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Work-Related, Upper-Limb Disorders

Peter Buckle, A Kilbom, A Grieco, Keith Palmer, Cyrus Cooper, Malcolm Harrington et al. Scandinavian
Journal of Work, Environment and Health Supplement. June (2001) Vol.27 suppl 1.

A group of highly regarded European epidemiologists/ergonomists have produced this extensive review
of diagnosable upper limb disorders. Their stated aims were:

QO to define acceptable diagnostic criteria for use with individuals and surveys of populations and,

Q to define a decision regime for the assessment of work-relatedness on a case by case basis.

It is known that some senior figures in the EC are keen to learn and apply the lessons from a similar
ergonomics standard that was temporarily enshrined in US law earlier this year.

The authors insist that the standard produced here should be used for the purpose of identifying suitable
changes in systems of work. That is, when people present with diagnosable work related upper
extremity disorders, every effort should be made to identify and correct the cause. Using the real
experiences of people in the work place as an adjunct to hypothetical risk assessment, should prove
more accurate than risk assessment by itself and will provide identifiable problems for managers to
solve as opposed to the purely hypothetical findings of risk assessments. Adoption of this feedback
approach to risk management would be contrary to the general approach adopted by HSE, which has
tended to rely very heavily on risk assessment and underplay the value of health surveillance.

The standard should also provide more quantifiable assistance with risk assessment, even in absence
of complaints from employees. As such it may become adopted as a standard for the duty of care.

In our view, it is likely that the standard, or a derivative of it, will tend to be relied upon by EC figures
who wish to define/regulate a duty of care and may even be cited in private claims for personal injury.

The main findings of the report will be described here, though a thorough analysis is beyond the scope
of this publication. A thorough analysis may be of value if and when the EC show signs of adopting the
findings without independent criticism or further refinement. A thorough analysis may also prove useful if
the standard is cited as evidence in a claim.

Extensive literature reviews and consensus meetings were undertaken by the authors, for each of the
following diagnostic headings:

Radiating Neck Complaints

Rotator Cuff syndrome

Epicondylitis

Ulnar Nerve Compression (Cubital tunnel Syndrome)

Radial nerve compression (Radial tunnel syndrome)
Flexor-extensor peritendinitis wrist/forearm

De Quervain’s disease

Carpal Tunnel Syndrome

Guyon canal syndrome

Raynaud’s Phenomenon and Hand Arm Vibration Syndrome
Osteoarthritis

Non specific Upper Extremity Musculo skeletal disorder [this is equivalent to Diffuse RSI].

Significant occupational risk factors for each of these were recorded (where available). Our (relatively
brief) experience of reviewing the same field of literature shows that very few of these headings have
been studied sufficiently well to allow generalizations about risk factors for each one to be defined. It is
possible that the general conclusions drawn by the authors are dominated by findings for relatively few
of this list. Carpal Tunnel Syndrome dominates the literature both in quantity and quality.

Diagnoses

The diagnostic methods for each of the disorders listed were in line with those produced in the UK in
1997 (Harrington) and subsequently tested for accuracy (Palmer and Cooper). UK insurers were
represented by LPC when these diagnostic criteria were developed.

General findings for occupational causation

The definition of work-relatedness adopted by the authors was reportedly taken from the World Health
Organisation: “...exposed to work activities and work conditions that significantly contribute to their
development or exacerbation but not acting as the sole determinant of causation”.
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In principle this definition excludes:
¢ Made to feel worse at work
e Makes work more difficult/impossible

If the authors strictly applied this exclusion then reports of pain associated with work would not be
accepted, neither would cross-sectional studies of sickness absence associated with work factors. Only
those prospective studies that report accurately diagnosed conditions would be accepted.

The authors report that they were unable to find any papers suggesting purely psychological causation;
psychological factors were always accompanied by physical factors. This is a puzzling result as one the
leading reviews cited by the authors, reports evidence of psychological risk even after correcting for
physical factors. In our view, purely psychological causation cannot yet be dismissed for Diffuse RSI.

