a 0–5 scale (5 = normal) (18),
and pain on resisted motion (5-point scale) was tested in
the same planes of motion. As resistance was not used
in the assessment of the range of motion of the cervical
spine, only pain on active motion was recorded. Sensation was assessed with the use of Semmes-Weinstein
monofilament (18) testing of the volar aspect of the
index finger, little finger, and the dorsal web space, each
representing the autonomous zone for one of the three
main peripheral nerves. The provocating tests included
the impingement sign, palpation for tenderness over the
greater tuberosity, bicipital groove and acromioclavicular joint, Mills’ test, Tinel’s sign‘s, Phalen’s signs, and
the first carpometacarpal joint grind test. Six sites were
selected for tender point assessment, which was tested
using a dolorimeter with a 1.5-cm2 rubber end (19, 20).
Pressure was applied to the standardized sites and slowly
increased to a maximum of 5 kilograms of force. A site
was considered tender if pain was experienced at less
than 4 kilograms of force (19). A manual available from
the present authors describes the methods used in detail.
All of the results were dichotomized into abnormal or
normal on the basis of available literature (18, 21).
The workers also completed a questionnaire that
included a pain diagram. They were asked to carefully
shade in the areas in the pain diagram in which they
experienced pain, numbness or tingling, or swelling.
On an accompanying area of the questionnaire the
workers reporting that they had experienced any pain or
discomfort in the past year were asked to indicate the
affected body region (neck, shoulder, elbow or forearm,
or wrist or hand—left or right side). Information about
the workers’ pain (intensity, frequency, duration) was
gathered with the use of a questionnaire. The workers
then indicated whether they had experienced pain in the
past 7 days and in which regions; this information was
considered for current status. They were also asked to
rate the level of pain they had experienced in the past 7
days, the average intensity of the pain they had experienced over the past year, and the intensity of the worst
pain they had experienced over the past year (22).
The data for each worker was summarized visually on a “worker profile” (figure 1). These body diagrams were coded using colored symbols for each
abnormal finding. A detailed legend accompanied this
diagram. The workers’ pain diagrams were scanned

Table 1. Description of the participants in the various stages of
the study leading to the sample used in this analysis (in the far
right column).
Case level
(three
strata)

Not a case a
Level A b
Level B c
Total

Phase I
participants

Those agreeing to repeat
contact

Those recruited for current
study (N= 243 getting
physical examination)

N

%

N

%

N

%

455
343
205

45.4
34.2
20.4

206
212
140

36.9
38.0
25.1

36
107
96

15.1
44.8
40.2

1003

100

558

100

243 d

··

No pain or pain less than required for level A.
Discomfort three times in the past year or lasting more than 5 days (16)
and not level B.
c Discomfort 12 times in the past year or lasting more than 7 days and of
moderate or worse severity (16).
d
239 (100%) + 4 new workers.
a

b

Figure 1. Profile of a worker’s symptoms and signs.
Scand J Work Environ Health 2007, vol 33, no 2
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into a computer and displayed on the same page as the
examination findings for the same worker. Additional
text was added beside the pain diagram to describe the
worker and some of the symptoms (age, gender, duration
of pain, intensity of pain).

