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Declare
• The Hand Center
• MAP Managers, owner of CtdMAP
• PHI = Physical Health Index – Health Assessment
• Books:  Physician's Guide to Return To Work, Guides 

to the Evaluation of Disease and Injury Causation, 
etc

• Professional Organizations: ABA, AMA, AADEP, 
AAOS, ACOEM, ASSH, AAHS, IAIABC, IAIME, SDPM

• Organizations:  MDA, ODG, SEAK, etc
• Speaker:  multiple national and state level 

organizations
• Reviewer:  multiple journals and books
• Any other task or job that will improve outcomes for 

injured workers



Dx & Tx

CausationImpairment
Disability

Return
to Work
Disability
Duration



My Point of View

• Injured workers must be appropriately 
and fairly compensated for losses 
associated with an injury. 

• Inappropriately impairment and/or 
disability ratings are harmful to patients 
since they contribute to needless 
disability and become an impediment to 
experiencing a productive and joyful life.



Outline

• Introduction

• Why apportion

• When not to

• What you need to know

• Steps

• Examples

• Summary



Introduction

• Apportionment analysis reflects the 
medicolegal interface where a case (any 
legal action) and a medical analysis is 
applied to relevant legal standards



California Law

Almaraz Guzman = California Court of 
Appeals said 

• The “most accurate impairment rating”

• Impairment vs ADLs vs Disability vs 
Analogy

• “Going outside the four corners of the 
5th”



California Law

City of Jackson vs WCAB (Rice) April 28, 
2017  3rd District

• Multiple factors for cervical spine pain –
need for surgery – disc disease

• QME reported 75% cervical spine 
heritability is genetic and 25% smoking, 
age, and work



California Law

City of Jackson vs WCAB (Rice) April 28, 
2017

• Judge accepted science without the 
ability to individually test the individual 
for “genetic factors”



California Law

City of Jackson vs WCAB (Rice) April 28, 
2017

• QME opinion supported by medical 
studies and is legally sufficient

• 17% city employment

• 17% prior employment

• 17% personal activities

• 49% genetic issues



California Law

City of Jackson vs WCAB (Rice) April 28, 
2017

• Judge accepted 49% genetic but reject 
other apportionment as not specifically 
spelled out in QME report – therefore 
51% “industrial cause”



Knee AB Cause - Effect

• 44 yo male auto mechanic sustained 
slips on oil at work, sore right knee, 
seen in ER.

• PE is normal, pain meds and FU with 
LMD

• 4 weeks later slips on water at home, 
seen in ER, knee effusion, MRI, medial 
meniscal tear (degenerative bucket 
handle)



Knee AB Cause - Effect

• No Hx of trauma before the “work 
injury”, LMD say “file it under work 
comp.”

• Is the original injury work compensable?



Knee BA Cause- Effect

• 44 yo male auto mechanic slips on 
water at home, seen in ER, knee 
effusion, pain meds and FU with LMD

• Off and on pain in knee while at work

• 4 weeks later slips on oil at work, sore 
right knee, seen in ER, possible 
swelling, MRI, medial meniscal tear 
(degenerative bucket handle)



Knee BA Cause- Effect

• Says knee was sore, but did not really 
hurt until trauma of the “work injury”

•

• Is the second injury work compensable?



Definition - Webster’s

• Apportion (v): To divide and distribute in 
shares according to a plan.

• Apportionment (n): A proportional 
distribution or assignment, an 
apportioning



Definition – Legal Concept

• Apportionment of liability: Subdivision of 
liability among two or more defendants 
(sometimes including the plaintiff as 
well) in causing a damage or injury, as 
determined by their legal relationships 
arising from the circumstances; 
comparative responsibility



Why have apportionment?

• To share liability due to prior 
injuries, prior awards, prior 
disability and / or pre-existing 
pathology.  (allocation of 
responsibility)

• To separate the effects of the 
injury from other contributing 
factors.



Why have apportionment?

• Apportionment is economically 
important in many jurisdictions for 
workers’ compensation and/or personal 
injury claims

• Differences in percentages may mean 
many 1000s of dollars in compensation 
lost or gained



What can be apportioned?