Specific risk factors
The authors have produced tables of risk factors for four regions of the upper extremities and have
adopted the following shorthand:

“Extreme posture”, means, equal to or greater than 50% of the full, active range of movement ROM.
That is, if the wrist can be actively flexed by 80° then extreme posture means more than 40°.

“Repetitive”, means, more than 2 to 4 times a minute.

“Most of the day”, means, more than 4 hours per workday.

“Substantial”, means, more than 2 hours per workday.

“High force”, means, more than 4 Kg.

“Low social support”, means, less than 25% of full scale.

“High psychological demand”, means, more than 75% of full scale.

“Insufficient recovery time”, means, less than 10 minutes.

It may appear surprising that these standards should apply uniformly across all regions of the upper
extremity, all builds, all levels of fitness and independently of the presence of other risk factors. The
simplicity of such generalizations (if accurate) should however allow relatively ready assessment of work

relatedness.

These standards (if accurate) would almost certainly be used to define a duty of care and provide very
strong guidance for risk assessment.

Four Steps to Causation Assessment

The following four steps are suggested for the assignment of work-relatedness. Step 4 requires the use
of a matrix of combinations of answers to the first three steps. The matrix generates outcomes
analogous to traffic lights:

e Code Red indicates a workplace cause (or aggravation) which requires corrective action.

e Code Yellow indicates that action planning is required as a preparation for the possibility that
another case comes to light, which may be coded red.

o Code Green indicates no action at work is required.

The matrix for step four is reproduced below.

Step1 Step 2 Step 3 Step 4
Yes +| Green + No — | Yellow
Yes +| Green + Yes — | Yellow
Yes +| Yellow + Yes — | Yellow
Yes +| Yellow | + No — Red
Yes + Red + Yes — Red
Yes + Red + No — Red

No +| Green +| Yes/No — | Green
No + Red +| Yes/No — | Yellow

It is immediately apparent that only one solution gives the all clear.

Report created by Re: Liability Oxford Ltd.

Made available to Subscribers for in-house use only.
IPR belongs to Re: Liability (Oxford) Ltd.

© for picture objects belongs with their original sources.



From the Radar Database
Created by Re: Liability (Oxford) Ltd

Step 1

“Did the symptoms begin, recur or worsen after the current job (task) was started”.
If yes — the least consequence is a code yellow — plan action.

Comment

On the face of it, this is a question based at the very least, on common sense. The presumption is that
pain is an essential element associated with the pathogenesis of all the upper limb disorders listed
above. Although quite a reasonable presumption, to our knowledge very few prospective studies of pain
free, never injured people have been followed through to the diagnoses listed above. Anecdotal
evidence gathered at history taking seems to be consistent across the broad spectrum of specialist
assessors, but this is not science.

Step 1 does not require that exposure to task and the pain-of-interest, are concurrent, thereby allowing
for pain to develop several hours after exposure. In theory, there ought to be an upper time limit for
delay between exposure to task and pain if they are to be causally associated, but as stated above, the
necessary prospective studies simply have not been done.

A person who answers “no” to step 1 might still have a genuinely work related injury, hence the last line
of the decision matrix, where the answer “NO”, results in a requirement to plan some action if the result
of step 2 is a code red.

Perhaps the least attractive feature of this test is the reliance on perception of pain as an indicator of
occupational cause. Perception of pain is not a reliable indicator of tissue damage or aggravation. Pain
that increases or becomes noticeable at work could simply indicate that sensitivity to pain or objection to
pain is increased at work.

Adoption of this temporality test seems to be counter to the definition of work related as stated by WHO
and quoted above, which was “significantly contribute to their development or exacerbation”,
unfortunately something which is almost never measured.

Overall, it would appear that the test in step 1 is aimed at maximum sensitivity as opposed to specificity.
In that way everyone with a genuinely work related ULD would be given an action code (either Red or
Yellow). This should not be of concern to insurers, if the subsequent steps in the determination of work-
relatedness restore the balance towards specificity.

Step 2

“Are there exposures factors known
(believed by the authors) to be
(significant) risk factors
for that part of the body?”

See tables directly following this report.

