
 
 

Impairment Rating 
 

Records and Reports 
 
Introduction 
 
   A system for managing disability benefits is most effective when there is 
sufficient medical and nonmedical information to justify a decision and thereby to 
minimize or eliminate adversary confrontation. This chapter describes and analyzes 
how the tools contained in the Guides-its conceptual principles, medical evaluation 
protocols, rating reference tables and reporting procedures-taken together provide for 
consistent and reliable acquisition, analysis, communication-and utilization of medical 
information.  
   One major objective of the Guides is to define the process of measuring and 
reporting medical impairment in sufficient detail so that physicians have the capability 
to collect, analyze, and report information about the medical impairment of claimants in 
accordance with a single set of standards. As noted in Chapter 1, two physicians 
following the same medical evaluation protocol to evaluate the same patient and using 
the same reference tables and reporting protocol should report very similar results and 
reach very similar conclusions. 
  Moreover, if the clinical findings are completely described in the report, 
then any knowledgeable observer may compare the findings to the tables to determine 
the impairment rating. In this sense, "rating" is not a medical determination and, 
consequently, need not be done by a physician. However, because of its objective 
quality, no additional special weight or importance can be attached to the result, simply 
because a physician makes the comparison and reports the impairment rating. 
 
  Clearly if the physicians have not obtained similar results and reached similar 
conclusions, there is a reference framework within which to resolve the discrepancies. 
Analysis of records and reports will disclose a case, the differences must occur in the 
clinical findings, which are matters of fact, not opinion, that can be verified by further 
observation of the claimant in accordance with the appropriate medical evaluation 
protocol. When the medical condition has become static or stabilized, the findings 
should be replicable in repeated examinations. If this is not the case, then the stability 
of the medical condition is in question, and there is no basis upon which to rate 
permanent impairment. 
  Compare this approach with the generally occuring practice in impairment or 
"disability" evaluation wherein each physician examines and reports without any 
protocol. In these cases, it is impossible to compare discrepant reports, for there can 
be no reasonable certainty that either physician has made all of the same observations 
as the other or has examined the same body parts or systems in a similar way. Quite 
commonly, the physicians have looked at different aspects of the same body part and 



 
 

have honestly reported their findings. For example, one physician may include 
measurement of rotation or lateral bend of the spine, whereas another may make no 
mention of having observed these movements. 
 Or one physician may report forward bend in terms of "reaches to 10 inches 
from the floor,” and another may say of the same patient "forward bending limited to 
80°”. Or, in another case, one physician may report measurement of thigh 
circumferences showing a difference of more than 1 inch, and another may simply 
comment that there is no atrophy without having measured. Without standardization of 
both the evaluation and reporting procedures, the recipient of the information has a 
difficult choice to make in deciding which report to believe or which one deserves 
greater "weight" This outcome is neither reasonable nor fair and tends to give rise to 
inappropriate and avoidable adversary confrontations. 

When physicians follow the Guides to measure and report their findings of 
impairment, then the recipients and users of this information may be held accountable 
to assess the results in accordance with the Guides. Because issues of medical fact 
should already have been settled by this stage in the process, the recipients should 
not find it necessary to (arbitrarily) give weight to or choose among conflicting 
"opinions" of physicians. By consulting the standardized medical evaluation protocols, 
the reference tables and the reporting protocol, the reviewer may verify with complete 
confidence whether or not all necessary information was collected. If so, the 
correctness of the rating may be verified by comparing the findings to the tables. In 
those cases where physicians disagree on the clinical findings, clearly further medical 
evaluation is necessary. It is not appropriate for the reviewer to overcome a deficiency 
in medical information by giving greater weight to the (unsupported) opinion of any of 
the physicians. 

A simple number, the impairment rating, although it may have been derived from a 
well structured complex set of thorough observations, does not convey any information 
about the person or the impact of the impairment on the person's capacity to meet 
personal, social, or occupational demands. In fact, information is lost in arriving at the 
number. Consequently, the strength of the medical support for a disability 
determination is dependent on the completeness and reliability of the medical 
documentation submitted. Knowledge of the course of an individual's medical condition 
over time is essential in reaching an appropriate understanding of an individual's 
present health status. It is, therefore, essential that copies of existing medical office 
and hospital records be attached to the narrative report, even if the report itself 
discusses the past medical history and course of the condition. Because the 
impairment evaluation is not an isolated event but rather occurs in the course of 
managing a medical condition, the disability reviewer will be able to determine whether 
or not the claim of disability makes sense over all and will be able to approach the 
question of disability as economic loss in a systematic and analytic fashion. 
 
 
 
 



 
 

 
2.1 Medical Assessment of Impairment 
 
Medical evaluation in accordance with the protocols of the Guides: 
The first step in assessment of an impairment is a thorough medical evaluation with 
particular attention to the complete clinical and nonclinical history of the medical 
conditions). Then, in accordance with the appropriate protocols of the Guides, clinical 
evaluation is carried out, supported by appropriate tests and diagnostic procedures. 
(Each clinical chapter of the Guides has been divided into numbered sections, so that 
in a report the evaluating physician can refer to the protocols described in appropriate 
sections. For example, a physician evaluating impairment of the cervical spine would 
refer to protocols in sections 3.3a through 3.3c Chapter 3.) When a medically sufficient 
evaluation is carried out in this way, the current clinical status of the individual will be 
documented. If the current findings are found to be consistent with the results of 
previous clinical evaluations performed by other observers, then, with complete 
confidence, they may be compared with the reference tables to determine the 
percentage rating of the impairment. However, if the findings are not in substantial 
accordance with the information of record, then, until further clinical evaluation 
resolves the disparities, the rating step is meaningless and cannot be carried out. The 
appropriate course at that point is further clinical evaluation to resolve the disparities 
by medical verification of the individual's current clinical condition. 
 
Analysis of the findings: 
The second step is analysis of the history and the clinical and laboratory findings to 
determine the nature and extent of the loss, loss of use of, or derangement of the 
affected body parts, systems, or functions. 
 
 
 
Comparison of the results of analysis with the medical impairment criteria: 
The third step is the comparison of the results of the analysis with the criteria that are 
specified in the Guides for the particular body part, system, or function. This process is 
distinct from the prior clinical evaluation and need not be performed by the same 
physician doing that evaluation. Any knowledgeable physician or any other 
knowledgeable person may compare the clinical findings on a particular patient with 
the criteria in the Guides. 
 
Rating of the whole person: 
 
To support systems in which it is necessary because of legal or administrative 
requirements, the reference tables also take into account all relevant considerations in 
order to reach a "whole person" impairment rating. The final impairment value, whether 
the result of single or combined impairments, may be expressed in terms of the 
nearest 5 percent. 



 
 

Impairment should not be considered "permanent" until clinical findings over the 
course of time support a conclusion that the medical condition is static or well 
stabilized. A physician who re-evaluates an individual's impairment must be aware that 
change may have occurred, even though the previous evaluator considered the 
impairment to be "permanent” at that time. For instance, the condition may have 
become worse as a result of aggravation (see Appendix A for the definition) or clinical 
progression, or it may have improved; regardless, the evaluator should assess the 
current state of the impairment in accordance with the criteria in the Guides. 

The concept of "permanency" in disability programs may vary considerably; it 
usually relates to a provision in a contract, policy, or regulation in which the time limit 
for permanency of disability is defined. 

Valid quantification of any change in impairment rating will depend on the reliability 
of the previous rating. If there were no valid rating previously, the adequacy of 
previous documentation about the condition could be used to estimate a rating 
according to the criteria in the Guides. If the evaluator does not have sufficient 
information to measure change accurately, the evaluator should not attempt to do so 
and should provide a narrative explanation of the reasons. 

If apportionment is needed (see Appendix A for the definition), the analysis must 
consider the nature of the impairment and its possible relationship to each alleged 
factor and provide an explanation of the medical basis for all conclusions and opinions. 
To establish that a factor could have contributed to the impairment the analysis must 
include a discussion of the patho-physiology of the particular condition and of pertinent 
host characteristics. A conclusion that a factor did con-tribute to an impairment must 
rely on documentation of circumstances under which the factor was present, and 
verification that the type and magnitude of the factor were sufficient and had the 
necessary temporal relationship to the medical condition. The existence of medical 
impairment alone does not create a presumption of contribution by any factor with 
which the impairment is often associated. The establishment of nexus is a legal or 
administrative matter, not a medical matter. 

Even when the impairment is well localized, its consequences cannot be 
understood without taking the person into account. As a consequence, attention to 
the full reporting format will provide the best opportunity for physicians to explain the 
health status of the claimant and the nature of the impairment for reviewers, claims 
examiners, hearing officials, and attorneys to understand the impairment and to 
relate to "industrial loss of use," or some similar concept and for the individual to 
pursue entitlement to any benefits that are deserved. 

 
 

2.2 Reports 
 

A clear, accurate, and complete report is essential to support a rating of permanent 
impairment. The kinds of information that should be expected by the reviewer of the 
report are the following: 

 
Medical evaluation includes: 



 
 

 
1. Narrative history of the medical condition(s) with specific reference to onset and 
course of the condition, findings on previous examination, treatments, and responses 
to treatment. 

 
2. Results of the most recent clinical evaluation, including any of the following that 
were obtained: 
 physical examination findings 
 laboratory test results 
 electrocardiogram 
 radiographic studies 
 rehabilitation evaluation 
 mental status examination and psychological tests 
 other special tests or diagnostic procedures 

 
 

3. Assessment of current clinical status and statement of plans for future 
treatment, rehabilitation and re-evaluation. 

 
4. Diagnoses and clinical impressions. 

 
5. Estimate of the expected date of full or partial recovery. 

 
 
Analysis of the findings includes: 
 
1. Explanation of the impact of the medical condition(s) on life activities. 
 
2. Narrative explanation of the medical basis for any conclusion that the medical 
condition has, or has not, become static or well stabilized. 
 
3. Explanation of the medical basis for a conclusion that the individual is, or is not, 
likely to suffer sud4en or subtle incapacitation as a result of the medical condition. 
 
4. Explanation of the medical basis for any conclusion that the individual is, or is 
not, likely to suffer injury or harm or further medical impairment by engaging in 
activities of daily living or any other activity necessary to meet personal, social, and 
occupational demands. 
 
5. Explanation of any conclusion that restrictions or accommodations are, or are 
not, warranted with respect to daily activities or any other activities that are required to 
meet personal, social, and occupational demands. If restrictions or accommodations 
are necessary, there should be an explanation of their therapeutic or risk-avoiding 
value. 
 



 
 

 
Comparison of the results of analysis with the impairment criteria includes: 1. 
 Description of specific clinical findings related to each impairment, with reference to 
how the findings relate to the criteria described in the chapter. Reference to the 
absence of, or to the examiner's inability to obtain, pertinent data is essential. 
 
2. Comparison of specific clinical findings to the specific criteria that pertain to the 
particular body system, as they are listed in the Guides. 
 
3. Explanation of each percent of impairment rating, with reference to the 
applicable criteria. 
 
4. Summary list of all impairment ratings. 
 
On the following page is a standard form that may be used by the evaluator as a cover 
sheet for a report. This I form may be reproduced without permission from the 
American Medical Association. 
 



 
 

 
Impairment 
 
 
 
The Extremities, Spine, and Pelvis 
 
3.0 Introduction  
 
 
This chapter includes sections on the upper extremity, the lower extremity, the spine, 
and the pelvis. Each section considers techniques of measurement, includes tables for 
impairments due to restriction of active motion, ankylosis, amputations, and fractures. 
Also included are tables relating to specific disorders of body parts, and techniques for 
evaluating the peripheral nervous system and vasculature related to impairments of 
the upper and lower extremities. 

The upper extremity, the lower extremity, the spine and the pelvis are each to be 
considered a unit of the whole person. The upper extremity may be divided into four 
sections: the hand, wrist, elbow, and shoulder The normal hand has five digits: the 
thumb, index, middle, ring, and little fingers. The thumb has three joints: 
interphalangeal, metacarpophalangeal, and carpometacarpal. Each finger has three 
joints: the distal interphalangeal, proximal interphalangeal, and metacarpophalangeal 
joints. 
 The lower extremity may be devided into four sections: the foot; hind foot, which 
includes ankle and subtalar joints; knee; and hip. The foot has five digits: the great toe 
and the second, third, fourth, and fifth toes. The great toe has three joints: the 
interphalangeal and the metatarsophalangeal joints. The second, third, fourth, and fifth 
toes all have three joints: the distal interphalangeal, proximal interphalangeal, and 
metatarsophalangeal joints. 

For the purpose of measuring restricted motion, the spine is divided into the 
cervical, thoracic, and lumbar regions. The cervical region has seven vertebrae, C1-
C7. The thoracic region has 12 vertebrae, T1-T12. 
The lumbar region has five vertebrae, L1-L5. There may be congenital variations in the 
number of vertebrae. 

The pelvis is composed of the pubis, ischium, and ilium that form the sides and the 
front and the sacrum and coccyx that form the rear. 
 
Techniques of measurement should be simple, practical, and scientifically sound. 
For the examination of the upper and lower extremities, a large and a small portable 
goniometer are useful. For examination of the spine, either two mechanical 
inclinometers or a single, computerized inclinometer, which is capable of calculating 
compound joint motions, are needed. Procedures for testing restriction of active 
motion and ankylosis are described in the text and in the accompanying illustrations. 

To determine restriction of motion, several measurements are necessary. If the 
subject cannot assume the prescribed neutral position for a joint, then the degree of 



 
 

deviation from the prescribed neutral position should be noted. If through attempted 
passive motion the examiner is unable to move the joint appreciably from that position, 
and the subject is unable actively to move the joint from that position as well, then the 
position of the joint is the degree of ankylosis of the joint. Finally, the full range of 
active motion should be carried out by the subject and measured by the examiner. For 
evaluating the extremities, the contralateral uninvolved joint should serve as a 
comparative standard against which the impaired joint is measured. 

Additional testing procedures may be desirable in specific cases. However, in 
most instances the measurement techniques described in this chapter are adequate. 
 
The measurements are converted to impairments by referring to the appropriate tables 
of the chapter. 
 
Before using the information in this chapter, the reader is urged to review Chapters 1 
and 2, which provide a general discussion of the purpose of the Guides, and of the 
situations in which they are useful; and which discuss techniques for the evaluation of 
the subject and for preparation of a report. The report should include the information 
found in the following outline, which is developed more fully in Chapter 2. 
 
A. Medical Evaluation 
1. Narrative history of medical conditions 
2. Results of the most recent clinical evaluation 
3. Assessment of current clinical status and statement of future plans 
4. Diagnoses and clinical impressions 
5. Expected date of full or partial recovery 
 
 
 
 
B. Analysis of Findings 
1. Impact of medical conditions on life activities 
2. Explanation for concluding that the medical condition(s) has or has not become 

static or well-stabilized  
3. Explanation for concluding that the individual is or is not likely to suffer from 

sudden or subtle incapacitation 
4. Explanation for concluding that the individual is or is not likely to suffer injury or 

further impairment by engaging in life activities or by attempting to meet 
personal, social, and occupational demands  

5. Explanation for concluding that accommodations and/or restrictions are or are 
not warranted 
 

C. Comparison of Results of Analysis with Impairment Criteria 
 
1. Description of clinical findings, and how these findings relate to specific  



 
 

 criteria in the chapter 
2. Explanation of each percent of impairment rating 
3. Summary list of all impairment ratings 
4. Overall rating of impairment of the whole person 
 
 
 



 
 

 
 
3.1 The Hand and Upper Extremity  
 
3.1a Introduction 
 
For accurate impairment evaluation, a complete and detailed examination of the upper 
extremity is necessary and is facilitated by the use of a printed chart that lists the 
various tests and measurements in an orderly fashion (Figure 1). This chart may be 
reproduced without permission from the AMA. Methods for evaluating upper extremity 
impairment can be divided arbitrarily into anatomic, cosmetic, and functional 
categories. A combination of these methods is necessary to show an accurate profile 
of the patient's condition. Presently the most objective method of assessment is 
anatomic evaluation. 
 
  A system for evaluation of physical impairment in the hand and upper extremity 
due to amputation sensory loss, abnormal motion, and ankylosis was developed and 
approved for international application by the International Federation of Societies for 
Surgery of the Hand. The hand and upper extremity section of this chapter is divided 
into regional evaluation of the thumb, I finger, wrist, elbow, and shoulder. Each section 
considers techniques of measurement, and includes values for impairment from 
amputation, sensory loss, and abnormal motion. In addition, specific impairments of 
the upper extremity due to peripheral nerve and plexus lesions, and vascular problems 
will be discussed in this section. A method to combine and relate various impairments 
to the-whole person is presented. 
 
Nonpreferred-Upper Extremity-Since the basic tasks of everyday living are more 
dependent upon the preferred upper extremity than upon the nonpreferred one, 
dysfunction of the nonpreferred extremity results in less impairment than dysfunction 
of the preferred. Therefore, when the impairment of an upper extremity has been 
determined to be between 5% and 50%, the value should be reduced by 5% if the 
impairment is of the nonpreferred extremity. If the determined value is 51% to 100%, 
the value should be reduced by 10% if the impairment is of the nonpreferred extremity. 
For example, a 60% impairment would become 60%-(60% x 10%) 54%. 
 