• A condition / diagnosis

• The evaluation and treatment of a 
condition (translates in $$)

• Impairment

• Disability

• Future medical

• Judgment for pain and suffering



When Not To Apportion

• If there is only 1 probable cause

• Legal threshold
Longshore and Harbor Workers’ 
Compensation Act 

– "Last responsible employer" bears all 
financial liability, even if only 1% 
responsible



Don't Apportion Liability/Fault

• Workers’ 
compensation is no 
fault

• Personal injury-
may be contributory 
negligence but 
legal, not medical, 
issue 



Jurisdiction

• California Workers’ Comp = AMA Guides 
5th edition

• Railroad = FELA (Federal Employers’ 
Liability Act)

• Longshore and Harbor Workers’ 
Compensation Act

• Federal employee = FECA (Federal 
Employee’s Compensation Act)



• Cause and Effect

• Exacerbation vs. Aggravation

• Possible vs. Probable

• Apportionment

Definitions



• Cause

An identifiable factor (eg, accident or 
exposure to hazards or disease) that 
results in a medically identifiable 
condition.

AMA Guides 5th ed.



AMA Guides 5th ed.

What constitutes a “factor”?

• Pre-existing injury

• Pre-existing illness

• Pre-existing impairment 
(congenital or development 
conditions.)



• Effect

New or altered (usually worsened) 
condition (diagnosis, disability, or 
impairment).

AMA Guides 5th ed.



Exacerbation

• Temporary worsening of pre-existing 
condition

• Increase in symptoms, signs, disability, 
and/or impairment that returns to 
baseline



Aggravation

• Permanent worsening of pre-existing 
condition

• Increase in symptoms, signs, disability, 
and/or impairment that never returns to 
baseline



31

Lighting Up

Jurisdiction (Legal) Guide

• Occurs when “an injury activates a 
previously asymptomatic AND non-
disabling condition”

• Entire impairment is attributed to the 
injury, none to pre-existing condition



Possible vs. Probable

• Possible = less likely than not

• Probable = more likely than not

• With in a reasonable degree of medical 
probability or certainty.



Apportionment

• AMA guides 5th ed. definitions



AMA Guides 5th ed.

A distribution or allocation of causation
among multiple factors that caused or 
significantly contributed to the injury or 
disease and existing impairment.



Insight = AMA Guides 6th ed.

The extent to which each of 2 or more 
probable causes are found responsible 
for an effect (injury, disease, 
impairment, etc.). Only probable causes 
(at least more probable than not) are 
included.

Hence, the first step in apportionment is 
scientifically based causation analysis.  



Insight = AMA Guides 6th ed.

Second, one must allocate responsibility 
among the probable causes and select 
apportionment percentages consistent 
with the medical literature and facts of 
the case in question.

Arbitrary, merely opinion based 
unscientific apportionment estimates 
which are nothing more than 
speculations must be avoided.



Insight = AMA Guides 6th ed.

When appropriate, current impairment 
can also be apportioned to more than 
one cause.





What You Need to Know

1. Correct Dx

2. Natural Hx of Dx or Condition

3. Risk factors for the Dx or Condition

4. Exposure to risk factors

1. Occupational

2. Nonoccupational

5. Summary



1.  Correct Dx

1.  Cause

The cause (injury or history of exposure) 
is medically probable and occurred while 
at work or with a specific event.



1.  Correct Dx

2.  Effect

The effect is medically probable.  The 
individual has a diagnosis or condition 
that is medically diagnosable and is 
consistent with the symptoms, history of 
exposure, physical examination, and 
clinical studies.



1.  Correct Dx

3.  The Cause and Effect are probably 
etiologically related.

The exposure or injury occurred and 
resulted in a diagnosis or condition that 
would satisfy the steps for causal 
association by Table 3-1 Blue Book



1.  Correct Dx



1.  Correct Dx

• If any one of the three step is possible, 
but not probable, causation has not 
been established.

• 2 or more possible causes or effects 
don’t make a probable one.

• Temporal correlation does not imply 
causation.