The tables effectively set standards for good and bad ergonomic practice at work. Definitions of
repetitive, substantial etc. are listed above.

The presumption is that bad ergonomic (and psychosocial) practices lead to injuries in body regions to
which they are directly, bio-mechanically linked. This may well be true for mechanical injury but there is
growing evidence that some injuries in the list, can be indirectly affected.

A complete review of the evidence for these presumptions and standards would be beyond the scope of
this report in this Journal. The key references are provided in the original article.

Review of the tables shows that, by and large, a code green is achieved only when all the code red
indicators are absent. Code red is achieved when any, some or all of the indicators are present. In
statistical terms it is very unlikely that a task would return a code green. According to the authors; each
and every bad practice, entirely on its own, could produce the injury in question.

Non physical factors are allowed to produce a code red, only if accompanied by at least one physical
factor at work. This presents some difficulty; injuries sustained outside the workplace could be made to
feel worse by poor psychosocial conditions at work. It seems unlikely from the general tenor of this
publication that the authors intended such a loop-hole.
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Overall, sensitivity seems to gain the upper hand over specificity. The only relief provided by this
scheme seems to be that a red condition for one body region could not be blamed for an injury to an
indirectly bio-mechanically linked region. The structure of the tables suggests a distinctly precautionary
approach, but a final view of this could only be achieved after thorough review of the standards and
evidence upon which they are reported to be based.

Step 3

“Ask whether or not there are non occupational origins for the symptoms”

Once again the question has drifted away from the WHO definition of work related. We are supposed to
be talking about " significantly contribute to their development or exacerbation”, not, self-reported
symptoms.

Suggestions for non-occupational causes include hobbies which adopt bad ergonomic standards (as
defined in the tables) and, related injuries such as bruising and fractures at home. The suggestions do
not seem to take account of an increasing body of literature which promotes habitual isometric tension
and sleep disorders/disturbed sleep as significant risk factors.

If the answer to the question is yes, the final action code can still be of a precautionary nature if there
are workplace factors that are coded red. In this way even if work has not previously been at fault, the
non-occupational injury can be protected from aggravation.

Step 4

“Make a decision about the level of work relatedness”

That is, use a combination of above findings to decide on action code.

Summary
A highly influential group of expert epidemiologists and ergonomists have defined a set of standards for

the determination of work-relatedness. It is clearly possible that this approach will have implications for
clarification of a duty of care and be used in support of civil claims.

The standards seem, without having extensively re-reviewed the suggested literature, to adopt a more
precautionary approach than one that would described as establishing the balance of probabilities.

Detailed examination of the applicability of these standards to civil law in the UK is beyond the scope of
this brief report.

Detailed Tables reproduced below:
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WristfHand — Green light

Gresn = acceptable if all factors are present

Physical Faciors

Monphysica' Factors

Posiure during 5 workday

O Mot holding Tie wrist In exireme posbunss
guring 3 substantial parn of tha day.

O Mot hokding of 1oals or objects In pinch or grip
pasHion guring maost of the day.

Movemsant dumng 3 workoay
O Mo highty repetitive movements of the wiist-
hard ar fingers durlng mos: of the day.

Force during 8 workday
O W high force exsried by the hand(s) during a
suDstantial part of the gay.

Combinaiian of fEciors dunng a workoay
O Mo compuier or Mouse work ouring most of
thie gay.

For wiist-Tnger asfeagmhnis, carpai funnsd

syndmme and VIWF and HALS.

O Mo exposure io vioraling hand toois during a
boial of mars than 1 hour per day.

For ViFE
O WO Ccolo ensronment during most of the oay.

O Mot oo Iile recovery tme per hour when highly
repedtive Lppsr xremity movements ans
performed.

O Mo high psychological demands

O Mo low social suppor,

Wrist/Hand — Red light

Red = unsuitable if cne or more physical risk
factors are present

Physical Risk Factors

Monphysical Risk Factors

Posture during 3 warkday

O Holding ihe wrist In 2xtreme postures during
3 subELantal pan of the day.

O Hoking of toals or abjests In pinch ar grig
poshion ouring most of the day.