 
 
 
3.1b Principles and Methods of Impairment Evaluation 
 
The most practical and useful approach to the evaluation of digit impairment is through 
comparison of the loss of function found to be present with that resulting from 
amputation. Total loss of motion or sensation of a digit, or ankylosis with severe 
malposition that renders the digit essentially useless, are considered about the same 
as amputation of the part. Ankylosis in the optimum functional position is given the 



 
 

least impairment. Sensory loss impairments are calculated as 50% of an amputation. 
 
Principles of Evaluating Amputation 
Amputation of the entire upper extremity, or 100% loss of the limb, is considered 60% 
impairment of the whole person (Figure 2). Amputations at levels below the elbow, 
distal to the biceps insertion and proximal to the metacarpophalangeal joint level, are 
considered to be a 95% loss of the upper extremity. Each digit is given a relative value 
to the whole hand: thumb, 40%; index and middle fingers, 20% each; ring and little 
fingers, 10% each. 
Amputation through each portion of a digit is given a relative value loss to the entire 
digit: digit metacarpophalangeal, 100%; thumb interphalangeal, 50%; finger proximal 
interphalangeal, 80%; finger distal interphalangeal, 45% (Figure 3). Amputation of all 
digits at the metacarpophalangeal joint level is considered to be 100% impairment of 
the hand, or 90% of the upper extremity Since loss of the entire upper extremity equals 
60% impairment of the whole person, 90% impairment of the upper extremity equals 
54% impairment of the whole person. By principle of progressive multiplication of 
percentage values, impairment of each digit or portion thereof can be related to the 
hand, to the upper extremity, and eventually to the whole person (Tables 1, 2, and 3). 
 
 
Principles of Evaluating Sensory Loss of the Digits  
 Any loss resulting from sensory deficit contributing to permanent impairment 
must be unequivocal and permanent. Sensibility is determined by the two-point 
discrimination test (Figure 4). This test is performed with a paper clip opened and bent 
into a caliper. With the subject's eyes closed, the examiner lightly touches the caliper 
points to the digit in the longitudinal axis on the radial or ulnar side. The subject 
indicates whether one or two points are felt.  
 
 

A varied series of one or two points is applied. If the subject 
cannot distinguish between one point and two points at a 
distance of at least 10mm in two out of three applications, 
sensation is impaired. 

Sensory loss on the dorsal surface of the digits is not 
considered impairing. Complete loss of palmar sensation of a 
digit is considered to be a 50% impairment of the digit. Partial 
palmar transverse sensory loss is calculated as the percentage 
value of that portion of the digit (see Figure 8 for the thumb and 
Figure 19 for the fingers). Partial longitudinal sensory loss 
values are based on the relative importance of the side of the 
digit for sensory function in hand activities (see Figure 5 and 
Tables 4 and 5). 

See the section on Impairment of the Upper Extremity Due 
to Peripheral Nervous System Disorders for evaluation of 
sensory loss above the digits and motor loss in the entire  



 
 

    upper extremity. 
 
 
Principles of Evaluating Abnormal Motion 
 

 The range of motion should be recorded on the 
principle that the neutral position equals 0°. In this 
method, all joint motions are measured from zero as 
the starting position, and the degree of motion is added 
in the direction the joint moves from this point. Active 
motion is obtained with full flexion or extension muscle 
force. Passive motion is measured after normal soft 
tissue resistance to movement is overcome. The term 
"extension" is used for motions opposite to flexion to 
the zero starting position. If extension exceeds the zero 
starting position, it is referred to as "hyperextension" 
and is expressed with the (+) symbol. Incomplete 
motion of extension from a flexed position to zero 
starting position, or extension lag, is expressed with 
the (-) symbol. For example, finger joint flexion 

contracture of 15° with flexion to 45° would be recorded as -15° to 45°. A finger joint 
that has 15° of hyperextension to 45° of flexion would be recorded as +15° to 45° 
(Figure 6). The plus and minus signs have no mathematical significance. They are 
used to highlight the concepts of "hyperextension" (that is, a larger range of motion 
than is normal, therefore "+") and extension lag (that is, a loss of extension from the 
flexed position, therefore "-"). 
 

"A = E + F" Method for Impairment Evaluation Definitions and Principles 
Measured flexion angle Vflex = largest possible angle to achieve by flexion. 

 
Measured extension angle Vext = smallest possible angle to achieve by extension. 

 
Example: If the metacarpophalangeal joint moves from 0° extension to 90° flexion, 
then V flex, = 90° and V ext = 0°. In this case, 90° is also the largest theoretical Vflex, 
and 0° the smallest theoretical Vext. 
 

When joint flexion is decreased, F (loss of flexion) 
=  
(largest theoretical Vflex)- (measured Vflex). 
 
Example: If the metacarpophalangeal joint has 
60° flexion, F = 90° - 60° = 30°. 
Similarly, the E (loss of extension) =  

(measured Vext) - (smallest theoretical Vext). 
 



 
 

Example: If the metacarpophalangeal joint has -20° extension,  
E = 20° - 0° = 20°. 
With decreasing flexion and extension, Vflex and Vext will finally meet at the same point 
on the arc of motion, or Vflex = Vext . When this occurs, there is ankylosis, or total loss 
of potential arc of motion.  
 
 
Therefore 
 
A (Ankylosis, or total loss of motion) = E (loss of extension) + F (loss of flexion), or A = 
E + F 
 
Example: If the metacarpophalangeal joint has 40° ankylosis in flexion:  
Vext = Vflex = 40°; E = 40°; F = 90° - 40° = 50°; A = 40° + 50° = 90°.  
Note that A always equals the normal, full range of motion of the joint. 
Furthermore, impairment of finger motion can be caused by a loss of extension (E), 
with or without loss of flexion (F), or ankylosis (A). The restricted motion impairment 
percentages are called IE%, IF%, and IA%, respectively, and are functions of the angle 
(V) measured at examination. 
 
 IE is a function of Vext and is 0% when Vext reaches its smallest theoretical value. 
 
 IF is a function of Vflex and is 0% when Vflex reaches its largest theoretical value. 
 
 IA is a function of V when Vext = Vflex; similarly, IA% = IE% + IF%. Note that the 
impairment value for ankylosis (IA%) varies according to the angle at which  
Vext = Vflex, even as A always equals the full range of motion of the joint. 
 
  Impairment values for loss of motion of the fingers, thumb, wrist, elbow, and 
shoulder are derived from the basic formulas described above. 
When there is more than one impairment (e.g., abnormal motion, sensation, or 
amputation) to a given unit, such as the finger, these impairments must be combined 
before the conversion to the larger unit, such as the hand, is made. These can then be 
related to the hand, upper extremity, and the whole person. Multiple regional 
impairments, as in the hand, wrist, elbow, and shoulder, are expressed in terms of 
impairment of the upper extremity and are combined using the Combined Values 
Chart. 
 
 
 

3. 1c Thumb 
 

Amputation 
 Determine the length of thumb remaining after amputation and consult Figure 7 to 

find the impairment of that digit. 



 
 

 
 Amputations through the metacarpal bone are considered 100% impairment of the 

thumb and are not given extra values. 
 

Example: A thumb amputation through the proximal metaphysis of the proximal 
phalanx is equivalent to 90% impairment of the thumb. 

 
 

Sensory Loss 
Transverse Sensory Loss (both digital nerves involved) 

 Determine the level of palmar sensory loss and consult Figure 8 to find the 
sensory impairment of the thumb. 

 
 Sensory loss proximal to the metacarpophalangeal joint is given the same 

impairment as a loss at the metacarpophalangeal joint and is not given extra 
value. 

 
Example: A transverse sensory loss at the level of the thumb interphalangeal joint 
is equivalent to a 25% impairment of the thumb. 

 
Longitudinal Sensory Loss (one digital nerve involved) 
Determine the level of sensory loss and consult Figure 8 as if it were a transverse 
sensory loss impairment. 

 
Convert this transverse sensory loss to a longitudinal sensory impairment by using 
Table 4. 

 
Example: A longitudinal ulnar sensory loss at the level of the thumb 
interphalangeal joint is a 15% impairment of the thumb. 

 
 

Abnormal Motion 
The thumb has four functional units of motion, each contributing a relative value to 
the total thumb function: 

 
1. Flexion / extension of the 
metacarpophalangeal and 
interphalangeal joints (20% of the total 
value of thumb motion). On a 100% 
scale, a relative value of 55% is given to 
the metacarpophalangeal joint and of 
45% to the interphalangeal joint. This is 
equivalent to 55% x 20% =11% for the 
metacarpophalangeal joint, and 45% x 
20% = 9% for the interphalangeal joint. 



 
 

 
2. Adduction (20% of total motion value). 

 
3. Radial abduction (10% of total motion value). 

 
4. Opposition (50% of total motion value). 

 
Interphalangeal Joint-Flexion and Extension  
 

1. Measure the maximum flexion and extension 
and record the goniometer readings (Figures 9 & 
10). Round the figure to the nearest 10°. 
 
2. From Figure 11, match the measured 
flexion and extension degrees (V) to their 
corresponding impairments of flexion (IF%) and 
extension (IE%). 
 
3. Add values of flexion and extension 

impairment to obtain thumb interphalangeal joint 
motion impairment. 
4. If the interphalangeal joint is ankylosed, 
measure the position and match it to the 
corresponding ankylosis (IA%) impairment in Figure 
11. Ankylosis in the functional position (20° flexion) 
is given the lowest impairment value (4%). 
 
Example: Thumb interphalangeal joint has +10° 
extension and 50° flexion: 
IE% = 0%  IF% = 2% 
0% + 2% = 2% impairment of the thumb 
interphalangeal joint motion 
 
Example: Thumb interphalangeal joint ankylosis 
in 80° 
flexion:  IA% = 9%, or complete impairment of 

the thumb interphalangeal joint motion. 
 
 
 
Metacarpophalangeal joint-Flexion and Extension  
 
Measure the maximum flexion and extension and record the goniometer readings 
(Figures 12 & 13). Round the figures to the nearest 10°. 
 



 
 

From Figure 14, match the measured flexion and extension degrees (V) to their 
corresponding impairments of flexion (IF%) and extension (IE%). 
 

Add values of flexion and extension impairment to 
obtain thumb metacarpophalangeal joint motion 
impairment. 
 
If the metacarpophalangeal joint is ankylosed, 
measure the position and match it to the 
corresponding ankylosis (IA%) impairment in 
Figure 14. 
 
Ankylosis in the functional position (20° flexion) is 
given the lowest impairment value (5%). 

 
Example: Thumb metacarpophalangeal joint has + 10° extension and 40° flexion: 

 
IE% = 0%  IF% = 2% 
 
0% + 2% = 2% impairment of the thumb metacarpophalangeal joint motion. 

 
Example: Thumb metacarpophalangeal joint 
ankylosis in 60° flexion:  
IA% = 11%, or complete impairment of the thumb 
metacarpophalangeal joint motion. 
 
When both joints are involved: 
 
Add the percentage impairment of the interphalangeal 
joint with that of the metacarpophalangeal joint to obtain 
the thumb flexion/extension impairment. 
 
For joint ankylosis, impairments are added in a similar 
fashion. 
 
Example: interphalangeal joint impairment 2% and 

metacarpophalangeal joint impairment 2%: 2% + 2% = 4% flexion/extension 
impairment of the thumb. 

 
Example: Ankylosis impairment of the interphalangeal joint 9% and 
metacarpophalangeal joint 11%: 9% + 11% = 20% ankylosis impairment of the 
thumb, or total loss of motion at both joints. 

 
Adduction 

 



 
 

 Measure and record the smallest possible distance in centimeters (cm) from the 
flexor crease of the thumb interphalangeal joint to the distal palmar crease over 
the metacarpophalangeal joint of the little finger (Figure 15). 

 
 Consult Table 6 to determine percent of thumb impairment contributed by 

adduction. 
Example: Adduction measured at 4 cm is equivalent to 4% impairment to the 
thumb. 
 
Radial Abduction 
 
 Measure and record the largest possible angle in degrees formed by the first and 
second metacarpals during maximum active radial abduction (Figure 16). 
 
Consult Table 7 to determine percent of thumb impairment contributed by radial 
abduction. 
 

Example: Radial abduction measured at 20° is equivalent to 7% impairment to the 
thumb. 

 
 
Opposition 
Measure and record the largest possible 
distance in centimeters (cm) from the flexor 
crease of the thumb interphalangeal joint to 
the distal palmar crease directly over the 
third metacarpophalangeal joint (Figure 17). 
 
 Consult Table 8 (p. 26) to determine 

percent of thumb impairment contributed by opposition. 
 

Example: Opposition measured at 4 cm is equivalent to 10% impairment to the 
thumb. 

 
When more than one abnormal motion is involved: 

 Measure and record thumb motion impairments of flexion/extension, adduction, 
radial abduction, and opposition as described above. 

 
 Add these values directly to determine abnormal thumb motion impairment. 
 
Note: Because the relative value of each thumb functional unit has been taken into 
consideration in the impairment values to the total thumb, impairment values of each 
thumb motion are added directly together, whereas those for the fingers are calculated 

by using the Combined Values Chart. If 
the maximum impairment for each motion 



 
 

unit is reached, the sum would be 100% impairment, or total loss of thumb motion. 
 
Example: Thumb flexion/extension impairment of 4%, adduction impairment of 4%, 
abduction of 0%, and opposition impairment of 10%, or 4% + 4% + 0% + 10% = 20% 
motion impairment to the thumb. 
 
Thumb flexion/extension ankylosis impairment of 20%, adduction impairment of 20%, 

abduction impairment of 10%, and opposition impairment of 50%, or 
20% + 20% + 10% + 50% = 100% motion impairment to the thumb. 
 
Combining Thumb Amputation, Sensory, and Abnormal Motion 
impairments 
Measure separately and record the impairment of the thumb 
contributed by amputation, sensory loss, and abnormal motion as 
described above. 
 
Note: If an amputation affects the measurement of abnormal 
motion, then only the amputation impairment is given. For example, 
amputation proximal to the interphalangeal joint will affect 
measurements of adduction and opposition. Impairment is given 
only for the amputation. 
 
Combine the impairment values using the Combined Values Chart 
to ascertain impairment of the thumb. 

 
Use Tables 1, 2, and 3 to relate thumb 
impairment to impairments of the hand, 

upper extremity, and the whole person. 
 
Example:  Thumb amputation impairment of 
30%, sensory impairment of 10%, abnormal motion 
impairment of 10%: 
30% combined with 10% = 37%; 
37% combined with 10% = 43% thumb impairment. 

This is equivalent to 17% impairment of the hand, 
15% impairment of the upper extremity, and 9% impairment of 
the whole person. 
 
 

3.1d Fingers 
 

Amputation 
 Determine the length of the finger remaining 
after amputation and consult Figure 18 to determine 
the impairment of that digit. 



 
 

 
 Amputations through the metacarpal bone are considered 100% impairment of the 

finger and are not given extra values. 
 
Example: The index finger amputated through the proximal interphalangeal joint is 
equivalent to 80% finger impairment. 
 
 
 
 
Sensory Loss 
Transverse Sensory Loss (both digital nerves involved) 
 Determine the level of palmar sensory loss and consult Figure 19 to find the 

sensory impairment of the finger. 
 
 
 
 Sensory loss proximal to the metacarpophalangeal joint is given the same 

impairment as a loss at the metacarpophalangeal joint and is not given extra 
values. 

 
Example: A transverse sensory loss at the level of the index finger proximal 
interphalangeal joint is a 40% finger impairment. 
 
Longitudinal Sensory Loss (one digital nerve involved) 
 
 Determine the level of sensory loss and consult Figure 19 as if it were a 
transverse sensory loss impairment. 

 Convert this transverse sensory loss to a 
longitudinal sensory impairment by using Table 5 for 
the index, middle and ring fingers, and Table 4 for the 
little finger. 
 
Example: A longitudinal radial sensory loss at the 
level of the index finger proximal interphalangeal joint 
is a 24% impairment of the index finger. 
 
 
Abnormal Motion 
Distal Interphalangeal joint-Flexion and Extension  

 
 Measure the maximum flexion and extension and record the goniometer readings 
(Figures 20 & 21). Round the figures to the nearest 10°. 
 



 
 

 From Figure 22 (p. 28), match the measured flexion and extension degrees (V) to 
their corresponding impairment of flexion (IF%) and extension (IE%). 
 
 Add the values of flexion and extension impairment to obtain finger distal 
interphalangeal joint motion impairment. 
 
 If the distal interphalangeal joint is ankylosed, measure the position and 
match it to the corresponding ankylosis (IA%) impairment in Figure 22 (p. 28). 
Ankylosis in the functional position (20° flexion) is given the lowest impairment value 
(30%). 
 

Abnormal Motion 

Average range of motion is 8 centimeters (cm). 

Value to total range of motion is 50%. 