1.  Correct Dx

3. The Cause and Effect are probably 
etiologically related.

• This is the premise which physicians are 
asked to analyze and then opine if they

support or refute
the claimed association or linkage.



1.  Correct Dx

3. The Cause and Effect are probably 
etiologically related.

• Depends on what is the legal threshold



1.  Correct Dx



2. Natural History

Pre-existing has multiple legal definitions

• Does a pre-existing count if not 
previously symptomatic?

• Must there be a previous Dx or Tx?

• Arthritis

• Congenital



2. Natural History

Preexisting Diseases

• Legally treated differently

• May not be apportionable if:

– undiagnosed

– not symptomatic and/or 

– did not require treatment

before the current injury or illness



2. Natural Progression

• I Did Not Hurt Before This Injury

• I Did Not Have Arthritis Before, Why Do I Now 
Have Arthritis

• The patient’s attempt at correlation does not 
mean objective aggravation.

• When I hurt is not necessarily why I hurt.



2. Natural Progression

Pain 
Threshold

Severity of
Condition

Time



3.  Known Risk Factors

• Does the condition or disease have 
known risk factors for its development?

diabetes = peripheral neuropathy
hypertension = stroke
obesity = OA
age = just about everything (humor)



3.  Known Risk Factors

• A physician knowledgeable regarding 
pathogenesis of the condition in 
question must first ask:

Does this mechanism (exposure) ever 
cause the current injury (disease)



4. Exposure to Risk Factors

• Were mechanism and magnitude of 
injury sufficient to cause the claimed 
trauma?

• Were the concentration and duration of 
exposure sufficient to cause the 
disease?



4. Exposure to Risk Factors

For a condition to have “arisen out of and 
in the course of employment” it must 
occur:

• At work

• During working hours

• While performing work activities

• And be unique to employment



4. Exposure to Risk Factors

• Occupational

• Nonoccupational

• Congenital or developmental problems

• Substance abuse

• Psychosocial factors

• Aging



5. Summary

• Were the symptoms and alleged trauma 
or exposure temporally proximate or 
appropriately distant?

• Is there another more probable, prior, 
concurrent, or subsequent cause for the 
symptoms and signs



5. Summary

• By contrast asbestosis noted years after 
asbestos exposure probably is causally 
related, not withstanding the temporal 
distance.





1. Duration of Exposure

2. Dose of Exposure

3. Symptoms = Pain Levels (subjective!!)

4. Physical findings

5. Diagnostic studies

6. Previous impairment levels

7. Function / Disability

8. Complex (multifactorial)

Methods of Apportionment



• Assume Dx of CTS is accepted as work-
compensable.

• 37 year old meatpacker worked employer 
A for 2 years.

• No history of symptoms with previous.

• Employer B for 1 year as meatpacker.

• Filed claim.

1. Duration of Exposure



• Work history in table = time

• Employer A = 2 years

• Employer B = 1 year

• Total exposure = 3 years

1. Duration of Exposure

Years Employer Duration Exposure

2010-2012 A 2 years

2013 B 1 year



• Work history in table = time

• Employer A = 2 years = 2/3 = 67%

• Employer B = 1 year = 1/3 = 33%

• Apportionment

1. Duration of Exposure

Years Employer Duration Exposure

2010-2012 A 2 years

2013 B 1 year



• Assume Dx of hearing loss is accepted as 
work-compensable.

• 35 year old shipyard worker had normal 
hearing on preemployment examination 
10 years ago.

• Currently files WC claim.

• Hearing loss is confirmed = Dx.

2. Dose of Exposure



• Work history in table

• B = presumably low level exposure did not 
contribute to hearing loss

• Assume A & C were equal high level noise

2. Dose of Exposure

Years Employer Noise Level Exposure

2004-2005 A High

2006-2010 B Low

2011-2013 C High



• Work history in table

• Employer A = 2 years

• Employer B = 3 years

• Total exposure = 5 years

2. Dose of Exposure

Years Employer Noise Level Exposure

2004-2005 A High

2006-2010 B Low

2011-2013 C High



• Work history in table

• Employer A = 2 years = 2/5 = 40%

• Employer B = 3 years = 3/5 = 60%

• Apportionment

2. Dose of Exposure

Years Employer Noise Level Exposure

2004-2005 A High

2006-2010 B Low

2011-2013 C High



• Advantage

– Almost always have data (patient reports of 
symptoms before and after)

• Disadvantage

– entirely subjective

– dependent on both memory and credibility

3. Symptoms = Pain Levels



• Quantify pain on 0-10 scale before and 
after injuries or exposures

• Numbers allow calculation of % attribution

3. Symptoms = Pain Levels



• Assume Dx of pain is accepted as work-
compensable.