Movement during 3 wWivkday
O Hgnly repetiive movements of the wrist-nand
or fiNgers ouring most of the gay.

Force guring 8 workday

O Hgh exeriion by the hands) durng 3
ELDsaMIal par of ihe day (e.g. mediated by
w2 of hana tools).

Combination of factars during a workday

O Combination of the afarementionag FIZIE:‘ILI'E.
rEFl'Eﬂﬂl:ﬂ and Tarss,

a D:IITPL'.ET ar mouse work l:ll]l'lﬂg miast af the
oay.

For wits-Tnger asfeasminis, canpsi funnel

syndmme and VIAF and HAVS.

O Esposure o wibrating hand 100ls during 3
total of more than 1 hour peraorkday.

For VlFE
O Col envircnment during most of the day.

Work T2st rafia during 3 workday

O Toolitle recovery Ime per hour when highly
repetiive movemants are peramed.

Wionk charscierisiics dn penind before e complaints
saEned

O  High peyenoiogical demands
O Lowsocial suppart.
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Elbow and Forearm — Green light

Green = acceptab’s if all facters are present

Physical Faciors

Monphysica' Factors

POSIIe ouTing & workday o
O Mot holdng Tie han cioss ta the upper body
gurng a suekantal part of the day jsxrems
gibow Nexon). o
Mot nokding the sbow fully exiended dunng & o

ELDEtantal part of Me gay.

Mot holding the farearm In an extreme hwisted
poEiion during 3 substanial part of the day
[pronatiaon or supination).

Movement during 3 workday
O Nohignly repetitve elbow and wris:
mizeements during mes: of ihe day.

FOrce ouUring a workoay

O N2 high rarcenl Wiork 530 1Rearm muUscies
guring a susianilal part of the day (e.g.
EguUeszing or pinching Wwith tha hands).

For elbow ostes artiiis
O Mo exposure 1o VIDraling hand toois durnng
miore tham a tatal of 1 hour per warkday.

Mo o0 Ifl2 recovery Bme pes hour wnen highly
repeitive Lpper sxtremity movements ars
rformed

Mo high peychelogical demands
Mo bow 5octal suppar,

Elbow and Forearm — Red light

Red = unsuitable if one or more physical risk

factors are presen

Physical Risk Factors

i

Monghysical Risk Faciors

Pasture during 5 workday

O Hoiding the hand ciose io the wpper body
guring 3 substamlal part of the day |extrama
eino TS0
Hoidding ihe elbow Tully extensed during a
ELDELantal part of Me gay.
Holding the *zrearm In an axireme twisted
posmion during 3 substanial part of the day
(pronatiaon or supination).

Movement during 3 workasy
O Hgnly repelitive eloow and wrist movements
guring mos? of ihe day.

FOMCE QUG @ WOrkody

O  Hgn Tarceful work for farearm muscles during
& substanitial part of the day (2.0. squeszing
or pinching oojects or hand foalswith the
Fands).

Comibinaiion of Aciars cunng a8 Workday
O Combination of the afarementioneg posiure,
repefilon and forcs.

For albow astag ariiis
O Mo exposure 1o VIDraling hand toois during
migre tham a tolal of 1 hour per warkday.

Morkres! rEtio durlng & warkday

O Too Iklie recoveny ime per hour when Righly

repetitive movements are performed.

AGTR characlen'siics in perfod before the compiaints
staited

[m]
m]

High peychological damands
Low socdal supgart.
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Shoulder and Upper Arm — Green light

Green = acceptabls if all factors are present

Physical Faciors Monphysica! Factors
Paosture QuTing 3 warkaay O Mot toa Iie recovery tme per hour when highly
O Mot noiding ine hand b2nind Me fnung regedtive upper extremity movements are
[2xtension) ourng a susstanial pan of the performed.
oay. O Mo high psychoiogieal demands
O Mot hoiding the hand befare the opposha sloe O Molow social support.

o the Tunk (extrame asdwction) dunng &
BUDstaniial part of the day.