 
Opposition from neutral Length of Motion % Impairment 
position (0 cm) to: Lost Retained of thumb 
 
0cm  8cm 0cm  50 
1 cm  7cm 1 cm  35 
2cm  6cm 2 cm  25 
3cm  5cm 3cm  15 
4 cm  4 cm 4cm  10 
5cm  3cm 5cm  6 
6cm  2cm 6cm  3 
7cm  1cm 7cm  1 
8cm  0cm 8cm  0 
 
 
Ankylosis 
 
Opposition ankylosed at:   % Impairment 
     of thumb 
 
 0cm   50 
 lcm   45 
 2cm   40 
 3cm   35 
 4cm   30 
 5cm   25 
 6cm   27 
 7cm   30 



 
 

 8cm   32 

 

 
Example: Middle finger distal interphalangeal joint has -10° extension and 50° 
flexion: 
IE% = 2%   IF% = 10% 
2% + 10% = 12% impairment of the middle finger distal interphalangeal joint motion. 
Example: Distal interphalangeal joint ankylosis in 30° flexion: 
IA% = 33% impairment of the distal interphalangeal joint motion. 
 
 
Proximal Interphalangeal joint-Flexion and Extension 
 
 Measure the maximum flexion and extension and record the goniometer readings 
(Figures 23 and 24, p.29). 
Round the figures to the nearest 10°. 
 
 From Figure 25 (p. 29), match the measured flexion and extension degrees (V) to 
their corresponding impairments of flexion (IF%) and extension (IE%). 
 Add the values of flexion and extension impairment to obtain finger proximal 
interphalangeal joint motion impairment. 
 If the proximal interphalangeal joint is ankylosed, measure the position and match it to 

the corresponding ankylosis (IA%) 
impairment in Figure 25 (p. 29). Ankylosis in 
the functional position (40° flexion) is given 
the lowest impairment value (50%). 
Example: Middle finger proximal 
interphalangeal joint measures -20° 
extension and 60° flexion: 

IE% = 7%   IF% = 24% 
7% + 24% = 31% impairment of the middle 
finger proximal interphalangeal joint motion. 
Example: Proximal interphalangeal joint 

ankylosis in 40° flexion: IA% = 50% impairment of the proximal interphalangeal joint 
motion. 
 
 
Metacarpophalangeal joint-Flexion and Extension 
 
Measure the maximum flexion and extension and record the goniometer readings 
(Figures 26 & 27, p.30). Round the figures to the nearest 10°. 
 



 
 

 From Figure 28 (p. 30), match the measured flexion and extension degrees (V) to 
their corresponding impairments of flexion (IF%) and extension (IE%). 
 
 Add the values of flexion and extension impairment to obtain finger 
metacarpophalangeal joint motion impairment. 
 
 If the metacarpophalangeal joint is ankylosed, measure the position and match it to 
the corresponding ankylosis (IA%) impairment (Figure 28, p.30). Ankylosis in the 
functional position (30° flexion) is given the lowest impairment value (45%). 
 
Example: Middle finger metacarpophalangeal joint has 0° extension and 50° flexion: 
IE% = 5% IF% = 22% 
5% + 22% = 27% impairment of the middle finger metacarpophalangeal joint motion. 
 
 
Example: metacarpophalangeal joint ankylosis in 30° flexion: IA% = 45% impairment of the 

metacarpophalangeal joint motion. 
 

When more than one finger abnormal motion 
is involved: 
Determine the flexion/extension impairments of 
the three joints of the finger as described above. 
Use the Combined Values Chart to obtain the 
impairment of the entire finger. 
 
Example: Middle finger distal interphalangeal 
joint impairment of 12%, proximal interphalangeal 
joint impairment of 31%, and 
metacarpophalangeal joint impairment of 
27%:12% combined with 31% = 39%; 39% 

combined with 27% = 55% motion impairment of the finger. 
 
Combining Finger Amputation, Sensory, and Abnormal Motion Impairments  
 
Determine the impairment of the finger contributed by amputation, sensory loss, and 
abnormal motion as described above. 
 
 Combine the impairment values using the Combined Values Chart to ascertain the finger 
impairment. 

 Use Tables 1, 2, and 3 to relate finger 
impairment to the hand, upper extremity, 
and the whole person. 
 



 
 

Example: Middle finger amputation impairment of 20%, sensory impairment of 10%, and 
abnormal motion impairment of 10%: 
20% combined with 10% = 28%; 28% combined with 10% = 35% finger impairment. 
This equates to 7% impairment of the hand, 6% of the upper extremity, and 4% of the 
whole person. 
 
Combining Multiple Digit Involvement 
 If two or more digits of the hand are involved, measure separately and record the 
combined impairment for each digit as described above. 
 
Using Table 1, find the hand impairment contributed by each digit. 
 
Add the hand impairment value of each digit to obtain the total hand impairment. 
 
Using Tables 2 and 3, the hand impairment can be related to the upper extremity and 
the whole person. 
 
 
 
 
 
 
Example: 
% Impairment of  % Impairment 
the Digit  of the Hand 
10 of thumb  4 
20 of index finger  4 
30 of middle finger  6 
40 of ring finger  4 
50 of little finger  5 
(4% +4% +6% +4% +5% = 23%)  23 
 
23% of hand impairment is equivalent to 21% impairment of the upper extremity, and 
12% of the whole person. 
 

 



 
 

 
3. 1e Wrist 
 
Amputation 

Determine the level of amputation about the wrist (Figure 
2). 
Amputations at levels below the biceps insertion and 
proximal to the metacarpophalangeal joint are considered 
to be 90% to 95% impairment of the upper extremity, 
depending on the location. 
Use Table 3 to relate impairment of the upper extremity to 
impairment of the whole person. 
 
Example: An amputation at the wrist joint level is a 92% 
impairment of the upper extremity, and 55% impairment of 
the whole person. 
 
Abnormal Motion 

The wrist has two units of motion, each contributing a relative value to its function. 
Complete loss of wrist function is considered a 60% impairment of the upper extremity. 
Flexion/extension is considered to be 70% of wrist motion, or 42% of the upper 
extremity. Radial/ ulnar deviation is considered to be 30% of wrist motion, or 18% of 
the upper extremity. 
 
Joint-Flexion and Extension  
 
 Measure the maximum flexion and extension the goniometer readings (Figures 29 & 
30, p. 31). Round the figures to the nearest 10°. 
 
 From Figure 31 (p. 32), match the measured flexion and extension degrees (V) to 
their corresponding impairments of flexion (IF%) and extension (IE%). 
 
Add flexion and extension impairment values to obtain the impairment of the 
upper extremity. 
 
If the wrist is ankylosed, measure the position and match it to the corresponding 
ankylosis (IA%) impairment in Figure 31 (p. 32). Ankylosis in the functional position 
(10° extension to 10° flexion) is given the lowest value, or 21% impairment of motion. 
Wrist ankylosis in 60° flexion or 60° extension is a 100% loss of wrist flexion/extension 
function. This is equivalent to a 70% impairment of wrist motion and 42% impairment 
of the upper extremity. 

 
Example: Wrist extension of 10° and 
flexion of 10°:  



 
 

IE% = 8% impairment of the upper extremity  
IF% = 8% impairment of the upper extremity.  
8% + 8% = 16% impairment of the upper extremity. 
 
Example: Wrist ankylosis in 40° flexion: IA% = 33% upper extremity impairment. 
 
 
 
Joint-Radial and Ulnar Deviation  
 

Measure the maximum radial and ulnar 
deviation and record the goniometer readings 
(Figures 32 & 33, p. 32). Round the figures to 
the nearest 10°. 
 
From Figure 34 (p. 33), match the measured 
ulnar and radial deviation degrees (V) to their 
corresponding impairment of radial deviation 
(IRD%) and ulnar deviation (IUD%) 
 
Add the impairment values of radial and ulnar 

deviation to obtain the impairment of the upper extremity. 
 
If the wrist is ankylosed, measure the position and match it to the corresponding 
ankylosis impairment value (IA%) in Figure 34 (p. 33). Ankylosis in the functional 

position (0° to 10° ulnar deviation) is given the lowest 
value, or 9% impairment of motion. Wrist ankylosis in 
either 30° ulnar deviation or 20° radial deviation is a 
100% loss of wrist lateral deviation function. This is 
equivalent to a 30% impairment of wrist motion and 
18% impairment of the upper extremity. 
 
Example: Ulnar deviation 0° and radial deviation 10°: 
IUD% = 5% impairment of the upper extremity.  
IRD% = 2% impairment of the upper extremity.  
5% + 2% = 7% impairment of the upper extremity. 
 
 
Example: Wrist ankylosis in 15° radial deviation: IA% 
= 16% impairment of the upper extremity. 
 

 
 



 
 

 
Combining Wrist Abnormal Motion Impairments  
Determine the impairments of the upper extremity contributed by abnormal wrist 
motions (flexion/ extension and radial/ulnar deviation) as described above. 
 
Note: Impairments of pronation and supination are ascribed to the elbow. 
 
Because the relative value of each wrist functional unit has been taken into 
consideration in the impairment charts, impairments of flexion/extension and radial/ 
ulnar deviation are added to determine the impairment of the upper extremity. 
 
Use Table 3 to relate impairment of the upper extremity to impairment of the whole 

person. 
 
Example: Wrist flexion/extension 
impairment of 16% and wrist radial/ulnar 
deviation impairment of 7%: 16% + 7% = 
23% impairment of the upper extremity 
and 14% impairment of the whole 
person. 

 
Example: Wrist ankylosis in 0° flexion and 0° lateral deviation: 
 
Flexion IA%=21% Lateral deviation IA%=9% 
 
21% + 9% = 30% impairment of the upper extremity and 18% impairment of the whole 
person. 

 
 
3. 1f Elbow 
 



 
 

Amputation 
 
Determine the level of amputation about the elbow (Figure 2). 

 
Amputations at levels below the axilla and 
proximal to the biceps insertion are considered to 
be 95% to 100% impairment of the upper 
extremity, depending on the location. 
 
Use Table 3 to relate impairment of the upper 
extremity to impairment of the whole person. 
 
Example: An amputation at the elbow joint level 
is a 96% impairment of the upper extremity, or 
58% impairment of the whole person. 
 
Abnormal Motion 
 
The elbow joint has two units of motion, each 
contributing a relative value to its function. 
Complete loss of elbow ftinction is considered a 
70% impairment of the upper extremity. 
Flexion/extension is considered to be 60% of 
elbow motion, and 42% of the upper extremity. 
Pronation/supination is considered to be 40% of 
elbow motion and 28% of the upper  
      extremity. 
 
Flexion and Extension 

 
Measure the maximum flexion and extension and record the goniometer readings 
(Figure 35, p. 33). Round the figures to the nearest 10°. 
 
From Figure 36 (p. 34), match the measured flexion and extension degrees (V) to their 
corresponding impairments of flexion (IF%) and extension (IE%). 

 
Add the impairment values of flexion and extension. 
 
If the elbow is ankylosed, measure the position and 
match it to the corresponding ankylosis impairment 
(IA%) in Figure 36 (p. 34). Anklyosis in the functional 
position (80° flexion) is given the lowest value, or 21% 
impairment. Ankylosis in either 0° extension or 140° 
flexion is a 100% loss of elbow flexion/extension 



 
 

ftinction. This is equivalent to a 60% impairment of the elbow, and a 42% impairment 
of the upper extremity. 
 
Example: Elbow extension -40° and flexion 75°:  
IE% = 4% impairment of the upper extremity.  
IF% = 15% impairment of the upper extremity.  
4% + 15% = 19% impairment of the upper extremity 
 
Example: Elbow ankylosis in 140° flexion: IA% = 42% impairment of the upper 
extremity. 
 
 
Pronation and Supination 
 
Measure the maximum pronation and supination and record the goniometer readings 
(Figure 37, p. 34). Round the figures to the nearest 10°. 
 
From Figure 38 (p. 34), match the measured flexion and extension degrees (V) to their 
corresponding impairments of pronation (IP%) and supination (IS%). 
 
Add the impairment values of pronation and supination to obtain the impairment of the 
upper extremity. 
 
If the elbow is ankylosed, measure the position and match it to the corresponding 
ankylosis impairment (IA%) in Figure 38 (p. 34). Ankylosis in the functional position 
(20° pronation) is given the lowest value, or 8% impairment. Ankylosis in 80° pronation 
or supination is considered to be 100% impairment of the elbow rotation function. This 
is equivalent to a 40% impairment of elbow motion, and 28% impairment of the upper 
extremity. 
 
Example: Pronation 30° and supination 10°: 
IP% = 3% impairment of the upper extremity. 
IS% = 3% impairment of the upper extremity. 
3% + 3% = 6% impairment of the upper extremity. 
 
Example: Elbow ankylosis in 80° supination: IA% = 28% impairment of the upper 
extremity 
 
Combining Impairments Due to Abnormal Motion of the Elbow joint 
Determine the impairment of the upper extremity contributed by abnormal elbow 
motions (flexion/extension and pronation/supination) as described above. 
 
Because the relative value of each elbow function unit has been taken into 
consideration in the charts, impairment values of each elbow motion are added to 
determine the impairment of the upper extremity. 



 
 

Use Table 3 to relate impairment of the upper extremity to impairment of the whole 
person. 
 
Example: Elbow flexion/extension impairment of 19% and pronation/supination 
impairment of 6%. 19% + 6% = 25% impairment of the upper extremity, and 15% 
impairment of the whole person. 
Example: Elbow ankylosis in 140° flexion and 80° supination: 
 
Flexion IA% = 42%   Supination IA% = 28%  
42% + 28% = 70% impairment of the upper extremity, and 42% impairment of the 
whole person. 

 
3.1g Shoulder 
 
Amputation 
 

Amputations at the shoulder level are considered 100% 
impairment of the upper extremity. 
Use Table 3 to relate impairment of the upper extremity 
to impairment of the whole person. 
 
Example: Amputation at the shoulder joint is 100% 
impairment of the upper extremity, and 60% impairment 
of the whole person. 
 
Abnormal Motion 
The shoulder has three motion planes, each contributing 
a relative value to its function. Complete loss of shoulder 
function is considered to be a 60% impairment of the 



 
 

upper extremity. Flexion is considered to be 40% of shoulder motion and extension 
10% of shoulder motion. Therefore, flexion/extension is considered to be 50% of 
shoulder motion, or 30% of the upper extremity. Abduction is considered to be 20% of 
shoulder motion and adduction 10% of shoulder motion. Therefore, 
abduction/adduction is considered to be 30% of shoulder motion, or 18% of the upper 
extremity. Internal rotation is considered to be 10% of shoulder motion and external 
rotation 10% of shoulder motion. Therefore, internal/external rotation is considered to 
be 20% of shoulder motion, or 12% of the upper extremity. 
 
 
Flexion and Extension 
Measure the maximum flexion and extension and record the goniometer readings 
(Figures 39 & 40, p. 35). Round the figures to the nearest 10°. 
 
From Figure 41 (p. 36), match the measured flexion and extension degrees (V) to their 
corresponding impairments to determine the upper extremity impairment due to loss of 
shoulder flexion (IF%) and extension (IE%). 
 
Add the impairment values for flexion and extension to obtain the impairment of the 
upper extremity. 

 
If the shoulder is ankylosed, measure 
the position and match it to the 
corresponding ankylosis (IA%) 
impairment in Figure 41 (p. 36). 
Ankylosis in the functional position (25° 
flexion) is given the lowest value, or 
15% impairment. Ankylosis in 50° 
extension or 180° flexion are both a 
100% loss of flexion/extension function. 
This is equivalent to a 50% loss of 
shoulder function, or 30%  
        impairmen      

 
Example: Shoulder flexion 90° and extension 0°: 
IF% = 6% impairment of the upper extremity. 
IE% = 3% impairment of the upper extremity. 
6% + 3% = 9% impairment of the upper extremity. 

 
Example: Shoulder ankylosis of 50° extension: IA% = 
30% impairment of the upper extremity. 
 
Abduction and Adduction 



 
 

Measure the maximum abduction and adduction and record the goniometer readings 
(Figure 42, p. 36). Round the figures to the nearest 10°. 
 
From Figure 43 (p. 37), match the measured abduction and adduction degrees (V) to 
their corresponding impairments to determine the impairment of the upper extremity 
due to loss of shoulder abduction(IABD%) and adduction (IADD%). 
 
 
Add abduction and adduction impairment values to obtain the impairment of the upper 
extremity. 
 
If the shoulder is ankylosed, measure the position and match it to the corresponding 
ankylosis (IA%) impairment value in Figure 43 (p. 37). Ankylosis in the functional 
position (50° abduction) is given the lowest value, or 9% impairment. Ankylosis in 
either 50° adduction or 180° abduction is a 100% loss of abduction/adduction function. 
This is equivalent to a 30% loss of shoulder function, or 18% impairment of the upper 
extremity 
 

Example: Shoulder abduction 100° and 
adduction 0°:  
IABD%= 4% impairment of the upper extremity.  
IADD% =I% impairment of the upper extremity.  
4% + 1% = 5% impairment of the upper 
extremity. 
 