Workshops
Three workshops were held, one pilot (for which the
data were not used) and two formal, to use pattern
recognition to derive a classification system that would
sort the worker profiles into meaningful clusters. The
workshop participants had experience in epidemiology
or the clinical care of persons with musculoskeletal
disorders.
The pilot workshop involved five experienced clinicians (some were also researchers) and was held to
establish and refine the pattern recognition process.
The groupings from this pilot workshop were not used
in subsequent analyses, nor did these pilot participants
participate in the formal workshops.
Once the pattern recognition process was established, experienced clinicians and epidemiologists were
invited to attend one of two formal workshops [Toronto
(N=9): all had clinical experience and some were also
researchers; Helsinki, Finland (N=19): researchers in
the area of work-relevant soft-tissue disorders and most
with clinical experience]. In the two formal workshops,
the participants were split into two groups (A and B).
These groups were sent to separate rooms in which two
different sets of 60 randomly selected worker profiles
were mounted on the walls. Each workshop participant
was given a set of small stickers that were coded as
“their” color. They then were asked to place a sticker
on any profile that he or she considered to represent a
typical or somehow recognizable pattern of symptoms
or findings. Considerable discussion took place among
the workshop participants throughout. The investigators
acted as facilitators and asked the workshop participants, still as two separate groups, to explain why they
thought the profiles with stickers were recognizable.
This step helped to define what “fit” in that cluster. Following this naming, all of the profiles (including those
with no sticker) were then arranged by each group into
agreed-upon clusters with similar signs and symptoms.
Each cluster was then given a name. The two groups
of workshop participants then came together to present
their clusters to each other and consolidate the findings
into a mutually acceptable set of clusters. The Helsinki
workshop groups were not able to consolidate the two
lists of cluster labels due to time. Therefore the results
of these two formal workshops were three sets of cluster
labels describing the patterns of symptoms and signs
observed among workers in the workplace study.
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Consolidation of findings across workshops
Cluster labels and descriptions from the two formal
workshops (along with detailed comments sent by one
participant after a workshop) were amalgamated by the
investigators (DEB, CB, DCC, SHJ, DVE) into what
we have called the consolidated classification system.
Similarities and dissimilarities in the three initial sets
of cluster labels (two from Helsinki and one from Toronto) were taken into account, as were notes from the
workshops themselves. Clusters were consolidated only
if they shared themes and structural features and if the
resulting consolidated classification system continued
to reflect the main issues identified in the source material.
Clinical expert input
After the workshops and consolidation of the findings,
eight clinical experts (clinicians or epidemiologists)
were assembled as a “clinical expert group”. These
experts were known to the investigators as having been
involved in the classification of upper-extremity musculoskeletal disorders and in the treatment of or research
on these problems. Each member agreed to participate in
the testing of the interobserver reliability and refinement
of the classification system. Professionally there was
one orthopedic (hand) surgeon, two physiotherapists,
one occupational health physician, one physiatrist, one
epidemiologist, and two rheumatologists. Three of the
group members had also been members of one of the
workshops. The first task of this group was to evaluate
the interobserver reliability.
Reliability testing. Forty profiles (as in figure 1) were
selected at random from the sample of 242 persons for
the evaluation of interobserver reliability. The sample
size calculation was based on work by Kraemer & Korner (23) and Donner & Eliasziw (24). The alpha was
set at 0.05, the beta at 0.20. Rho(0) and rho(1) were set at
0.60 and 0.85, respectively. A sample size of 42.1 was
calculated and rounded to 40.
Each clinical expert was sent the consolidated classification system (with detailed instructions) and asked
to apply it to the set of 40 randomly selected profiles
(the same set of profiles was sent to each expert). The
responses were returned, and the agreement between
the clinical experts’ ratings was assessed using an unweighted kappa statistic.
Revision of the classification system. Two months later,
six of the clinical expert group gathered in Toronto for a
workshop at which the results of the agreement exercise
were presented (the other two were unable to attend).
The 242 worker profiles were mounted on the walls of
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the meeting room so that they could be consulted during the discussions. The group worked through many
proposed revisions of the consolidated classification
system and set the goal of achieving an interobserver
reliability of 0.75. Discussions, facilitated by a small
group facilitator, continued over the course of a full day
until a consensus was reached on the content, criteria,
and operational definitions of a revised classification
system.
Reliability testing of the revised classification system.
Another 40 profiles were randomly selected and sent to
the clinical experts for classification using the revised
classification system. The responses were returned, and
unweighted kappa coefficients were calculated to see if
the changes had improved the reliability.