Mot hokding the shoulder In exireme oubward
rotation during & substantial part of the gay.
Mot hoiding an unsupgorted amm away from
the bady for 3 couple of minwses during &
UDstaniial part of the day.

Movament during 3 workdsy

u]

]

Mo wark In which e fands mows above
shaulger neight during & substantial par of
the gay.

M Nighiy repestive Upper-exTamily
miowemEnts durng mest o the day.

Combinaiion of ECiOrs gunng a8 Workcay

]

Mot applying high farce tagether win nigh
FEFI'EUH'.IE movemenis and exiramea DOSTUrEs.

Shoulder and Upper Arm — Red light

Red = unsuitable if one or more physical risk
factors are present

Phys=ical Risk Factors Nonphysical Risk Factors
Posture during 5 warkaay WWark TESt ralis auring 8 Wirkoay
O  Haloing she hand behind the trunk (extzrzion)
ourng 3 substantial pan of the day. O Too e recowery fime par hour when highly
0 Haloing the hand befors ihe oppasite side of repestive MOWSTISNs are paromead.

the tnunk {exireme asdwction) during &
UDstaniial part of the day.

Hzlzing the shaulder i 2xdreme oubiard Whark characienstics In pariag befors the complaints
rotation ouring & substanlial part of e gay. e

Halding an unsupported arm away from the

bagy for @ couple of minutes during a O Hign psychoioglcal demanos

substantial part of the oay. 3 Low socialsuppart

Movemant ouming 3 Workasy

O Moving N2 Nanos move above shoulner
neight durng & suDELENtE par of he day.

O Highy repetilve UpDer-Sxirzmity movemants
guring maost of tne day.

Combinsiian of Bctars ﬂl'.l"l'l'.‘gﬂ wmwda_'.f
O Appiying high force wiih the alorementioned
FEFI'EHU'.'E mavemants and FDE‘ILI’E.
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Heck — Green light

Green = acceptab’s if all faciors are presant

Physical Faciors Monphysica' Factors

Paosture during 3 warkday O Mo too Il recovery ime per hour when highly
O Mot hoiding the chin opposite the braas? bane repedtive uppar extremity movements ara
gduring mast of the workday. performed.
O Mo siRing work during mos? of e day with O Mo high psychological demands
Blatic postures of the neck and upper 0O Molow social suppor.

exiremity and winout rest pauses.

O Mounsupporzsd 3rms #nen work with upper
extremities |5 periormed gurng most of the
gay.

Mgwament during & workday

O  Naohighty repetitive neck exznsion
mowements during most of the day.

O Mo highly repetilve exireme neck lexion
mizwements during most of the day.

O  No highiy repestive upper-exremity
mawements during most of the day.

Meck — Red light

Red = unsuitable if one or more physical risk
factors are present

Physical Fisk Factors

Nonphysical Risk Factors

Posture during § warkgay

O Hoiding the chin opposita the breast bone
ouring mest of e wonkday [exireme nack
Niexion).

O  Sliting work during most of e day with s2atic
postures of he neck and upper extremity and
without restpausas.

O Unsupportad amms when work win upper
exiremities Is pariormed during most of the
gay.

Movamznt during 3 workdsy

O Hgnhly repslitive neck 2xt=nsion movements
guring mest of the day.

O Highly repefitive exireme neck Nexian
mavements during mest of the day.

O  Hghly repstitive upper-sxtramity movemants
guring most of the day.

Vo rest rafio during 8 Wiarkoay

3 Toolitle recovary iime par hour when highly
TEQETtive MOWEMEnts are parfoman.

Work characienisics in perog befare e complainis
Sfarted

3 High psychaloglcal demands
3 Low soclal suppart

Report created by Re: Liability Oxford Ltd.
Made available to Subscribers for in-house use only.
IPR belongs to Re: Liability (Oxford) Ltd.

© for picture objects belongs with their original sources.



From the Radar Database
Created by Re: Liability (Oxford) Ltd

Report created by Re: Liability Oxford Ltd.

Made available to Subscribers for in-house use only.
IPR belongs to Re: Liability (Oxford) Ltd.

© for picture objects belongs with their original sources.