Example: Shoulder ankylosis of 180° abduction: 
IA% = 18% impairment of the upper extremity. 
 
Internal and External Rotation 
Measure the maximum internal and external 
rotation and record the goniometer readings 
(Figures 44 and 45, pp. 37-38). Round the figures 
to the nearest 10°. 
 

From Figure 46 (p. 38), match the measured internal 
and external rotation degrees (V) to their corresponding 
impairment values to determine the impairment of the 
upper extremity to loss of shoulder internal rotation (IIR 
%) and external rotation(IER%). 
 
Add internal and external rotation impairment values to 
obtain the impairment of the upper extremity. 
 
If the shoulder is ankylosed, measure the position and 
match it to the corresponding ankylosis impairment 



 
 

value (IA%) in Figure 46 (p. 38). Ankylosis in the functional position (20° external 
rotation) is given the lowest value, or 6% impairment. Ankylosis in either 90° internal or 
external rotation is a 100% loss of shoulder rotation function. This is equivalent to a 
20% loss of shoulder function, or 12% impairment of the upper extremity. 
 

Example: Shoulder internal rotation 40° and external 
rotation 50°: 
IIR% = 1% impairment of the upper extremity. 
IER% = 1% impairment of the upper extremity. 
1% + 1% = 2% impairment of the upper extremity 
 
Example: Shoulder ankylosis in 90° external rotation: 
IA% = 12% impairment of the upper extremity. 
 
 
Combining Impairments Due to Abnormal Motions of 
the Shoulder Joint 
Determine the impairments of the upper extremity 
contributed by abnormal shoulder motions (flexion/ 
extension, abduction/ adduction, and internal/extemal 
rotation) as described above. 

 
Because the relative value of each shoulder functional 
unit has been taken into consideration in the charts, 
impairment values of each shoulder motion are added 
to determine the impairment of the upper extremity. 
 
Use Table 3 to relate impairment of the upper extremity 
to impairment of the whole person. 
 
Example: Shoulder flexion/extension impairment 9%, 
abduction/adduction impairment 5%, and internal/ 
external rotation impairment 2%: 9% + 5% + 2% 16% 
impairment of the upper extremity, and 10% impairment 
of the whole person. 
 
Example: Shoulder ankylosis in 0° extension, 0° 
adduction and 0° rotation: 
Extension IA% = 24%; adduction IA% = 14%; rotation 

IA% = 7%. 
24% + 14% + 7% = 45% impairment of the upper extremity, and 27% impairment of 
the whole person. 
 
 



 
 

3.1h Combining Regional Impairments to Obtain Impairment of the Whole 
Person 
 
Determine the impairments of each region (hand, wrist, elbow, and shoulder joints) as 
described above. 

 
Use the Combined Values Chart to combine 
impairments of the upper extremity contributed 
by each region.  
Note: Digit and hand impairments must be 
converted to impairments of the upper extremity 
before regional impairments can be combined. 
 
Use Table 3 to convert impairment of the upper 
extremity to impairment of the whole person. 
 
Example: An upper extremity that has 
sustained multiple injuries has regional 
impairments of: 50% of thumb, 10% of index 
finger, 5% of the upper extremity due to the 
wrist, and 2% of the upper extremity due to the 
elbow. Using Table 1, a 50% thumb impairment 
and a 10% index finger impairment convert to 
20% and 2% impairment of the hand, 
respectively. These are added to obtain a 22% 
impairment of the hand. Using Table 2, a 22% 
impairment of the hand is equivalent to a 20% 
impairment of the upper extremity. Using the 
Combined Values Chart 20% combined with 5% 
= 24%; 24% combined with 2% = 26% 
impairment of the upper extremity, and a 16% 
impairment of the whole person (Table 3). 
 

 
3. 1i Impairment of the Upper Extremity Due to Peripheral Nervous System 

Disorders 
 
The peripheral spinal nerves constitute an 
intricate system that serves as the conductor of 
neural impulses traveling in both directions 
between the spinal cord and other tissues of the 
body and through which many important bodily 
functions are regulated. For descriptive purposes, 
the peripheral spinal nerves may be classified 
according to their site of origin from the spinal 



 
 

cord and their function (Table 9). The sensory nerves and their roots of origin are 
shown in Figure 47. 
 
Method of Evaluation:  
Permanent impairment related to a peripheral spinal nerve may be described as an 
alteration of sensory or motor function that has become static or well-stabilized after 
an appropriate course of medical management and rehabilitation therapy for a period 
of time sufficient to permit regeneration and other physiologic recovery. In order to 

evaluate impairment resulting from the effects of peripheral 
spinal nerve lesions, it is necessary to determine the extent of 
loss of function due to (a) sensory deficit, pain or discomfort; and 
(b) loss of muscle strength and altered fine motor control of 
muscles of the part. Although atrophy, vasomotor and trophic 
changes, reflex changes, and certain characteristic deformities 
are also effects of peripheral nerve lesions, it is not necessary to 
evaluate all of these separately, because they would be 
reflected in the sensory disturbance, loss of muscle strength, or 
altered fine motor control. 
 
Note: Restrictions of motion and ankyloses may result from 
peripheral spinal nerve impairments. Consideration was given to 
such impairments when the percentage values set forth in this 
section were derived. Therefore, if an impairment results strictly 
from a peripheral nerve lesion, the evaluator should not apply 
the impairment values from both Sections 3. 1a through 3. 1g 
and this section, because this would result in a duplication and a 
multiplying of the impairment rating. However, when restricted 

motion or ankylosis exists but cannot be attributed to sensory involvement or muscle 
weakness, then values from Sections 3. 1a through 3. 1g may be combined with 
values of this section using the Combined Values Chart. 

 It is necessary for the physician to establish as 
accurately as possible the anatomic distribution of 
sensory and/or motor loss and verify that the 
distribution relates to a specific peripheral spinal 
nerve or nerves before determining the 
percentage of permanent impairment. The 
diagnosis is based firmly on the patient's signs 
and symptoms. With a carefully obtained history, a 
thorough medical and neurological examination, 
and appropriate laboratory aids, the physician 
should characterize the pain, discomfort, and loss 
of sensation occurring in the areas innervated by 
the affected nerve, and also the degree of muscle 
strength and fine motor control that has been lost. 
 



 
 

Pain: The pain associated with peripheral spinal nerve impairment, and particularly 
with that of the median nerve, sometimes has a constant burning quality. This pain is 
described as a major or a minor causalgia in accordance with its severity, and it is 
evaluated on the same percentage basis as are other types of pain. Major causalgia 
that persists despite appropriate treatment can result in loss of function of the affected 
extremity and impairment that is as great as 100%. 
 In evaluating pain that is associated with peripheral spinal nerve disorders, the 
physician should consider: (a) how the pain interferes with the individual’s 
performance of the activities of daily living; (b) to what extent the pain follows the 
defined anatomical pathways of the root, plexus, or peripheral nerve; and (c) to what 
extent the description of the pain indicates that it is caused by a peripheral spinal 
nerve abnormality. That is, the pain should correspond to other kinds of disturbances 

of the involved nerve or nerve root. 
  Complaints of pain that cannot be 
characterized as above are not considered within the 
scope of this section (for a discussion of categories 
of pain and their characterization, see Appendix B). 
The examiner must determine whether the sensory 
or motor deficit is due to involvement of one or more 
nerve roots or of one or more peripheral nerves in 
order to use the appropriate table. Table 12 relates 
to nerve roots, Table 13 relates to the brachial 
plexus, and Table 14 relates to the peripheral nerves 
affecting the upper extremity. 
A grading scheme and procedure for determining 
impairment of a body part that is affected by pain, 
discomfort, or loss of sensation are found in Tables 
10a and 10b, respectively. 
 
 
 
Example: Following an injury to his elbow, a worker 
was left with pain and a loss of sensation that 

prevented activity and caused minor causalgia in the medial aspect of his right forearm 
(preferred side). 
 
 
1. Area of involvement is medial aspect of right forearm; see Figure 47. 
 
2. Nerve involved is medial antebrachial cutaneous nerve; see Table 9. 
 
3. Maximum loss of function due to loss of sensation or pain is 5%; see Table 14. 
 
4. Gradation of decreased sensation or pain is 65% to 80%; see Table 10. 
 



 
 

5. Therefore, impairment of the upper extremity is 80% x 5%, or 4%. 
 
 
Strength: Involvement of peripheral spinal nerves or nerve roots may lead to paralysis 
or to weakness of the muscles supplied by them as well as to characteristic sensory 
changes. In the case of weakness, the patient often will attempt to substitute stronger 
muscles to accomplish the desired motion. Thus, the physician should have an 
understanding of the muscles that are involved in the performance of the various 
movements of the body and its parts. 
  Muscle testing, including tests for strength, duration, repetition of contraction, 
and function, aids evaluation of the functions of specific nerves. Muscle testing is 
based on the principle of gravity and resistance, that is, the ability to raise a segment 
of the body through its range of motion against gravity and to hold the segment at the 
end of its range of motion against resistance. In interpreting muscle testing, 
comparable muscle functions on both sides of the body should be considered. 
  A grading scheme and procedure for determining impairment of a body part that 
is affected by loss of strength are found in Tables 11a and 1lb, respectively. 
 
Example: In an injury, a patient sustained a subluxation of the right shoulder, which 
was reduced to its anatomical position as seen on radiographs. The patient could 
abduct the shoulder fully against gravity and some resistance, starting with the arm 
alongside the body while in a standing position. 
 
 
 
1. Motion involved is abduction of the shoulder. 
 
2. Muscle performing the motion is the deltoid; see Table 9. 
 
3. Maximum loss of function due to loss of strength of the axillary nerve is 35%; see 
Table 4. 
 
4. Gradation of loss of strength is 5% to 20%; see Table 11. 
 
5. Therefore, impairment of the upper extremity is 20% x 35%, or 7%. 
 
 
After the individual values for loss of function due to sensory deficit, pain, or 
discomfort, and loss of function due to loss of strength have been determined, the 
impairment to the part of the body or to the whole person is calculated by combining 
the values using the Combined Values Chart. 
 
Determination of Impairment: The order in which permanent impairment of the 
peripheral spinal nerves will be discussed is (1) the spinal nerve roots; (2) the brachial 
plexus; and (3) the named spinal nerves. 



 
 

 
 
The Spinal Nerve Roots 
The roots of the spinal nerves can be impaired by various diseases or by injuries that 
produce partial or complete, and unilateral or bilateral, effects. The degree of 
permanent impairment resulting from a spinal nerve root dysfunction would be 
reflected in the loss of function of the named spinal nerves having fibers from the 
specific nerve root. Since the named spinal nerves have fibers from more than one 
root, a dysfunction affecting two or more roots that supply fibers to the same nerves 
usually will be more impairing than a combination of the individual root impairment 
values (see section on brachial plexus). 
 Table 12 provides values for the spinal nerve roots that are most 
frequently involved in permanent impairment of the upper extremity. The values given 
are for unilateral involvement only. Where there is bilateral involvement, the values 
should be combined, using the Combined Values Chart at the end of the book. 
 Values for impairment of a specific spinal nerve root that is not mentioned 
should be determined by taking into consideration the values that are suggested for a 
nerve having fibers from the specific nerve root. The reader should refer to the "The 
Named Spinal Nerves." 
 
Example: A 42-year-old right handed man fell 30 feet and landed on his upper back. 
He complained of neck pain radiating down his right arm. Examination revealed 20% 
sensory loss of the C5 area and 50% loss of strength of the muscles innervated by C5. 
 
1. 20% of 5% (see Table 12) equals 1% loss of function due to sensory deficit, pain, or 
discomfort. 
 
2. 50% of 30% equals 15% loss of function due to loss of strength. 
 
3. 1% combined with 15% equals 16% impairment of the right upper extremity. 
 
4. 16% impairment of the preferred upper extremity equals 10% impairment of the 
whole person (see Table 3). 
 
The Brachial Plexus 
 
Impairment due to brachial plexus injury or disease can be determined by evaluating 
the various functions that are lost. The brachial plexus innervates the shoulder girdle 
and upper extremity. It is formed by the anterior primary divisions of the fifth, sixth, 
seventh, and eighth cervical and first thoracic roots. Through anastamoses, these 
roots unite to form three primary trunks (Figure 48). The clinical importance of the 
trunks lies in the fact that lesions of them give rise to easily recognized syndromes of 
the upper trunk, middle trunk, and lower trunk. 
 
 



 
 

 
 
 
The Named Spinal Nerves 
 
The named spinal nerves most frequently associated with impairment of the upper 
extremity are found in Table 14. The absence of some of the named spinal nerves and 
their impairment values indicates that impairment associated with those particular 
nerves seldom occurs or is considered to be of little significance.  
 The percentages are expressed in terms of unilateral involvement. When there 
is bilateral involvement, the unilateral impairments should be determined separately 
and each converted to whole person impairment. Finally, the unilateral values are 
combined by using the Combined Values Chart. 
Figure 49 is a schematic diagram of the major peripheral motor nerves of the upper 
extremities. 
 
 
3.1j Impairment Due to Vascular Disorders of the Upper Extremity 
 
Table 15 provides a classification of impairments due to peripheral vascular disease. 
When amputation due to peripheral vascular disease is involved, the impairment due 
to amputation should be evaluated according to Section 3.1c, 3. 1d, 3. 1e, 3.1f or 3.1g, 
and combined with the appropriate value in Table 15, using the Combined Values 
Chart. Note that the values in Table 15 relate to impairment of the upper extremity. 
 
 
3. 1k Impairment Due to Other Disorders of the Upper Extremity 
 
Other derangements can contribute to impairment of the hand and upper extremity 
and should be considered in the final impairment determination, including bone and 
joint deformities (including postreconstructive surgery) and musculotendinous 
disorders. Impairments due to skin disorders of the upper extremity, including scars, 
are evaluated according to the criteria in Chapter 13. 
 Table 16 shows relative impairment values of the upper extremity for the loss of 
function of the hand, wrist, elbow and shoulder due to the conditions described below. 
This table is distinct from Figure 2, which shows values for amputation at these levels. 
Table 17 more finely converts upper extremity joint abnormalities to impairment of the 
digit, hand, upper extremity and whole person, using the relative impairments of Table 
16. 
 
Bone and Joint Deformities Joint Crepitation with Motion 
 
Joint crepitation with motion can reflect synovitis or cartilage degeneration. The 
impairment degree is multiplied by the relative value of the joint. 
 The evaluator must use appropriate judgment to avoid duplication of impairments 



 
 

when other findings, such as synovial hypertrophy or carpal collapse with arthritic 
changes, are present. The latter findings could indicate a greater severity of the same 
underlying pathological process and take precedence over joint crepitation, which 
should not be rated in these instances. 
 
Joint Crepitation Severity %Joint impairment 
 
Mild: Inconstant during 
active ROM* 10 
Moderate: Constant during 
active ROM 20 
Severe: Constant during 
passive ROM 30 
*ROM = Range of Motion 
 
 
Example: Mild joint crepitation of the carpometacarpal joint of the thumb would 
result in 10% x 80% = 8% impairment of the thumb, 3% impairment of the hand, 3% 
impairment of the upper extremity, and 2% impairment of the whole person (numbers 
are rounded to the nearest whole percent). 
 
 
Joint Swelling Due to 
Synovial Hypertrophy %Joint Impairment 
 
Mild 10 
Moderate 20 
Severe 30 
 
 
Digit Lateral Deviation 
 
The longitudinal alignment of the DIP, PIP, or MP joint is measured in degrees during 
maximum active extension. Since lateral deviation at any level affects the longitudinal 
arch of the digit, the entire digit is considered impaired. If this is the sole impairment, 
the lateral deviation impairment is multiplied by the relative value of the digit to the 
hand to calculate hand impairment. If the digit has other impairments, the lateral 
deviation impairment value is combined using the Combined Values Chart. 
 
Ulnar or Radial Deviation %Digit Impairment 
Mild: Less than 10° 10 
Moderate: 10° to 30° 20 
Severe: Greater than 30° 30 
 



 
 

Example: 35° ulnar deviation at the proximal interphalangeal joint of the little finger 
following a ligamentous injury. Range of motion at that joint is -20° extension to 30° 
flexion. 
 
1. Ulnar deviation impairment of the little finger = 30%. 
 
2. Motion impairment of the little finger PIP joint:  
IE% = 7% IF% = 42% 
7% + 42% = 49% motion impairment (see Figure 25). 
3. 30% combined with 49% = 64% impairment of the little finger, which is 6% 
impairment of the hand, and 5% impairment of the upper extremity (see Tables 1 and 
2). 
 
Digit Rotational Deformity 
 
Rotational deformity of the distal, middle, or proximal phalanx is measured during 
maximum active flexion of the finger. It expresses a malrotation of the normal axial 
alignment of the phalanx. Rotational deformity at any level affects the entire digit 
function, and the impairment percentage is applied to the entire digit. If other 
impairments of the same digits are present, rotational deformity impairment is 
combined using the Combined Values Chart. 
 
 
Rotational Deformity   % Digit Impairment 
Mild: Less than 15° 20 
Moderate: 15° to 30° 40 
Severe: Greater than 30° 60 
 
Example: A 20° pronation deformity of the index finger is present following a 
healed fracture of the second metacarpal. 
 