site, bilateral; local, one site, unilateral; neck + one arm
+ neurological findings; neck + one arm; neck, alone;
multiple regions or multiple findings or diffuse.
The participants at the Helsinki workshop arrived at
two sets of cluster labels but did not have time to consolidate them. The groups were labeled as group A (normal; mild nonspecific; mild cervical; neck tension; neck
disorder; possible carpal tunnel syndrome; de Quervains
tenosynovitis; neck and shoulder; nonspecific symptoms likely to continue) and group B (no symptoms;
significant arm pain; neck pain with radiation; simple
neck and trapezius; neck pain and wrist pain; carpal
tunnel syndrome; possible de Quervains tenosynovitis;
neck and shoulder; complex; arthralgia of proximal
interphalangeal joint of the digit. As can be seen, there
was some overlap between the groups.
Consolidated classification system

Results
Workplace study sample
The mean age of the 242 workers was 45 (range 24–65)
years. Seventy-one percent was married, 13% was single,
and 12% was separated or divorced. Altogether 93% was
in full-time permanent employment with the newspaper.
The disability scores ranged between 0 (no difficulty in
daily tasks) to 57.5/100, with an average of 14.2/100
(SD 12.4) using the Disabilities of the Arm, Shoulder &
Hand (DASH) outcome measure (25). General mental
and physical health, as measured by the short-form 12item general health survey (SF-12) were very close to
scores obtained with the general population norm 50.
Results of the formal workshops
The formal workshops resulted in clusters in two groups,
group A and group B. In Toronto, group A chose to
base their clusters on considerations of how well the
worker would be expected to do, resulting in cluster
labels such as “bad prognosis” and “good prognosis”.
The following clusters were the result: good prognosis,
peripheral; good prognosis, arthropathy; good prognosis, neurological; good prognosis, neck; bad prognosis,
multiple early problems; bad prognosis, rotator cuff;
bad prognosis, neurological; bad prognosis, uncertain
diagnosis. In contrast, group B focused on the degree
of upper-limb involvement (diffuse versus local) and
resulted in the following clusters: asymptomatic; local, neck; local, neck + one arm; diffuse. However,
groups A and B worked through their differences and
arrived at the agreed upon the following list of cluster
labels: asymptomatic; local, neurological; local, one

Table 2 shows the first iteration of a consolidated classification system. The investigators decided that the
results from the two workshops were best summarized
by describing four key features or domains. The first
was the zone, referring to the number and location of the
major findings. It was viewed as principally a descriptive
feature, with many possible combinations. The second
feature, the type of disorder, referred to a pattern of signs
and symptoms, as well as to the possible presence of an
identifiable diagnosis. The third and fourth features were
the presence of neurological findings and the duration of
symptoms—neither of which had been assessed in the
physical assessment and questionnaires as specifically as
the workshop participants thought necessary.
Table 2. Consolidated classification—first iteration of the classification system, reflecting a consolidation of the workshop findings.
Domain

Options

Involved zones

Neck, shoulder or upper arm, elbow or forearm, wrist or hand
Left and right assessed for at least three regions

Type of disorder

Asymptomatic—no pain or discomfort
Diffuse—more than two zones on one or both
sides or one zone on each side
Regional—one- or two-zone involvement on
one side
Single specific—one specific disorder on one
side*
Multiple specific—one or more specific
disorders on one or both sides*
*Specify disorder(s): ____________________

Neurological signs

Positive neurological signs
No neurological signs

Duration of symptoms

1 week or less
More than 1 week to 4 weeks
More than 4 weeks to 12 weeks
More than 12 weeks