• Given a credible historian

• Multiple injuries involving same body part

• For simplicity = same employer

• 48 year old carpenter with 3 “low back 
pain episodes” (injuries) in the last 4 years

3. Symptoms = Pain Levels



• Physical findings were similar for all 3 
injuries

• Lumbar paraspinal tenderness & 
decreased lumbar motion

• No neurological deficit or root tension 
signs

• X-rays = degenerative disc disease and 
arthritis at L4-5 & L5-S1 with no change

3. Symptoms = Pain Levels



• Current pain level is 6/10

• While perhaps overly simplistic and 
admittedly subjective, assuming a credible 
historian and in the absence of a better 
means for apportionment, it is possible to 
quantify responsibility for the carpenter's 
current condition.

3. Symptoms = Pain Levels



• Event 1 = either resulted in a new 
condition or aggravation of a preexisting 
asymptomatic condition.

• However, even if there was a preexisting 
condition, the worsening was an 
aggravation, not exacerbation, since the 
carpenter never returned to his baseline, 
nonpainful state.

3. Symptoms = Pain Levels



• Event 2 = was an exacerbation from 
which the carpenter fully recovered, 
returning to his previous pain level of 
2/10.

• Event 3 = constituted an aggravation 
since the carpenter never fully recovered 
therefrom, his plateau pain level being 6 
afterward vs. 2 before.

3. Symptoms = Pain Levels



• Current pain

• Event 1 = represents 2/6 (event 1 final 
pain level was 2, and event 3 final pain 
level was 6, which makes event 1 2/6 or 
33%) of total current pain level of 6.

3. Symptoms = Pain Levels



• Event 2 = represents 0/6 (event 2 started 
at 2, increased to 4, and returned to 2) for 
no change in the final pain level.

• Event 3 = represents 4/6 (event 3 started 
at 2, increased to 9, and ended at 6) of 
the total current pain level of 6.

3. Symptoms = Pain Levels



• Event 1 = 2/6

• Event 2 = 0/6

• Event 3 = 4/6

• Apportionment

• Event 1 = 33% and Event 3 = 67%

3. Symptoms = Pain Levels



Possible examples

• ROM

• Level of amputation

• Motor strength

• Sensory function

• Reflexes

4. Physical Findings



Possible examples

• X-rays

• MRIs / CTs

• Ultrasound

• EMG/NCT

• Three phase scans

• Lab test

5. Diagnostic Studies



• Assume Dx of rotator cuff tear is accepted 
as work-compensable.

• Multiple injuries involving same body part

• For simplicity = same employer

• 52 year old electrician with two injuries to 
right shoulder

• Rotator cuff repair 8 years ago

6. Previous Impairment Levels



• Returned to regular work for 8 years

• Some shoulder pain but does not limited 
activities

• Original impairment of 5% based on ROM 
loss after surgery

• New injury with fall on right shoulder

• Current MRI small tear right shoulder

6. Previous Impairment Levels



• Physical therapy

• Now 6 months post 2nd injury

• Pain is the same but his ROM is decreased

• He elects not to have surgery again

• Using his current ROM his impairment is 
8%

• What percent of impairment is due to his 
2nd injury?

6. Previous Impairment Levels



• Using the ROM impairment 8% minus 5% 
would be 3% total impairment for 2nd

injury.

• But what if the 1st impairment was by the 
4th and the 2nd in by the 5th?

• What if the actually ROM measurements 
of the 1st are not available?

• What if they are available?

6. Previous Impairment Levels



• Ability/Disability 

• What was the person able and unable to 
do before and after?