1. Rotational impairment of the index finger = 40%. 
 
2. Relative value of the index finger to the hand = 20% (Table 1). 
 
3. Hand impairment is 40% x 20% = 8%; this is equivalent to a 7% impairment of the 
upper extremity (Table 2). 
 
 
Table 16. Relative Impairment Values for Loss of Function at Various Levels of the 
Upper Extremity 
 
 
 Level % Impairment of   % Impairment of 
  the Upper Extremity  the Whole Person 



 
 

 
 Hand  90    54 
 Wrist  60    36 
 Elbow  70    42 
 Shoulder  60    36 
 
Persistent Joint Subluxation and Dislocation 
When persistent joint subluxation or dislocation results is restricted motion, impairment 
percentages for lack of motion only are given to avoid duplication in the rating. If there 
is no restricted motion, the following table is used: 
 
Persistent Joint Subluxation 
or Dislocation      % Joint Impairment 
 
Mild: Can be completely 
reduced manually  20 
 
Moderate: Cannot be 
completely reduced manually  40 
 
Severe: Cannot be reduced  60 
 
 
Joint Instability 
 
Excessive passive mediolateral motion is evaluated by comparing normal joint stability 
and graded according to its degree of severity. The percentage of impairment is then 
multiplied by the relative value of the joint. 
If other impairment percentages of the same joint are present, the values are 
combined using the Combined Values Chart. 
 
 
Joint Instability   % Joint Impairment 
 
Mild: Less than 10° 20 
Moderate: 10° to 20° 40 
Severe: Greater than 20° 60 
 
Example: 15° passive radial deviation of thumb IP joint due to collateral ligament 
injury in a poor candidate for surgery. 
 
1. 15° radial instability = 40% joint impairment. 
2. IP joint relative value to thumb motion = 9%. 



 
 

3. Thumb impairment is 40% x 9% = 4% (rounded); since the thumb relative value to 
the hand is 40%, this represents a 4% x 40% = 2% hand impairment (Table 1), or 2% 
x 90% = 2% upper extremity impairment (Table 2). 
 
Wrist and Elbow Joint Lateral Deviation 
These angles are measured with the wrist or elbow in maximal active extension. The 
degree of severity is multiplied by the relative value of the joint to the upper extremity 
to obtain upper extremity impairment due to lateral deviation. If other impairments of 
the same joint are present they are combined using the Combined Values Chart. After 
all impairments for either the wrist or elbow joint have been tabulated, they are 
combined with any other upper extremity impairment using the Combined Values 
Chart. 
 
Lateral Deviation Severity  % Joint Impairment 
Mild: Less than 20° 10 
Moderate: 20° to 30° 20 
Severe: Greater than 30° 30 
 
Example: Elbow injury with medial collateral ligament and radial head fracture, 
treated with simple radial head resection. One year later the patient has 25° lateral 
deviation of the elbow. 
 
1. 25° lateral deviation of the elbow = 20% impairment of the elbow. Elbow joint 
relative value = 70% of upper extremity, which equates to 20% x 70% = 14% 
impairment of the upper extremity. 
 
2. Radial head resection = 8% impairment of upper extremity (see Arthroplasty 
Impairment, Table 19). 
 
3. Total elbow impairment is 14% combined with 8% = 21% impairment of the upper 
extremity. 
 
Carpal Instability 
Carpal instability patterns resulting from lunate or scaphoid pathology can be classified 
as mild, moderate, or severe, based on the severity of radiographic findings. The 
proximal carpal row represents half of the value of the wrist, or 30% of the upper 
extremity. Therefore, a gradation of mild (20%), moderate (40%), or severe (60%) 
would represent upper extremity impairments of 6%, 12%, and 18%, respectively The 
values can be combined with other upper extremity impairments due to wrist 
abnormalities using the Combined Values Chart. 
In using Table 18, apply only the greatest impairment value determined by the 
radiographic findings. Do not combine or add impairment values. 
 
Example: Radioscaphoid angle of 60°, radiolunate angle of 5°, and arthritic 
changes are moderate. The greatest impairment is 12% (moderate) for either the 



 
 

radioscaphoid angle or the arthritic changes. Therefore, the impairment of the upper 
extremity for carpal instability is 12%. 
 
Arthroplasty 
Simple resection arthroplasty is given 40% of the impairment of the upper extremity 
due to loss of function of a joint; implant arthroplasty is given 50% of the impairment of 
the upper extremity due to loss of function of a joint. Table 19 provides impairment 
ratings for the upper extremity for arthroplasty of specific joints, based on these 
values. Arthroplasty impairment may be combined with impairments due to restricted 
range of motion, using the Combined Values Chart (Note: Range of motion 
impairments must be brought to the level of the upper extremity before combining can 
occur). Following arthrodesis procedures, impairment is rated only according to the 
Ankylosis section of the appropriate table(s) in Sections 3.1c through 3.1g. 
 
Example: Total wrist replacement with flexion 30° and extension 20°. 
 
1. Wrist implant arthroplasty = 30% impairment of upper extremity (Table 19). 
 
2. IF% = 5% impairment of upper extremity  
3. IE% = 7% impairment of upper extremity 
5% + 7% = 12% motion impairment (see Figure 31). 
 
3. 30% combined with 12% 38% impairment of the upper extremity. 
 
Example: Implant resection arthroplasty of metacarpophalangeal joints of index, 
middle, and ring fingers with a range of motion of -10° extension to 70° flexion for 
each. Fusion of index proximal interphalangeal joint at 40° flexion and simple resection 
arthroplasty of thumb carpometacarpal joint with fusion of thumb metacarpophalangeal 
joint at 20° flexion. 
 
 
 
1. Index finger: 
 
 PIP joint fusion at 40° flexion: IA% = 50% impairment of the finger (Figure 25). 
 
 MP joint implant arthroplasty = 50% impairment of the index finger MP joint. 
 
 MP joint -10° extension: IE% = 7% impairment of the index finger; 70° flexion: IF% = 
11% impairment of the index finger (Figure 28); 7% +11% = 18% impairment of the 
index finger due to MP joint motion. 
 
Index finger impairment is found using the Combined Values Chart: 50% 
combined with 50% = 75%; 75% combined with 18% = 80% impairment of the 
index finger. 



 
 

 
 The index finger represents 20% of the hand; therefore 80% x 20% = 16% impairment 
of the hand (Table 1). 
 
 
 
 
2. Middle finger.- 
 
 MP joint implant arthroplasty = 50% impairment of the middle finger MP joint. 
 
 MP joint -10° extension: IE% = 7% impairment of the middle finger; 70° flexion: IF% = 
11 % impairment of the middle finger (Figure 28); 7% + 11% = 18% impairment of the 
middle finger due to MP joint motion. 
 
 Middle finger impairment is found using the Combined Values Chart: 50% 
combined with 18% = 59% impairment of the middle finger 
 
 The middle finger represents 20% of the hand; therefore, 59% x 20% = 12% 
impairment of the hand (Table 1). 
 
3. Ring finger: 
 
 Calculations for the ring finger are the same as above and combine to 59% 
impairment of the ring finger 
 
The ring finger represents 10% of the hand; therefore, 59% x 10% = 6% impairment of 
the hand (Table 1). 
 
4. Thumb: 
 
CMC joint resection arthroplasty: 40% of CMC joint, or 40% x 80% 32% impairment of 
the thumb. 
 
Fusion of MP joint at 20° flexion: IA% = 5% impairment of the thumb  
(Figure 14). 
 
 Thumb joint impairments are added directly: 32% + 5% = 37% impairment of the 
thumb. 
 
 The thumb represents 40% of the hand; therefore, 37% x 40% = 15% impairment 
of the hand (Table 1). 
5. Total hand impairment is calculated by ADDING hand impairments derived for 
each digit: index (16%) + middle finger (12%) + ring finger (6%) + thumb (15%) = 49% 
impairment of the hand. 



 
 

The hand represents 90% of the upper extremity; therefore, 49% x 90% = 44% 
impairment of the upper extremity. 
 
 
Musculotendinous Impairments 
Intrinsic Tightness 
 
 
Intrinsic tightness in the hand may be demonstrated by a test described by Bunnell. 

Hyperextension of the metacarpophalangeal 
(MP) joint in a normal hand still allows 
passive flexion of the proximal 
interphalangeal (PIP) joint. If the intrinsic 
muscles are tight or contracted, the available 
stretch of these muscles is taken up by the 
hyperextended position of the MP joint, and 
passive flexion of the PIP joint will be difficult. 
Intrinsic tightness impairment is combined 
with other impairments of the same digit 
using the Combined Values Chart. Finger 
impairment is converted to hand impairment 
using Table 1. 

 
 
 
Intrinsic Tightness Severity 
(Passive flexion of PIP joint with MP % Digit 
joint hyperextended) Impairment 
 
Mild: PIP flexion 80° to 60° 20 
 
Moderate: PIP flexion 59° to 20° 40 
 
Severe: PIP flexion less than 20° 60 
 
 
 

Constrictive Tenosynovitis 
Impairment due to constrictive tenosynovitis is 
combined with other impairments at the level of 
the digit using the Combined Values Chart. The 
digit impairment is converted to hand 
impairment with Table 1. 
 
 



 
 

 
       % Digit 
Constrictive Tenosynovitis Severity     Impairment 
 
Mild: Inconstant triggering 
during active ROM*       20 
 
Moderate: Constant triggering 
during active ROM       40 
 
Severe: Constant triggering 
during passive ROM          60  
*ROM: Range of Motion 
 
 
 
 
Tendons 

The severity of extensor tendon subluxation at 
the metacarpophalangeal joint is combined 
with other impairments of the same digit using 
the Combined Values Chart. The finger 
impairment is converted to hand impairment 
with Table 1. 
 
 
 
 
 

 
Extensor Tendon       %Joint  
Subluxation Severity      Impairment 
 
Mild: Ulnar subluxation on MP 
flexion only        10 
 
Moderate: Reducible tendon 
subluxation in the intermetacarpal 
groove        20 
 
Severe: Nonreducible tendon 
subluxation in the intermetacarpal 
groove 30 
 
 



 
 

 
 
3.2 The Lower Extremity 
 
Note: For the purposes of impairment evaluation, ankylosis is defined as either: (a) 
complete absence of motion, or (b) planar restriction of motion preventing the subject 
from reaching the neutral position of motion in that plane. Using an impairment rating 
of ankylosis excludes the simultaneous use of the abnormal motion measurements 
from the same table. For example, an individual whose hip joint forward flexion ranges 
from 50° to 90° is considered to have an ankylosis at 50°, which is 67% impairment of 
the lower extremity. An exception to this rule is the knee, for which extension lag is 
taken into account (see Table 35). 
 
 
3.2a Toes 
 
Interphalangeal Joint of the Great Toe Flexion and Extension 
Abnormal Motion 

Place the patient's foot in the neutral position 
(Figure 50). Note the 45° angle of the knee 
and the 90° angle of the ankle. 
 
Center the goniometer next to the 
interphalangeal joint (Figure 51). Record the 
goniometer reading. 
 
With the patient plantar-flexing the great toe 
as far as possible (Figure 52), follow the 
range of motion with the goniometer arm. 
Record the angle that subtends the arc of 
motion. 
 
Consult the Abnormal Motion Section of 
Table 20 to determine the impairment of the 
great toe. 
 
Example: 10° active flexion from neutral 
position or from maximum extension is 

equivalent to 30% impairment of the great toe. 
 
Ankylosis 

Place the goniometer base as if measuring 
the neutral position (Figure 51). Measure the 
deviation from the neutral position with the 
goniometer arm and record the reading. 



 
 

 
Consult the Ankylosis Section of Table 20 to determine the impairment of the great 
toe. 
 
Example: The interphalangeal joint with ankylosis at 10° flexion is equivalent to 
55% impairment of the great toe. 
 

Amputation 
Amputations distal to the interphalangeal joint 
are expressed as a percentage of the 
amputation values of that joint. 
 
Example: If 50% of the distal phalanx of the 
large toe is amputated, the impairment is 50% x 
75% = 38% impairment of the toe. 
 
 

Metatarsophalangeal joint of the Great Toe Dorsi-flexion Abnormal Motion 
 
Place the patient in the neutral position (Figure 50). Note the 45° angle of the knee 
and the 90° angle of the ankle. 
 
Center the goniometer under the metatarsophalangeal joint (Figure 53). Record the 
goniometer reading. 
 
With the patient dorsi-flexing the great toe, follow the range of motion with the 
goniometer arm (Figure 54). Record the angle that subtends the arc of motion. 
 
Consult the Abnormal Motion Section of Table 21 to determine the impairment of the 
great toe. 
 
Example: 20° active dorsi-flexion from neutral position (0°) is equivalent to 21 % 
impairment of the great toe. 
 
Add the impairment values of the great toe contributed by dorsi-flexion and plantar-
flexion. Their sum is the impairment of the great toe contributed by abnormal motions 
of the metatarsophalangeal joint. 
 
 
Table 20. Impairment Due to Amputation, Abnormal Motion and Ankylosis of the 
Interphalangeal Joint of the Great Toe 
 
 
Amputation % Impairment of 
 Great Toe 



 
 

At Joint 75 
 
Abnormal Motion 
Average range of Flexion-Extension is 30° 
Value to total range of joint motion is 100% 
 
Flexion from neutral    Degrees of % Impairment of 
position (0°) to: Joint Motion Great Toe 
       Lost Retained 
 
0°      30°  0°  45 
10°      20°  10°  30 
20°      10°  20°  15 
30°      0°  30°  0 
 
Ankylosis 
 
Joint Ankylosed at: % Impairment of Great Toe 
 
0° (neutral position)   45 
*10°   55 
20°   65 
30° (full flexion)   75 
 
*position of function 
 
 
 
Ankylosis 

Place the goniometer base as if measuring 
the neutral position (Figure 53). Measure the 
deviation from neutral position with the 
goniometer arm and record the reading. 
 
Consult the Ankylosis Section of Table 21 to 
determine the impairment of the great toe. 

 
Exam

ple: The metatarsophalangeal joint with 
ankylosis at 20° dorsi-flexion is 
equivalent to 62% impairment of the great 
toe. 
 
Amputation 



 
 

Amputations distal to the metatarsophalangeal joint and proximal to the 
interphalangeal joint are expressed as a percentage 
between 100% and 75%. 
 
Example: if 50% of the proximal phalanx of the large 
toe is amputated, the impairment is 75% + (50% x 25%) = 
88%. 
 

 
Metatarsophalangeal Joint of the Great Toe Plantar-
flexion  
Abnormal Motion 
Place the patient in the neutral position  
(Figure 50). 
 
 
Center the goniometer over the metatarsophalangeal 
joint (Figure 55). Record the goniometer reading. Note 

that the goniometer is rotated 180° from its position for testing dorsi- flexion. 
 
With the patient plantar-flexing the great toe (Figure 56), follow the range of motion 
with the goniometer arm. Record the angle that subtends the arc of motion. 
 
Consult the Abnormal Motion Section of Table 22 to determine the impairment of the 
great toe. 
 
Example: 20° active plantar-flexion from neutral position (0°) is equivalent to 7% 
impairment of the great toe. 
 
Add the impairment values contributed by abnormalities of dorsi-flexion and plantar-
flexion. Their sum represents impairment of the great toe contributed by the 
metatarsophalangeal joint. 
 
Ankylosis 
Place the goniometer base as if measuring the neutral position (Figure 55). Measure 
the deviation from the neutral position with the goniometer arm and record the reading. 
 
Consult the Ankylosis Section of Table 22 to determine the impairment of the great 
toe. 
 
Example: The metatarsophalangeal joint with ankylosis at 20° plantar-flexion is 
equivalent to 85% impairment of the great toe. 
 
Great Toe-Both Joints Involved 



 
 

Measure separately and record the impairment of the great toe contributed by each 
joint. Then, combine the impairment values using the Combined Values Chart to 
determine the impairment of the great toe contributed by both joints. 
 
Example:  % Impairment 
Description  of Great Toe 
Interphalangeal joint with ankylosis 
at 10° flexion  55 
 
Metatarsophalangeal joint with 
ankylosis at 20° dorsi-flexion  62 
 
(62% combined with 55% = 83%)  83 
 
 
Example:  % Impainnent 
Description  of Great Toe 
Amputation at interphalangeal joint  75 
 
Metatarsophalangeal joint with 20° 
active dorsi-flexion from neutral 
position (0°)  21 
 
Metatarsophalangeal joint with 20° 
active plantar-flexion from neutral 
position (0°)  7 
 
(21% + 7% = 28% combined 
with 75% = 82%)  82 
 
 
Finally, consult Table 23 to determineimpairment of the foot that is contributed by the 
great toe; in these examples, the impairment of the foot would be 15%. 
 
 
Distal Interphalangeal Joint of the Second Through Fifth Toes-Dorsi- and 
Plantar-flexion 
Abnorinal Motion 
Abnormal motion is not measurable 
 
Ankylosis 
Place the goniometer base as if measuring the neutral position (Figure 57). Measure 
the deviation from the neutral position with the goniometer arm (Figure 58), and record 
the reading. 
 