Scand J Work Environ Health 2007, vol 33, no 2
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Results of work with the clinical expert group
Reliability testing of the consolidated classification system. The kappa statistics for interobserver reliability of
the initial iteration of the consolidated classification system were low. Of the four domains of the classification
system, “involved zones” had the highest kappa at 0.26.
The kappa for “type of disorder” was 0.23. Agreement
between the clinical experts was low with regard to the
presence of “neurological findings” (kappa 0.17) and a
combination of all the axes (kappa 0.09).
Revisions of the classification system. The clinical experts discussed possible reasons for the low reliability
coefficients, and each was explored for its potential
impact on the poor reliability. During the pattern recognition exercise, the clinical experts reported that neurological status and duration were difficult to quantify with
the information made available from the worker profiles,
simply because the data were not sufficiently detailed.
Instructions for the zones were not clear, and there was
some disagreement about the boundaries, mainly the
proximal and distal boundaries of the elbow region.
The type of disorder required the clinicians to describe the worker as having one or more specific disorders. Some of the clinical experts were unwilling to
make that distinction with only the data provided. They
also emphasized the difference between the diagnostic
process in clinical practice and the current exercise in
deriving diagnoses from cross-sectional survey information. The discussions among the clinical experts led
us to understand that epidemiologists tend to gather
consistent and more comprehensive data across patients
in an attempt to allow criteria for various diagnoses to
be applied, whereas clinicians follow a decision map
prospectively, only looking at findings along that path
until a recognizable cluster emerges. The clinical experts
also expressed concern about the lack of a consensus
concerning diagnostic criteria for musculoskeletal disorders in the literature. Agreement over diagnostic criteria
is essential when a data set such as the current one is
being dealt with.
However, the clinical experts decided that there was
a need to allow for specific diagnoses in the classification system but that such diagnoses needed to be placed
within the context of other findings concerning the
entire upper limb. The decision was made to describe
the “density”, or the number of zones in the upper limb
affected in terms of both signs and symptoms. In addition, a separate axis would be available to describe
the likelihood that a combination of findings was consistent with one or more specific diagnoses. This final
axis requires a set of criteria to define what would be
a definite, probable, or possible case of the diagnosis.
Such definitions have been derived through consensus
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work on carpal tunnel syndrome (26), and guidelines for
a variety of specific diagnoses have been suggested in
study documents of the Joint Programme for Working
Life Research in a European Perspective (referred to by
the Swedish acronym SALTSA) (27). It was decided that
we would not develop this axis in this group, but rather
would merge our work, which offers a description of
the degree of involvement of the extremities in terms of
signs and symptoms, with the work of others such as the
SALTSA group outlining diagnostic criteria for specific
disorders (26, 27).
During the consensus workshop, the clinical experts
decided to eliminate neurological status as a separate
category. They felt that some of the specific diagnoses
would pick up a neurological finding, as would some of
the other examination findings. It was decided, given
the difficulty of a thorough neurological examination,
to consider any neurologically oriented finding to be a
positive indicator of the need for a more in-depth assessment. Neurological findings were therefore incorporated
into the description of the signs and symptoms (including their specific and diffuse location in the extremity)
as already described.
The revised classification system documents, therefore, the number of regions in the upper limb that had
symptoms or signs. Symptoms and signs are on separate