– Occupational

– Avocational

7. Function / Disability



• Complex scenarios may arise in which it is 
impossible to provide a well-reasoned 
apportionment, eg, an initial athletic 
injury, 3 occupational traumas, and 2 
motor vehicle accidents all involving the 
same body part.

8. Complex (multifactorial)



• When there is no rational basis for 
quantitative apportionment among 
multiple causes, the physician should so 
state and defer such decision making to 
the adjudicator, adjuster, arbitrator, 
commissioner, hearing officer, judge, or 
jury, as the case may be.

8. Complex (multifactorial)





Questions Often Asked

• Would the evaluation and treatment 
been necessary if the injury had not 
occurred, when it occurred?

• But for the injury, event, exposure

• If there was a pre-existing condition, did 
the new injury make it symptomatic?



Calculating Prior Impairment

• Prior ratings may be available in the records-
use caution in comparing different editions of 
the Guides (or different systems in a 
particular state).

• If the examination information is available, 
may need to recalculate the prior impairment 
with the new edition, and then subtract from 
the current impairment.



Problems with Apportionment?

1.  Accuracy of history

2.  Missing or inadequate medical records

3.  Misrepresentation by practitioner

– Lack of knowledge,  advocacy, 
financial reasons

4.  Legal vs. medical constraints



Problems with Apportionment?

• May not have prior impairment rating
• May not have data to retroactively 

generate a rating
• If you do, ensure apples to apples

– Same edition of the Guides or state 
guideline used

– If not, re-rate using currently appropriate 
method



Problems with Apportionment?

• Most common impairing condition is 
aging

• How do apportion it out or in?

– Helpful if uninvolved contralateral extremity 
but what about spine?



Problems with Apportionment?

• Low reliability (reproducibility) of 
apportionment %’s

• %’s selected often reflect bias

• May damage credibility and reputation 
of physician doing apportionment



Summary

• No hard and fast rules for quantification 
of responsibility in cases of multifactorial 
causation

• Whatever percentages selected should 
be logical and defensible, i.e., consistent 
with the medical literature and facts of 
the case



Summary

• Must know pathogenesis of the condition 
in question and facts of a case.

• Follow a logical, rational, and thereby 
defensible thought process when drawing 
conclusions.

• Explain the basis for those opinions in a 
coherent manner understandable to a lay 
person
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General Disclaimer

• All photographs, drawings, figures, and tables remain the property of the first 
author.  The first author grants the use of these materials for this specific 
publication and all future publications based on this specific article in paper, 
electronic, or other format.

• 2004 Disclaimer:  The academy, editors, course chairs, and authors of this 
material provide this information for guides for practitioners and notes that 
decisions to adopt particular courses of actions must be made by trained 
practitioners and on the basis of the available resources and the particular 
circumstances presented by the individual patient.  Accordingly, the above 
disclaims responsibility for any injury or damage resulting from actions taken by 
practitioners after considering these guides.



Additional Reading



Sources

11724, 12653,14440,10682,15-15 Apportionment,09-25 
Apportionment, 



Spine Apportionment 6th ed.

Pre-existing factors 

Common conditions related to degenerative 
changes in the spine, including 
abnormalities identified on imaging studies 
such as annular tears, facet arthropathy 
and disc degeneration do not correlate well 
with symptoms, clinical findings or 
causation analysis and are not ratable 
according to the Guides.



Spine Apportionment 6th ed.

Pre-existing factors 

One alternative with the 6th ed. Is the 1-3% 
WPI for non-specific back or neck pain or 
“chronic sprain/strain”.



Knee AB Cause - Effect

• 44 yo male auto mechanic sustained 
slips on oil at work, sore right knee, 
seen in ER.

• PE is normal, pain meds and FU with 
LMD

• 4 weeks later slips on water at home, 
seen in ER, knee effusion, MRI, medial 
meniscal tear (degenerative bucket 
handle)



Knee AB Cause - Effect

• No Hx of trauma before the “work 
injury”, LMD say “file it under work 
comp.”

• Is the original injury work compensable?