 
 

Consult the Ankylosis Section of Table 24 to determine the impairment of the toe. 
 
Amputation 
 
Amputations distal to the distal interphalangeal joint are expressed as a percentage of 

45%. 
 
Example: If 50% of the distal phalanx is 
amputated, the impairment is 50% x 45% = 22% of 
the toe. 
 
 
Proximal Interphalangeal Joint of the Second 
through Fifth Toes-Dorsi-and Plantar-flexion 
Abnormal Motion 
Abnormal motion is not measurable. 
 

 
Ankylosis 
 
Place the goniometer base as if measuring the 
neutral position (Figure 59). Measure the 
deviation from the neutral position with the 
goniometer arm (Figure 60), and record the 
reading. 
 
Consult the Ankylosis Section of Table 2 5 to 
determine the impairment of the toe. 
 
Amputation 

 
Amputations distal to the proximal 
interphalangeal joint and proximal to the distal 
interphalangeal joint are expressed as a 
percentage between 45% and 80%. 
 
Example: If 50% of the middle phalanx is 
amputated, the impairment is 45% + (50% x 

35%) = 63%. 
 
 
 
 
 
 



 
 

 
 
 
Metatarsophalangeal Joint of the Second through Fifth Toes-Dorsi- and Plantar-
flexion 
Abnormal Motion 
Place patient in the neutral position (Figure 50). 
 
Dorsi-flexion: Center the goniometer beneath the metatarsophalangeal joint of the toe 
being tested (Figure 61a). Record the goniometer reading. With the patient dorsi-
flexing the toe as far as possible (Figure 61b), follow the range of motion with the 
goniometer arm. Record the angle that subtends the arc of motion. 
 
Plantar-flexion: Center the goniometer over the metatarsophalangeal joint of the toe 
being tested (Figure 61c). Record the goniometer reading. Starting from the neutral 
position with patient plantar-flexing the toe as far as possible (Figure 61d), follow the 
range of motion with the goniometer arm. Record the angle that subtends the arc of 
motion. 
 
Consult the Abnormal Motion Section of Tables 26-29 to determine the impairment of 
the toe. 
 
Example: 20° active dorsi-flexion from neutral position (0°) is equivalent to 14% 
impairment of the second toe (Table 26). 
 
Add the toe impairment values contributed by dorsiflexion and plantar-flexion. The sum 
of these values is the impairment of the toe. 
 
Ankylosis 
Place the goniometer base as if measuring the neutral position (Figure 61a or 61c). 
Measure the deviation from the neutral position with goniometer arm and record the 
reading. 
 
Consult the Ankylosis Section of Tables 26-29 to determine the impairment of the toe. 
 
Example: A metatarsophalangeal joint with ankylosis at 20° dorsi-flexion is 
equivalent to 75% impairment of the second toe (Table 26). 
 
 
Amputation 
Amputations distal to the metatarsophalangeal joint and proximal to the proximal 
interphalangeal joint are expressed as a percentage between 100% and 80%. 
 
Example: If 50% of the proximal phalanx is amputated, the impairment is 80% + 
(50% x 20%) = 90%. 



 
 

 
Second Through Fifth Toes-Two or More Joints  
Measure separately and record the impairment of the toe contributed by each joint. 
Then, combine the impairment values using the Combined Values Chart to determine 
the impairment of the toe contributed by two or more joints. 
 
Example: % Impairment 
Description Second Toe of Toe 
Amputation at distal interphalangeal 
joint 45 
 
Proximal interphalangeal joint with 
ankylosis in neutral position 45 
 
Metatarsophalangeal joint with 20° 
active dorsi-flexion from neutral 
position 14 
 
Metatarsophalangeal joint with 20° 
active plantar-flexion from neutral 
position 7 
 
(14% + 7% = 21%; 21% combined 
with 45% = 57%; 57% combined with 
45% = 76%) 76 
 
 
Finally, consult Table 30 to determine the impairment of the foot contributed by the 
toe. In the example, foot impairment would be 2%. 
 
 
 
 
Foot-Involvement of Two or More Toes 
Measure separately and record the impairment of each toe involved. Then, measure 
separately and record the impairment of the foot as contributed by each toe. 
Add all the impairment values. Their sum equals the impairment of the foot. 
 
Finally, consult Table 31 to determine the impairment of the foot that is contributed by 
combinations of impairment of the toes, and consult Table 32 (p. 58) to determine the 
impairment of the lower extremity. 
For example, mid-tarsal joint ankylosis results in 10% impairment of the foot and 7% 
impairment of the lower extremity. 
 
 



 
 

3.2b Hind Foot 
 
Dorsi- and Plantar-flexion (Ankle Joint Primarily) 
 
Abnormal Motion 
Place the patient in the neutral position (Figure 62). 
 
Center the goniometer over the lateral malleolus (Figure 63). Note that the goniometer 
base lies along the axis of the tibia. Record the goniometer reading with the 
goniometer arm parallel to the sole of the foot. 
 
Dorsi-flexion: With the patient dorsi-flexing the foot as far as possible, follow the range 
of motion with the goniometer arm. Record the angle that subtends the arc of motion. 
 
Plantar-flexion: Starting from the neutral position with the patient plantar-flexing the 
foot as far as possible, follow the range of motion with the goniometer arm. Record the 
angle that subtends the arc of motion. 
 
Retest the range of dorsi- and plantar-flexion of the foot with the knee flexed to 45°. If 
the arcs of motion are different from those obtained previously, then the averages of 
the results represent the angles to be used in determining the impairment of the lower 
extremity. 
 
Center the goniometer over the lateral malleolus (Figure averages of the results 
represent the angles to be used 63). Note that the goniometer base lies along the axis 
in determining the impairment of the lower extremity. 
 
Consult the Abnormal Motion Section of Table 33 to determine the impairment of the 
lower extremity. 
 
Example: 10° active dorsi-flexion from neutral position (0°) is equivalent to 4% 
impairment of the lower extremity. 
 
Add impairment values contributed by dorsi-flexion and plantar-flexion. Their sum is 
the impairment of the lower extremity contributed by abnormalities of dorsi-flexion and 
plantar-flexion of the hind foot. 
 



 
 

Note: There may also be impairment of inversion or eversion, the value for which 
should be added (see below). 
 
Ankylosis 
Place the goniometer base as if measuring the neutral position (Figure 62). Measure 
the deviation from the neutral position with the goniometer arm and record the reading. 
 

Consult the Ankylosis Section of Table 33 to determine the 
impairment of the lower extremity. 
 
Example: A hind foot with ankylosis at 10° dorsi-flexion 
is equivalent to 50% impairment of the lower extremity. 
 
Note: There may also be impairment of dorsi- and plantar-
flexion, which should be added to impairment of inversion 
and eversion. 
 
 
 

Inversion and Eversion 
(Subtalar Joint Primarily) 

 
Abnorinal Motion 
Place the patient in the neutral position (Figure 64). 
The plane of the foot is at a right angle to the lower leg. 
The goniometer is not used. 
 
Inversion: Starting from the neutral position with the 
patient inverting the foot (Figure 65), record the range 
of motion by estimating the arc described by the plantar 
surface of the foot as it turns. 
 
Eversion: With the patient everting the foot (Figure 66), 

record the range of motion by estimating the arc described by the 
plantar surface of the foot as it turns. 
 
Consult the Abnormal Motion Section of Table 34 to determine the 
impairment of the lower extremity. 
 
Example: A foot with 20° inversion from neutral position (0°) is 
equivalent to 2% impairment of the lower extremity. 
 



 
 

Add impairment values contributed by inversion and eversion. Their sum represents 
the impairment of the lower extremity contributed by abnormal inversion and eversion 
of the hind foot. 
Ankylosis 
Estimate the angle of ankylosis by observing the angle of the plane formed by the 
plantar surface of the foot. 
 
Consult the Ankylosis Section of Table 34 to determine the impairment of the lower 
extremity. 
 
Example: A hind foot with ankylosis of 20° inversion is equivalent to 57% 
impairment of the lower extremity. 
 
 
Hind Foot-Two Ranges of Motion 
 
 
Abnorinal Motion 
Measure separately and record the impairment of the lower extremity that is 
contributed by each range of motion. Add the impairment values of the lower extremity 
contributed by all ranges of motion. Their sum is the impairment of the lower extremity 
contributed by the ankle and subtalar joints. 
 
 
Example:       % Impairment of 
Description     Lower Extremity 
10° active dorsi-flexion      4 
10° active plantar-flexion      11 
10° active inversion      4 
10° active eversion      2 
(4% +11% +4% +2% = 21%)      21 
 



 
 

 
Ankylosis 
Measure separately and record the impairment of the lower extremity that is 
contributed by ankylosis in each position. The larger impairment value represents the 
impairment of the lower extremity that is contributed by ankylosis of the ankle and 
subtalar joints. 
 
Example: % Impairment of 
Description Lower Extremity 
Ankylosis at 10° dorsi-flexion 50 
Ankylosis at 10° inversion 43 
 
T'he larger value is 50%; therefore, the lower extremity has 50% impairment due to the 
ankylosis. 
 
 
 
 
3.2c Knee Joint 
 
Flexion and Extension 
 
Abnormal Motion 
Place the patient in the neutral position (Figure 67). 
 
Center the goniometer next to the knee joint (Figure 67). Record the goniometer 
reading with one arm of the goniometer along the axis of the femur and the other arm 
along the axis of the lower leg. Maintain this relationship of the arms as motion is 
carried out. Record any deviation from the neutral position, which would indicate 
limitation of knee joint extension. 
 
With the patient flexing the knee as far as possible, follow the range of motion with the 
goniometer arm. Record the angle that subtends the arc of motion 
(Figure 68). 
 
Retest the flexion of the knee with the patient in a sitting position. If the arc of motion is 
different from that obtained previously, then the average of the results represents the 
value to be used in determining impairment of the lower extremity. 
 
Consult the Abnormal Motion Section of Table 35. Add the percentages for flexion loss 
and limitation of extension to determine impairment of the lower extremity. 
 
Note: If there is inability to extend the knee beyond 50° flexion, for weight-bearing 
purposes the degree of impairment is equivalent to that for amputation and no 
additional impairment value should be given for loss of range of motion. 



 
 

 
Example: 70° flexion from neutral position (0°) is equivalent to 28% impairment of the 
lower extremity. 
 
Example: Flexion to 100° with extension limited to 30° is equivalent to 35% impairment 
of the lower extremity (18% plus 17%, Table 35). 
 

 
Ankylosis 
Place the goniometer base as if 
measuring the neutral position 
(Figure 67). Measure the 
deviation from neutral position 
with the goniometer arm 
extending along the lower leg 
and record the reading. 

 
Consult the Ankylosis Section 
of Table 35 to determine the 
impairment of the lower 
extremity. 
Example: A knee joint with 
ankylosis at 20° flexion is 
equivalent to 60% impairment 
of the lower extremity. 
Table 36 lists impairment 
ratings for other disorders of the 
knee. 

 
 
 
 
 
 
3.2d Hip Joint 
 
Forward Flexion 
Abnormal Motion 
Place the patient in the neutral position (Figure 69) with the opposite hip flexed and 
held to lock the pelvis. The leg to be tested is extended in a relaxed position. 
 
Place the goniometer next to the hip joint (Figure 70). Record the goniometer reading. 
With the patient flexing the hip to be tested as far as possible (Figure 71), follow the 
range of motion with the goniometer arm until the superior iliac spine begins to move. 
Record the angle that subtends the arc of motion. 



 
 

 
Consult the Abnormal Motion Section of Table 37 to determine the impairment of the 
lower extremity. 
 
Example: 20° forward flexion from neutral position (0°) is equivalent to 14% 
impairment of the lower extremity. 
 

Ankylosis 
Place the goniometer base as if 
measuring the neutral position (Figure 
69). Measure the deviation from neutral 
position with the goniometer arm and 
record the reading. 
 
 
Consult the Ankylosis Section of Table 
37 to determine the impairment of the 
lower extremity. 

 
Example: A hip joint with ankylosis at 25° forward flexion is equivalent to 50% 
impairment of the lower extremity. 
 
Hip joint-Backward Extension Abnormal Motion 
Place the patient in the neutral position (Figure 72). 
 
Center the goniometer next to the hip (Figure 72) and record the reading. 
 
With the patient raising the leg as far as possible (Figure 73), follow the range of 
motion with the goniometer arm. Record the angle that subtends the arc of motion. 
 
Consult the Abnormal Motion Section of Table 38 to determine the impairment of the 
lower extremity. 
 

Example: 20° active backward 
extension from neutral position (0°) 
is equivalent to 2% impairment of 
the lower extremity. 
 

Add the impairment values contributed by forward flexion and backward extension. 
Their sum represents the impairment of the lower extremity contributed by abnormal 

forward flexion and backward 
extension of the hip. 
 
 
 



 
 

 
 
Ankylosis 
Place the goniometer base as if measuring the neutral position (Figure 72). Measure 
the deviation from neutral position with the goniometer arm and record the reading. 
 
Consult the Ankylosis Section of Table 38 to determine the impairment of the lower 
extremity. 
 
Example: A hip joint with ankylosis at 20° backward extension is equivalent to 90% 
impairment of the lower extremity. 
 
Hip joint-Abduction and Adduction Abnormal Motion 
Place the patient on a table in the neutral position (Figure 74) with the opposite hip 
flexed and held to lock the pelvis. The leg to be tested is extended in a relaxed 
position. 
 
Center the goniometer over the hip joint (Figure 74). Record the goniometer reading. 
Consider 90° as the neutral point. 
 
Abduction: With the patient abducting the thigh as far as possible (Figure 75), follow 
the range of motion with the goniometer arm. Record the angle that subtends the arc 
of motion. 
 
Adduction: Starting from the neutral position with the patient swinging the leg across 
the body as far as possible (Figure 76), follow the range of motion with the goniometer 
arm. Record the angle that subtends the arc of motion. 
 
Consult the Abnormal Motion Section of Table 39 to determine the impairment of the 
lower extremity. 
 
Example: 20° abduction from neutral position is equivalent to 8% impairment of the 
lower extremity. 

 
Add the lower extremity impairment 
values contributed by abduction and 
adduction. Their sum represents 
impairment of the lower extremity that 
is contributed by abnormal abduction 
and adduction of the hip. 
 
Ankylosis 
Place the goniometer base as if 
measuring the neutral position 
(Figure 74). Measure the deviation 



 
 

from the neutral position with the goniometer arm and record the reading. 
 
Consult the Ankylosis Section of Table 39 to 
determine the impairment of the lower extremity. 
 
Example: A hip joint with ankylosis at 20° 
abduction is equivalent to 85% impairment of the 
lower extremity. 
 
Hip Joint-Rotation 
Abnormal Motion 
Place the patient in the neutral position (Figure 
77). 
 
Center the goniometer over the middle of the heel 
(Figure 77). Record the goniometer reading with 
the goniometer arm lying between the second and 

third toes. Consider 90° as the neutral point. 
 
External rotation: With the patient externally rotating the hip as far as possible (Figure 
78), follow the range of motion with the goniometer arm. Record the angle that 
subtends the arc of motion. 
 
Internal rotation: Starting from the neutral position with the patient internally rotating 
the hip as far as possible (Figure 78), follow the range of motion with the goniometer 
arm. Record the angle that subtends the arc of motion. 
 
Consult the Abnormal Motion Section of Table 40 to determine the impairment of the 
lower extremity. 
 
Example: 20° active external rotation from neutral position (0°) is equivalent to 8% 
impairment of the lower extremity. 
 
Add the impairment values contributed by internal and external rotation. Their sum is 
the impairment of the lower extremity contributed by rotation of the hip. 
 
Ankylosis 
Place the goniometer base as if measuring the neutral position (Figure 77). Measure 
the deviation from neutral position with the goniometer arm and record the reading. 
 
Consult the Ankylosis Section of Table 40 to determine the impairment of the lower 
extremity. 
 
Example: A hip joint with ankylosis at 20° internal rotation is equivalent to 85% 
impairment of the lower extremity. 



 
 

 
Hip Joint-Two or More Ranges of Motion 
Abnormal Motion 
Measure separately and record the 
impairment of the lower extremity contributed 
by each range of motion. Add the impairment 
values contributed by ranges of motion. Their 
sum is the impairment of the lower extremity 
contributed by the hip joint. 
 
 
 

 
Example: % Impairment of 
Description Lower Extremity 
 
10° active forward flexion 16 
 
10° active backward extension 4 
 
10° active abduction 12 
 
10° active adduction 4 
 
(16% +4% + 12% +4% = 36%) 36 
 
Ankylosis 
 
Measure separately and record the impairment of the lower extremity contributed by 
ankylosis in each position. The largest impairment due to ankylosis is the impairment 
of the lower extremity contributed by the hip joint. 
 
 
 
 
 
 
Example: % Impairment of 
Description Lower Extremity 
Ankylosis at 25° forward flexion 50 
Ankylosis at 20° internal rotation 85 
 
The largest impairment value is 85%; therefore, the impairment rating is 85%. 
 