axes to allow for symptoms in the absence of signs, and
vice versa. The following four levels along each axis
were chosen to reflect the degree of involvement of the
upper limbs: none, local (one zone only), regional (two
zones in one extremity), and diffuse (more than two
zones in one extremity or one or more in both extremities). The last level was difficult to define. For example,
bilateral pain in thumb extension may be closer to one
disorder than right shoulder pain and left thumb extension pain; however, according to the rules, both would
be classified as “diffuse”.
This revised classification system is shown in table
3. A detailed guide, available from the present authors,
includes operational definitions and a body diagram
template to allow the assessor to identify the zones
involved correctly.
Reliability of the revised classification system. Substantial improvements in the kappas (0.61–0.73) suggested
improved consistency in the application of the revised
classification (signs: 0.61, symptoms: 0.73, and overall:
0.65). The levels of interobserver agreement in the
revised classification fell into the range that Landis &
Koch suggested as “good” reliability (28), and they
approximate the level considered acceptable for group
level analyses (29). Reliability is a necessary precursor
to validity (30), and, with more confidence in reliability,
we resolved to continue with this classification system
and assess its construct validity.
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Discussion
Our paper reports the development of a classification
system for musculoskeletal disorders of the upper limbs
on the basis of information from 242 workers at a large
urban newspaper. The result was a triaxial classification
system that describes the degree of involvement of the
upper limbs in terms of both symptoms and signs, as
well as the likelihood of any specific diagnoses.
The proposed classification system has several
strengths. First, it is a system that could prove useful
to both the epidemiologist and the clinician. It would
meet the needs of epidemiologists because it provides
an overall view of the location of pain and discomfort
and the location of positive assessment findings. This
approach is an improvement over reliance on recorded
clinical diagnoses. From the clinician’s point of view, it
is a useful way of placing their working diagnosis in the
context of the patient’s entire presentation, which may,
in turn, help them better understand the treatment response. The classification system also allows clinicians
to describe and retain their level of certainty (possible,
probable, definite) around the diagnosis, which could,
in turn, aid the epidemiologist in classification decisions. This classification system could, therefore, help
facilitate better communication between epidemiologists
and clinicians and provide a step that could help bridge
the schism currently found among some in these groups
(7, 31, 32). Second, it is not the work of only a small
group of local researchers (the authors), but has had
input from 28 different clinicians and epidemiologists
(formal workshop participants) from around the world.
As Katz et al (4) suggest, for this type of work to be acceptable, a wide range of clinical perspectives should be
brought into the process. Our workshop participants and
experts came from clinical backgrounds in medicine and
rehabilitation, occupational medicine, and epidemiology.
We believe that if we can show agreement between the
clinical and epidemiologic fields, the other stakeholders
(workers’ compensation, industry, labor) will look favorably on the system. Finally, it is a system that is built
on the experience of individual workers, as it describes
their pattern of symptoms and signs across their upper
limbs. In doing so, a classification system like this may
be more closely related to how the symptoms manifest
themselves in a worker’s personal discomfort, health
care utilization, and lost productivity—areas of great
interest in the management of musculoskeletal disorders.
Indeed, the evaluation of the validity of the classification
system has also begun and has been reported elsewhere
(13). Initial findings suggest that people with more diffuse signs or symptoms have a greater likelihood for
lost time, higher pain levels, and higher levels of selfreported difficulty doing their usual work (13).