Knee AB Cause - Effect

1.  Correct Dx?
Cause, effect, etiologically related?

2.  Natural History

3.  Risk factors

4.  Exposure

5.  Summary



Knee BA Cause- Effect

• 44 yo male auto mechanic slips on 
water at home, seen in ER, knee 
effusion, pain meds and FU with LMD

• Off and on pain in knee while at work

• 4 weeks later slips on oil at work, sore 
right knee, seen in ER, possible 
swelling, MRI, medial meniscal tear 
(degenerative bucket handle)



Knee BA Cause- Effect

• Says knee was sore, but did not really 
hurt until trauma of the “work injury”

•

• Is the second injury work compensable?



Knee BA Cause- Effect

1.  Correct Dx?
Cause, effect, etiologically related?

2.  Natural History

3.  Risk factors = Blue Book

4.  Exposure

5.  Summary



Knee BA Cause- Effect



Knee BA Cause- Effect

Nonoccupational risk factors for Meniscal 
Tear

1. Age:  strong evidence

2. Overweight or obese:  strong evidence

3. Sporting activities:  strong evidence



Knee BA Cause- Effect

Occupational risk factors for Meniscal Tear

1. Kneeling:  some evidence

2. Squatting:  some evidence



Knee BA Cause- Effect

1.  Correct Dx?
Cause, effect, etiologically related?

2.  Natural History

3.  Risk factors = Blue Book

4.  Exposure

5.  Summary



Example 1 Cause - Effect

• 44 y.o. auto mechanic sustained L5-S1 
HNP working at home

• Underwent discectomy

• Left with residual  LBP, sciatica, LE 
weakness and numbness

• Couldn’t RTW as auto mechanic



Example 1 Cause - Effect

• Got a desk job

• While sitting at work had  LBP

• Filed claim, off work 2 days

•  in LBP resolved in 10 days with return 
to baseline



Example 1 Cause - Effect

• How Characterize this Event? 

– New injury?

– Exacerbation?

– Aggravation?

• Is apportionment indicated?



Example 1 Cause - Effect

How Characterize this Event? 

• Maybe none apply – no objective 
evidence of worsening

• Exacerbation – temporary worsening of 
LBP

• No aggravation



• 55 yo male with symptomatic 
degenerative arthritis of knee, treated 
with NSAID

• While squatting at work, twists and gets 
 medial knee pain

Example 2 Apportionment



Example 2 Apportionment

• Knee x-rays show 2mm joint space 
(cartilage interval) in medial 
compartment

• Knee MRI shows arthritis and tear of 
medial meniscus



Example 2 Apportionment

• At arthroscopy orthopedic surgeon finds 
"acute on chronic" tear

• Partial medial meniscectomy performed 



Example 2 Apportionment

• AMA Guides 5th Edition

– Table 17-31

• 2mm joint space = 20% LEI

– Table 17-33

• partial medial meniscectomy  = 2% LEI



Example 2 Apportionment

• AMA Guides 6th Edition

– Table 16-3

• 2mm joint space = 16-24% LEI

– Table 17-33

• partial medial meniscectomy  = 1-3% LEI



Example 2 Apportionment

• Apportionment indicated
– 20% LEI before

– 2% LEI due to partial medial 
meniscectomy, precipitated by work injury

• Apportionment
– 20 combined with 2 = 22%

– 2/22 or 9% of total impairment due to 
work injury



• 48 yo carpenter

• 3 low back injuries with 3 different 
employers in last decade

• Only have exam findings from #3

• Never radicular symptoms or signs

• No imaging or electrodiagnostic studies

Example 3 Apportionment



Low back pain rated on a scale from

0=none to 10=worst pain imaginable

Pre-injury Injury 1 Injury 2 Injury 3

0 082 242 296

Example 3 Apportionment



Example 3 – Apportionment

Injury 1 Injury 2 Injury 3

082 242 296

• How characterize #1?

• #2?

• #3?

• % apportionment?



Example 3 Apportionment

Injury 1 Injury 2 Injury 3

082 242 296

2/6 (33%) due to first (new) injury

0% due to 2nd injury (exacerbation)

4/6 (67%) due to 3rd injury (aggravation)