Table 41 lists impairment values due to other disorders of the hip joint. 



 
 

 
 
 
 
 
 
 
 
 
3.2e Lower Extremity-Involvement of Multiple Units 
 
Measure separately and record the impairment of the lower extremity contributed by 
each unit (foot, ankle and subtalar joints, knee joint, and hip joint). Then, combine the 
impairment values using the Combined Values Chart. 
 
Example:  % Impairment of 
Description  Lower Extremity 
Foot impaired at 57%  40 (Table 32) 
Hind foot impaired  30 
Knee impaired  20 
(40% combined with 30% = 58%; 
58% combined with 20% = 66%)  66 
 
Finally, consult Table 42 to determine the impairment of the whole person that is 
contributed by the lower extremity. 
Impairment values for amputations of various parts of the lower extremity are found in 
Table 43. 
 
 
 
 
3.2f Impairment of the Lower Extremity Due to Peripheral Nervous System 
Disorders 
 
Table 44 shows the site of origin and function of the peripheral nerves to the lower 
extremity. Figure 79 shows the sensory nerves and their roots of origin. The principles 
and methods of evaluation discussed in Section 3. 1i (page 36) for the upper extremity 
apply to the lower extremity as well. 
 

Note: Restrictions of motion and ankyloses 
may result from peripheral spinal nerve 
impairments. Consideration was given to 
such impairments when the percentage 
values set forth in this section were derived. 
Therefore, if an impairment results strictly 



 
 

from a peripheral nerve lesion, the evaluator should not apply the impairment values 
from both Sections 3.2a through 3.2d and this section, because this would result in a 
duplication and a multiplying of the impairment rating. However, when restricted 
motion or ankylosis exists but cannot be attributed to sensory involvement or muscle 
weakness, then values from Sections 3.2a through 3.2d may be combined with values 
of this section using the Combined Values Chart. 
  It is necessary for the physician to establish as accurately as possible the 
anatomic distribution of sensory and/or motor loss and verify that the distribution 
relates to a specific peripheral nerve or nerves before determining the percentage of 
permanent impairment. The diagnosis is based firmly on the patient's signs and 
symptoms. With a carefully obtained history, a thorough medical and neurological 
examination, and appropriate laboratory aids, the physician should characterize the 
pain, discomfort, and loss of sensation occurring in the areas innervated by the 
affected nerve, and also the degree of muscle strength that has been lost. 
 
Pain: The pain associated with peripheral spinal nerve impairment, and particularly 
with that of the sciatic and tibial nerves, sometimes has a constant burning quality. 
This pain is described as a major or minor causalgia in accordance with its severity, 
and it is evaluated on the same percentage basis as are other types of pain. Major 

causalgia that persists despite 
appropriate treatment can result in loss 
of function of the affected extremity and 
impairment that is as great as 100%. 
  In evaluating pain that is 
associated with peripheral spinal nerve 
disorders, the physician should 
consider: (1) how the pain interferes 
with the individual's performance of the 
activities of daily living; (2) to what 
extent the pain follows the defined 
anatomical pathways of the root 
(dermatome), plexus, or peripheral 
nerve; and (3) to what extent the 
description of the pain indicates that it 
is caused by the peripheral spinal 
nerve impairment. That is, the pain 
should correspond to other kinds of 
disturbances of the involved nerve or 
nerve root Complaints of pain that 
cannot be substantiated as above are 

not considered within the scope of this 
section (for a discussion of categories of 
pain and their characterization, see 
Appendix B). The examiner must determine 
whether the sensory or motor deficit is due 



 
 

to involvement of one or more nerve roots or of one or more peripheral nerves in order 
to use the appropriate table. Table 45 relates to nerve roots, Table 46 relates to the 
lumbosacral plexus, and Table 47 relates to the peripheral nerves affecting the lower 
extremity. 
  A grading scheme and procedure for determining impairment of a body part that 
is affected by pain, discomfort, or loss of sensation are found in Tables 10a and 10b, 
respectively. 
 
 
 
Strength: Involvement of peripheral spinal nerves or nerve roots may lead to 
paralysis or to weakness of the muscles supplied by them, as well as to characteristic 
sensory changes. In the case of weakness, the patient often will attempt to substitute 
stronger muscles to accomplish the desired motion. Thus, the physician should have 
an understanding of the muscles that are involved in the performance of the various 
movements of the body and its parts. 
  Muscle testing, including tests for strength, duration, repetition of contraction, 
and function, aids evaluation of the functions of specific nerves. Muscle testing is 
based on the principle of gravity and resistance, that is, the ability to raise a segment 
of the body through its range of motion against gravity and to hold the segment at the 
end of its range of motion against resistance. In interpreting muscle testing, 

comparable muscle functions on both sides of the body should be considered. 
A grading scheme and procedure for determining impairment of a body part that is 
affected by loss of strength are found in Tables 11a and 11b, respectively. 
 
Example: An injury of a patient's right knee resulted in surgery and prolonged 
therapy Following maximum medical rehabilitation, the examining physician found that 
the patient could extend his leg fully against gravity and some resistance. 



 
 

 
 
 
1. Motion involved is extension of the knee. 
2. Muscle performing motion is quadriceps femoris; see Table 44. 
3. Maximum loss of nerve due to loss of strength of femoral nerve is 30%; see 
Table 47 
4. Gradation of loss of strength is 5% to 20%; see Table 11. 
5. Therefore, impairment of the lower extremity is 20% x 30%, or 6%. 
 
 After the individual values for loss of function due to sensory deficit, pain, or 
discomfort, and loss of function due to loss of strength have been determined, the 
impairment to the part of the body or to the whole person is calculated by combining 
the values using the Combined Values Chart. 
 
Determination of impairment: The order in which permanent impairment of the 
peripheral spinal nerves will be discussed is (1) the spinal nerve roots; (2) the 
lumbosacral plexus; and (3) the named spinal nerves. 
 
The Spinal Nerve Roots 
The roots of the spinal nerves can be impaired by various diseases or by injuries that 
produce partial or complete, and unilateral or bilateral, effects. The degree of 
permanent impairment resulting from a spinal nerve root dysfunction would be 
reflected in the loss of function of the named spinal nerves having fibers from the 
specific nerve root. Since the named spinal nerves have fibers from more than one 
root, a dysfunction affecting two or more roots that supply fibers to the same nerves 
usually will be more impairing than a combination of the individual root impairment 
values (see section on lumbosacral plexus).  
 Table 45 provides values for the spinal nerve roots that are most frequently 
involved in the permanent impairment of the lower extremity. The values given are for 
unilateral involvement only. Where there is bilateral involvement, the values should be 
combined, using the Combined Values Chart at the end of the book. 
Values for impairment of a specific spinal nerve root that is not mentioned should be 
determined by taking into consideration the values that are suggested for a nerve 
having fibers from the specific nerve root. The reader should refer to the "The Named 
Spinal Nerves' 
 
 
 
 
The Lumbosacral Plexus 
Impairment due to lumbosacral plexus injury or disease can be determined by 
evaluating the various functions that are lost. The major nerves of the lower extremity 
and of the pelvic girdle are derived from the lumbosacral plexus (Figure 80). Thus, that 
plexus involves not only the lower extremity, but also bowel, bladder, and reproductive 



 
 

functions and trunk stabilization. Percentages for unilateral lumbosacral impairments 
are given in Table 46. 
 
The Named Spinal Nerves 
The named spinal nerves most frequently associated with impairments of the lower 
extremity are found in Table 47 The absence of some of the named spinal nerves and 
their impairment values indicates that impairment associated with those particular 
nerves seldom occurs or is considered to be of little significance. 
 The percentages are expressed in terms of unilateral involvement. When there is 
bilateral involvement, the unilateral impairments should be determined separately and 
each converted to whole person impairment. Finally, the unilateral values are 
combined by using the Combined Values Chart. 
Figure 81 is a schematic diagram of the major peripheral motor nerves of the lower 
extremities. 
 
Example: A patient suffered a simple fracture of the lower third of the femur with 
involvement of the sciatic nerve, After maximal medical rehabilitation, he still has some 
inability to extend his toes or dorsi-flex his foot, unless gravity is eliminated. He can 
plantar-flex against gravity and against some resistance. These losses of strength are 
determined to be equivalent to a 60% loss of strength due to involvement of the deep 
common peroneal nerve, and a 20% loss of strength due to involvement of the tibial 
nerve. There is also complete sensory loss over the posterolateral aspect of the leg 
and over the lateral aspect of the foot and heel, which is determined to be equivalent 
to a 100% loss of sensation due to sural nerve involvement. The evaluation of 
impairment would be determined as follows: 
 
 
 
 
 
 
 
       % Impairment of 
 Lower Whole 
Description Extremity Person 
Loss of function due to 
involvement of 
 
(a) deep common peroneal nerve 
(60% gradation in loss of strength 
x 25%, which is the maximum 
value for loss of function = 15%) 15 
 
(b) tibial nerve (20% gradation in 
loss of strength x 35%, which is the 



 
 

maximum loss of function = 7%) 7 
 
Loss of function of lower extremity 
due to loss of strength 
(15% combined with 7% = 21%) 21 
 
Loss of function of lower extremity 
due to sensory deficit from sural 
nerve involvement (100% x 5%) 5 
 
Impairment of lower extremity 
(21% combined with 5% = 25%) 25 
Impairment of whole person 
(Table 42)  10 
 
Note: If, as a result of the fracture and not of the sciatic nerve injury, a permanent 
ankylosis of the knee were to occur, the impairment value for ankylosis, as set forth in 
Section 3.2c, would be combined with the above peripheral spinal nerve impairment 
value. 
 
 
 
 
 
 
 
 
3.2g Impairment Due to Vascular Disorders of the Lower Extremity 
 
Table 48 provides a classification of impairments due to peripheral vascular disease. 
When amputation due peripheral vascular disease is involved, the impairment due to 
amputation should be evaluated according to Section 3.2a, 3.2b, 3.2c, or 3.2d, and 
combined with the appropriate value in Table 48, using the Combined Values Chart. 
Note that the values in Table 48 related to impairment of the lower extremity. 
 
 
 
 
 



 
 

 
3.3 The Spine 
 
3.3a General Principles of Measurement 
 
Because small, inaccessible spinal joints do not readily lend themselves to external 
visual observation required by goniometric measurement, standard goniometric 
techniques for measuring spinal movement can be highly inaccurate. Furthermore, the 
mobility of spinal segments is confounded by motion above and below the points of 
measurement. For example, forward hunching of the shoulders may increase the 
perceived degree of cervical flexion, unless the degrees of forward flexion of the 
shoulders is also measured. Hence, regional spinal motion is a compound motion, and 
it is essential to measure simultaneously motion of both the upper and lower extremes 
of that region. For this reason, measurement techniques using inclinometers are 
necessary to obtain reliable spinal mobility measurements. 
   Pain, fear, acute spasm, or neuromuscular inhibition may temporarily 
decrease spinal movement. Acute spasm is a phenomenon induced by recent 
overload and is a contraindication to the assessment of impairment of spinal mobility 
at that point in time. Impairment evaluation should be performed when a person's 
condition has become static and well-stabilized following completion of all necessary 
passive, surgical, and rehabilitative treatment, thus precluding measurement when 
acute processes remain active. If acute spasm is observed by the examiner, it should 
be noted in the report and the mobility measurements recorded for comparison 
purposes only. The patient must be reexamined in a few days or weeks when spasm 
has resolved, in order to obtain a valid mobility measurement.  
   Pain, fear of injury, or neuromuscular inhibition may also limit mobility by 
diminishing effort. Such limitations provide inaccurately low and inconsistent mobility 
measurements, leading to improperly inflated impairment values. Reproducibility of 
abnormal motion is currently the only known way to validate optimum effort. The 
examiner must take at least three consecutive mobility measurements, which must fall 
within +/-10% or 5° (whichever is greater) of each other to be considered consistent. 
Measurements may be repeated up to six times until consecutive measurements fall 
within this guideline. However, if inconsistency persists, the measurements are invalid 
and that portion of the examination is then disqualified. 
 
 
 
Principles for Calculating Impairment  
 
Evaluation of impairment of the spine involves both diagnosis-related factors (i.e., 
structural abnormalities), and musculoskeletal/neurological factors that require 
physiologic measurements. These sections provide guidance in both areas: first, a 
comprehensive diagnosis-based table (Table 49) is presented. Second, the technique 
for performing range of motion measurements of the spine using inclinometers is 
described. In addition, the evaluator should use the appropriate sections of the 



 
 

evaluation of the upper and lower extremities (Sections 3.1i, and 3.2f) for assessment 
of radiculopathies associated with spine impairment. (As new technology permits, 
valid, reproducible, and relevant measurement of other elements of human 
performance, such as isolated trunk strength, lifting, and task performance capabilities 
will be included in future editions of the Guides.) 

  The spine consists of three major regions: 
cervical, thoracic, and lumbar. Each region taken 
alone may result in a maximum percentage 
impairment of the whole spine (Figure 82) as follows: 
cervical = 80%, thoracic = 40%, and lumbar = 90%. 
The spine as a whole is considered equivalent to the 
whole person for purposes of impairment evaluation. 
For the sake of simplicity, all impairments in this 
section have already been adjusted for each regional 
percentage, permitting their expression as a percent 
impairment of the whole person. 
  In order to calculate total impairment of the 
whole person due to spine impairment: 
 
 
 
 
 
 
 
 
 
 
 
A. Select the primarily impaired region (cervical, 

thoracic, lumbar), 
 
1. If applicable, use Table 49 to obtain a diagnosis-based percentage of 
impairment. 
 
2. Test the regional range of motion (Section 3.3c, 3.3d or 3.3e) and obtain the 
percentage of impairment due to abnormal motion or ankylosis for each specific 
movement, using dual- or single-inclinometer methods. 
 
3. Perform at least three measurements of each range of motion, and calculate 
the permitted variability (+/-10% or 5°) based on either the maximum or median motion 
values. That is, check whether all three measurements fall within reproducibility 
guidelines by varying less than those amounts from either the maximum or median 
value. 
 



 
 

4. If consistency requirements are not met, perform additional tests up to a 
maximum of six until reproducibility criteria are satisfied. If testing remains inconsistent 
after six measurements, consider the test invalid and re-examine at a later date. 
 
5. Use the maximum range of motion and find the percentage of impairment in the 
appropriate tables. 
 
6. Add all range of motion impairment values for the one region; if the region is 

ankylosed, use the largest ankylosis impairment value. 
 
7. To obtain the impairment of the whole person due to the impairment of the region of 
the spine, use the Combined Values Chart to combine the diagnosis-based 
impairments with the impairment due to limited range of motion or ankylosis. 
 
B. Repeat the above steps for secondarily impaired spinal regions (cervical, thoracic, 
lumbar), inapplicable. 
 
C Combine all regional spine impairments into a single impairment of the whole person 
using the Combined Values Chart. 
 
D. Identify impairments due to neurological deficits (Sections3.1i and 3.2f) including 
radiculopathy and peripheral nerve injury, inapplicable. Be sure to equate these to 
impairment of the whole person. 
 
E. Combine all radicular and peripheral nerve injury impairments with the impairment 
of the whole person due to impairments of the spine. 
 
Note: Use the forms in Figures 83a-c to note ranges of motion, and the form in Figure 
84 to summarize the ratings of impairment. These forms may be reproduced without 
permission from the AMA. 
 
Note: For the purpose of impairment evaluation, ankylosis is defined as either: (a) 
complete absence of motion, or (b) planar restriction of motion preventing the subject 
from reaching the neutral position of motion in that plane. Using an impairment rating 
for ankylosis excludes the simultaneous use of the abnormal motion measurements 
from the same table. For example, an individual with a cervical flexion ankylosis angle 
of 40° may either: (a) have a fixed head position at 40° flexion, or (b) have sagittal 
range of motion from a minimum of 40° to a maximum of 60° flexion only (i.e., the 
person is unable to extend beyond 40° flexion). In either case, the impairment is 30% 
of the whole person. 
 
Use Table 50 if radiographic methods are used to determine impairment due to 
ankylosis. 
 
 



 
 

 
3.3b Impairments Due to Specific 
Disorders of the Spine 
Consult Table 49 for the rating of impairments due to specific disorders of the spine. 
 
 
 
 
 
 
 
 
 
3.3c Impairments Due to 
Range of Motion Abnormalities - Cervical Region 
Flexion and Extension 
Measurement of cervical flexion/extension using 2-inclinometer method  
 
1. Locate and place a skin mark over the T1 spinous process. Place the first 
inclinometer aligned in the sagittal plane over the T1 spinous process while holding the 
second inclinometer over the occiput with the subject in the seated position (Figure 
85a). The head should be in neutral position while the inclinometers are "zeroed out" 
 
2. Ask the subject to flex maximally and record both angles. Subtract the T1 inclination 
from occipital inclination to obtain the cervical flexion angle (Figure 85b). Return the 
head to the neutral position so that both inclinometers read "0" again. 
 