Table 3. Proposed classification system reflecting revisions made
by the investigators and clinical expert group to improve interobserver reliability.
Axis

Options

Symptoms

1. None: asymptomatic, no reported symptoms
2. Local: symptoms in one zone on one side of the
		 body
3. Regional: two zones affected on one side of
		 the body
4. Diffuse: more than two zones in one extrem		 ity or one or more zones in both extremities
Signs
1. None: no positive findings in the physical
		 examination
2. Local: findings in one zone on one side
3. Regional: findings in two zones in one extremity
4. Diffuse: more than two zones in one extremity or
		 one or more zones in both extremities
Specific diagnosis a 1. None: no symptoms or signs suggestive of a
		 specific diagnosis
2. Possible: symptoms or signs possibly consistent
		 with a specific diagnosis
3. Probable: symptoms or signs probably consist		 ent with a specific diagnosis
4. Definite: symptoms or signs that are consistent
		 with a specific diagnosis

Rather than defining the criteria for the axis of a
specific diagnosis, we are seeking the findings of other
groups. Since the workshops in Helsinki and Toronto,
the SALTSA group (27) has released a compendium of
relevant criteria that, should it become accepted, might
well fit into the third axis. In the present study, this axis
was labeled in accord with the work of the Johns Hopkins group (26), which adopted a scale incorporating
possible, probable, and definite diagnoses and allowed
for the description of persons who meet some, but not
all, of the requisite findings. The result may allow for a
common description of the presentation of the worker
for the workplace and clinical parties. Clinicians may
go further along the “diagnosis” axis to pursue a specific treatment decision and evaluate its effect on that
specific pathology, or on the presentation of the worker
as a whole. For example, the presentation may be widespread; however, a clinician may choose to pursue the
“probable clinical diagnosis” carpal tunnel syndrome.
After successful treatment, the whole presentation could
be re-evaluated, and note could be made of a reduction
in shoulder–neck pain, as well as in hand symptoms.
Interobserver reliability is important for this system
to be useful across users. Initially, we had problems
with low interobserver reliability, but it improved substantially with a revision of the classification system
(more descriptive categories) and improved instructions.
The lowest kappa coefficient is now in the “signs” axis,
and it is the only one that did not quite make the level
considered to be the minimum for group-level analysis
(>0.70, 0.75) (33, 34). None made the level of agreement suggested (kappas >0.90) for applying the results
Scand J Work Environ Health 2007, vol 33, no 2
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to individual patients (that two observers could be confidently assumed to be able to place one specific individual in the same category) (1, 35). Our results indicate
that, at the group level, a person could be reasonably
confident in the comparability of the two assessors. In
clinical or research settings, the observer would likely
be dealing directly with the worker or patient and would
have access to all levels of data (not just aggregated,
abnormal findings as depicted on our diagrams). Reevaluation of the reliability in a primary data collection
setting would be helpful. It should be noted, however,
that interobserver reliability has repeatedly been shown
to be more difficult to achieve than test-retest reliability,
a finding we reproduced in a reliability study in preparation for this workplace study (36). We also used a more
conservative unweighted kappa coefficient across all
observers, rather than a likely higher weighted kappa
coefficient.
The limitations of the work must be acknowledged.
The developed classification system reflects the experience of a specific group of 242 workers from a large
newspaper. It must, therefore, be applied to additional
sets of data to determine whether or not it is able to describe the experiences of other groups. The system also
requires validation to ensure that it does indeed separate
workers into clusters that differ in terms of disease burden or prognosis (4). Finally, the categories depicting
the degree of involvement of signs will depend on the
physical assessment carried out, and the one used in the
present classification may not be considered the best
in the opinion of others. In fact, many of the workshop
participants and clinical experts suggested physical assessment items that they felt should be included. This issue requires additional investigation, and a standardized
minimal examination needs to be defined. Regardless of
the fact that some of these “favorite” tests were missing,
the workshop participants and clinical experts were able
to group the worker profiles according to the clusters
defined. Another potential limitation of the proposed
triaxial classification system is the great number of potential categories to consider for each worker with symptoms and signs. Perhaps the use of a great number of
categories does not resolve the current situation of trying
the “fit” a specific diagnosis (from the many available)
to a worker. However, viewing the symptoms and signs
axes of the systems as descriptive of the complexity of
the worker’s state and the potential diagnoses axis as an
important axes for directing early and effective treatment
parallels the approach of the Quebec task force on acute
low-back pain (14) and whiplash-associated disorders
(16). Other literature supports the opinion that placing
a painful disorder within the context of how widespread
the symptoms and signs are has important prognostic
value, with the more widespread pain leading to a worse
prognosis (37, 38).
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Despite these limitations, our paper reports a novel
approach to the classification of workers with neck and
upper-limb pain or discomfort. As in the experience of
the Quebec task force on acute low-back pain (14) and
whiplash-associated disorders (16), it may be that, by
returning to a simple description of the presentation
rather than pursuing very specific diagnoses, we can
develop a system that distinguishes patients likely to recover quickly from those who may be slower to recover
(2, 4). The often heated debate over the diagnosis and
classification of musculoskeletal disorders may, in fact,
be hampering the ultimate goal—to advance our understanding of work-related pain and reduce its impact on
people’s lives and productivity (4). The classification
system described by us, or a future modification of it,
may help researchers and clinicians move beyond that
debate and allow them to communicate about workers in
the same language, and hence advance research efforts
and their application.
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