3. Instruct the subject to extend the neck as far as possible, again recording both 
inclinometer angles. Subtract the T1 inclination from the occipital inclination angle to 
obtain the cervical extension angle (Figure 85c). Again ask the subject to return the 
head to the neutral position. 
 
Note: Full cervical extension may interfere with the customary placement of the 
inclinometers; the examiner will find the head striking the T1 inclinometer. In this 
situation the inclinometer at T1 should simply be moved laterally to sit in the sagittal 
plane over an alternative high thoracic measuring point, such as the spine of the 
scapula (Figure 85d). Extension should then be measured in the customary 2-
inclinometer method with the thoracic inclinometer "zeroed out" with the head in the 
neutral position. Since it is only the difference between the upper and lower 
inclinometers that is of importance (rather than the absolute value of the lower 
inclinometer), this choice of placement will not affect the overall mobility or consistency 
factors in any significant way. 
 



 
 

4. Repeat the procedure three times. Only the cervical flexion angle and extension 
angle need be consistently measured to within +/-10% or 5°, whichever is greater. The 
final measurement for impairment evaluation is the greatest angle measured. 
 
5. Consult the Abnormal Motion Section of Table 51 to determine the impairment 
of the whole person. 
 
Measurement of cervical spine flexion/extension using single inclinometer 
method  
(for automated devices capable of calculating compound joint motions) 
 
1. Locate and place a skin mark over the T1 spinous process. With subject in the 
seated position, place the inclinometer aligned in the sagittal plane over the skin mark 
and set the first "0" reading (Figure 86a, position 1). Move the inclinometer to the 
occiput and set the second "0" reading  
(Figure 86a, position 2). 

 
2. Ask the subject to flex the head maximally and 
record the occipital flexion angle (Figure 86b, position 3). 
Move the inclinometer to the T1 skin mark duplicating the 
original inclinometer position and record the angle while 
the subject maintains the flexed position (Figure 86b, 
position 4). Then ask the subject to return to the neutral 
head position and obtain the calculated cervical flexion 
angle. 
 
3. After recording the "0" readings first at TI, then over 
the occiput, ask the subject to produce a full cervical 
extension and rerecord the angles at the occiput and T1 

sequentially to obtain calculated cervical extension 
angle. 
 
Note: When extension is near normal, placement of the 
inclinometer at T1 in maximal extension may be 
impossible, and the examiner must place a skin mark 
over the scapular spine. The "0" reference points are 
measured initially at the scapular spine, then at the 
occiput in neutral position. The third data point is 
recorded as the inclinometer remains on the occiput 
while the cervical spine is fully extended. The 4th point is 
recorded again over the scapular spine. 
 

4. Repeat the procedure three times. Only the cervical flexion angle and extension 
angle need be consistently measured within +/-10% or 5°, whichever is greater The 
final measurement for impairment evaluation is the greatest angle measured. 



 
 

 
5. Consult the Abnormal Motion Section of Table 
51 to determine the impairment of the whole person. 
 
Example: Occipital flexion measurements of 60°, 
40°, and 45°, respectively, are matched with T1 flexion 
measurements of 20°, 5°, and 5°, respectively. This 
provides cervical flexion angle measurements of 40°, 
35°, and 40°, respectively. Reproducibility falls within 
the criteria for validity since the difference between the 
three measures is within +/-50. The largest flexion 
angle is 40° and the impairment due to abnormal 

motion is 2%. (See Table 51.) 
 

 
Example: Occipital flexion is recorded at 20°, 
30°, and 40°, respectively, while T1 motion is 
recorded at 20°, 10°, and 5°, respectively this 
produces cervical flexion angles of 0°, 20°, and 35°, 
falling outside validity criteria. Repeated gross 
(occipital) measures were 50°, 40°, and 25°, 
respectively, while T1 measurements were 5°, 10°, 
and 10°, respectively, providing a flexion angle of 
45°, 30°, and 15°. Persistent inconsistency provides 
evidence of suboptimal patient effort, invalidating 
the test. Impairment based on abnormal motion is 
deferred to a later date when valid measurements 
can be obtained. Complete the examination 

combining impairments on the forms (Figures 83a and 84) excluding impairment for 
cervical flexion/extension. 
 
 
Ankylosis 
1. Note whether there is no motion of the cervical spine whatsoever in the sagittal 
plane, or simply whether the spine is not able either to flex or extend beyond the 
neutral point. Determine if the ankylosis is in flexion or extension. If some motion is 
possible in the sagittal plane, ask the subject to hold the position closest to the neutral 
point. 
 
2. Place an inclinometer base against a vertical surface to measure the neutral "0" 
position. Place the inclinometer in the sagittal plane at the upper aspect of the cervical 
spine along the long axis of the cervical spine with head in the position as described 
above. 
 



 
 

3. Place the inclinometer at T1 and record the T1 angle. Subtract the T1 angle 
from the upper cervical angle to obtain the ankylosis angle in either flexion or 
extension. 
 
4. Consult the Ankylosis Section of Table 51 to determine the impairment of the 
whole person. 
 
Example: A cervical region with ankylosis at 25° extension is equivalent to 20% 
impairment of the whole person. 
Consult Table 50 if radiographic methods are chosen to determine impairment due to 
ankylosis. 
 
Cervical Region-Lateral Flexion 
Measurement of cervical spine lateral flexion using 2-inclinometer method  
 

1. Locate and place a skin mark over the T1 spinous 
process. With the subject in the seated position, place 
the first inclinometer aligned in the coronal plane over 
the T1 spinous process while holding the second over 
the occiput (Figure 8 7a). The head should be in the 
neutral position while the inclinometers are "zeroed 
out" 
 
2. Ask the subject to incline the head maximally to 
the right and record both angles (Figure 87b). Subtract 
the T1 inclination from the occipital inclination for the 
cervical tight lateral flexion angle. Return the head to 
the neutral position so that both inclinometers read "0" 
again. 

 
3. Instruct the subject to incline the head maximally to the left as far as possible, 
again recording both inclinometer angles and subtracting the T1 angle from the 

occipital inclinometer angle to obtain the 
cervical left lateral flexion angle (Figure 87c). 
Again ask the subject to return the head to the 
neutral position. 
 
4. Repeat the procedure three times. Only 
the left and right lateral flexion angles need be 
consistently measured to with +/-10% or 5°, 
whichever is greater. The final measurement for 
impairment evaluation is the greatest angle 
measured. 
 
 



 
 

5. Consult the Abnormal Motion Section of Table 52 to determine the impairment 
of the whole person. 
 
Measurement of cervical spine lateral flexion using the single inclinometer 
method (for automated devices capable of calculating compound joint motions) 
 
1. With the subject in the seated position, locate and place a skin mark over the 
T1 spinous process (Figure 88a, position 1). Place the inclinometer aligned in the 
coronal plane over the skin mark and set the first "0" reading. Move the inclinometer to 
the occiput and set the second "0" reading (Figure 88a, position 2). 
 
2. Ask the subject to incline the head maximally to the right and record the 
occipital flexion angle (Figure 88b, position 3). Move the inclinometer to the T1 skin 
mark duplicating the original inclinometer position and record the angle (Figure 88b, 
position 4). Then ask the subject to resume the neutral head position, rerecord the "0" 
reading at T1 and calculate the cervical right lateral flexion angle. 
 
3. Record the "0" readings at T1, then over the occiput, asking the subject to 
incline the head maximally to the left, and rerecord the angles at the occiput and T1 
sequentially to obtain the calculated cervical left lateral flexion angle. 
 
4. Repeat the procedure three times. Only the left and right lateral flexion angles 
need be consistently measured to within +/-10% or 5°, whichever is greater. The final 
measurement for impairment evaluation is the greatest angle measured. 
 
5. Consult the Abnormal Motion Section of Table 52 to determine the impairment 
of the whole person. 
 
Example: Occipital right lateral flexion measures 20°, 35°, 35°, and 40°, 
respectively. T1 right lateral flexion measures 15°, 5°, 10°, and 10°, respectively. 
Cervical right lateral flexion angle measures 5°, 30°, 25°, and 30°, respectively. The 
first measurement was thrown out as an invalid measure, necessitating a fourth 
measurement, but the succeeding three consecutive measures fulfilled validation 
criteria. The best right lateral flexion angle is 30°, and the impairment is 1%. 
 
6. Add the impairment values contributed by left lateral flexion and right lateral 
flexion. Their sum represents the impairment of the whole person that is contributed by 
abnormal lateral flexion of the cervical region. 
 
Ankylosis 
1. Determine if the subject has no cervical coronal motion whatsoever, or is simply 
unable to attain the neutral position. If the patient has some motion, ask him or her to 
maintain the position closest to neutral 
 



 
 

2. Place the inclinometer base against a horizontal surface (desk or table top) to 
obtain the neutral "0" coronal plane position. Place the inclinometer at e upper edge of 
the cervical spine aligned perpendicular to the long axis of the cervical spine and 
record deviation from neutral. 
 
3. Align the inclinometer perpendicular to T1 in the coronal plane to measure the 
deviation of the shoulder/thoracic spine. Subtract TI measurement from the 
shoulder/thoracic measurement to obtain the ankylosis angle. 
 
4. Consult the Ankylosis Section of Table 52 for the cervical region to determine 
the impairment of the whole person. 
 
Example: A cervical region with ankylosis angle of 30° right lateral flexion is 
equivalent to a 30% impairment of the whole person. 
 
Cervical Region-Rotation 
Because the technique stabilizes the shoulders in the supine position, for 
measurement of rotation only a single inclinometer is needed. In effect, this is a 
simple, not a compound, joint mobility measurement. 
 
Measurement of cervical rotation 
1. Have the subject recline in the supine position on a flat examination table with 
shoulders exposed to permit direct observation of excessive shoulder rotation. Stand 
at the head of the table and place the inclinometer in the coronal plane with the base 
near the back of the head approximately in line with the cervico-occipital junction. 
Record the neutral "0" position with the subject's nose pointing to the ceiling (Figure 
89a). 
 
2. Ask the subject to rotate the head maximally to the right and record the cervical 
right rotation angle (Figure 89b). 
 
3. Ask the subject to rotate the head maximally to the left and record the cervical 
left rotation angle. 
 
4. Repeat the procedure three times. Only the right and left cervical rotation 
angles need be consistently measured to within +/-10% or 5°, whichever is greater. 
The final measurement for impairment evaluation is the greatest angle measured. 
 
5. Consult the Abnormal Motion Section of Table 53 to determine the impairment 
of the whole person. 
 
Example: Left rotation is recorded at 15°, 35°, 40°, and 35°, respectively. The 
invalid initial measurement is thrown out, necessitating a fourth measurement that 
meets validation criteria. The best measurement of 40° corresponds to an impairment 
rating due to abnormal left cervical rotation of 2%. 



 
 

 
6. Add the impairment values contributed by left rotation and right rotation. Their 
sum is the impairment of the whole person that is contributed by abnormal rotation of 
the cervical region. 
 
Ankylosis 
1. Determine if the subject has no cervical axial motion whatsoever, or is simply 
unable to attain the neutral position. If the patient has some motion, ask him or her to 
maintain the position closest to neutral. 
 
2. Place the base of the inclinometer on a horizontal flat surface (desk or table 
top) to obtain the neutral "0" position. With the subject in the supine position, place the 
base of the inclinometer at the base of the head in a position identical to that used for 
measuring cervical rotation, but in line with the patient's nose. Record the rotational 
ankylosis angle. 
 
3. Consult the Ankylosis Section of Table 53 to determine the impairment of the 
whole person. 
 
Example: A cervical region with ankylosis at 20° right rotation is equivalent to an 
impairment of 20% of the whole person. 
Consult Table 50 if radiographic methods are chosen to determine impairment due to 
ankylosis. 
 
 
 
 
3.3d Impairments Due to Range of Motion Abnormalities- 
Thoracic Region 
 
 
Flexion and Extension 
Thoracic flexion/extension is a relatively limited motion with a degree of extension 
significantly determined by the subject's posture and the degree of fixed kyphosis in 
the thoracic spine. For this reason, in this region of the spine it is more convenient to 
substitute a slightly different concept for measurement of flexion/extension. Instead of 
extension, the subject is measured in the "military brace" posture to obtain the angle of 
minimum kyphosis. Following this, the angle of thoracic flexion is obtained by fully 

flexing the thoracic spine from the "military brace" 
position. The angle of minimum kyphosis is actually 
a measure of ankylosis, and impairment resulting 
from this angle should be found in the Ankylosis 
Section of Table 54. 
 



 
 

Measurement of thoracic flexion/extension using 2-inclinometer method  
1. Locate and place a skin mark over the T1 and T12 spinous processes. Place both 
inclinometers against a true vertical surface, such as a wall, and record the neutral "0" 
position. Place the inclinometers over T1 and T12 spinous processes while instructing 
the subject to maintain the maximally extended "military brace," straight posture 
position (Figures 90a or b). Subtract the T12 inclinometer reading from the T1 
inclinometer reading to obtain angle of minimum kyphosis. Find the impairment level in 
the Ankylosis Section of Table 54. 
 

2. Next, "zero out" the inclinometers to the 
neutral "0" position with subject in the erect 
"military brace" posture. Then ask the subject to 
place the hands on the hips and flex fully by 
curving the thoracic spine. Bending at the hips is 
permitted. Subtract the T12 inclinometer reading 
from the TI inclinometer reading to obtain the 
angle of thoracic flexion (Figures 90c or d). 
 
3. A reproducibility test is best facilitated in 
the sitting position. Seat the subject on a stool 
and ask the subject to flex maximally the thoracic 

spine from the "military brace" position after 
recording the neutral "0" position with the 
subject sitting erect on the stool. The seated 
angle of thoracic flexion should be identical 
to the angle obtained in the erect position. 
Repeat either the sitting or standing test 
to obtain three values that are within + /- 
10% or 5°, whichever is greater. If the validity 
characteristics of the three tests are 
insufficient, simply repeat alternating 
tests (sitting or standing) to obtain up to 
six measurements. 
 
 
 
 
4. Consult the Abnormal Motion Section of Table 54 to determine the impairment 
of the whole person. 
 
 
 
 
 



 
 

Measurement of thoracic spine flexion/extension using single inclinometer 
method (for automated devices capable of calculating compound joint motions) 
 
1. Utilize either the standing or sitting methods as described under the 2-
inclinometer method. Obtain the neutral reading "0" on a vertical surface such as a 
wall. With the subject in the erect "military brace" position place the inclinometer at T1 
and record, followed by an inclinometer reading at T12. Subtract one measurement 
from another to obtain the angle of minimum kyphosis. 
 
2. With the subject in either the standing or sitting Position, with the subject in the 
erect "military brace" posture and the inclinometer over the T12 skin mark, record the 
position, then move the inclinometer to the T1 skin mark and record the position. 
 

3. Ask the subject to flex maximally by 
curving the thoracic spine with the inclinometer 
maintained over T1, and record the position. 
Facilitate maximum movement by asking the 
subject to place the hands on the hips if in the 
standing position or to drop the head between the 
knees if in the sitting position. Then move and 
record the position at the T12 skin mark, 
calculating the angle of thoracic flexion. 
 
4. Alternately repeat the standing and sitting 
techniques to obtain at least three measurements 
of the angle of thoracic flexion that are within +/-
10% or 5°, whichever is greater. 

 
5. Consult the Abnormal Motion Section of 
Table 54 to determine the impairment of the whole 
person. 
 
 
 
 
 
Ankylosis 
In thoracic flexion/extension, the angle of minimum 
kyphosis is actually the ankylosis angle. Excessive 
kyphosis or thoracic lordosis may produce an 

impairment, as noted in Table 54. 
 
Example: A subject with ankylosing spondylitis attempts to extend his thoracic 
spine fully, but demonstrates an angle of minimum kyphosis of 45°. On attempting 
maximum flexion, T1 readings of 80°, 90°, and 100° are recorded, respectively, while 



 
 

T12 flexion angles of 25°, 30°, and 40° are recorded, respectively. The maximum true 
thoracic flexion is 55°, 60°, and 60°, respectively. The angle of thoracic flexion, which 
is derived by subtracting the angle of minimum kyphosis for each trial is 10°, 15°, and 
15°, respectively. These meet validity criteria. According to Table 54 the impairment 
due to ankylosis (angle of minimum kyphosis) is 5% of the whole person, while the 
impairment due to abnormal motion of 15° is 2%. The total impairment is the greater of 
the ankylosis or abnormal motion percentages, or in this instance, 5%. 
Consult Table 50 if radiographic methods are chosen to determine impairment due to 

ankylosis. 
 
Thoracic Region-Rotation 
Measurement of thoracic rotation using 
2-inclinometer method  
1. The subject may be seated or standing 
(whichever is more comfortable) in a 
forward flexed position with the thoracic 
spine in as horizontal a position as can be 
achieved. Locate and place a skin mark 
over the T1 and T12 spinous processes. 
Place the first inclinometer, aligned in the 

axial and vertical planes, over the TI 
spinous process while holding the 
second over the T12 spino us process. 
The trunk should be in the neutral 
rotational position while the inclinometers 
are "zeroed out" (Figure 91a). 
 
2. Ask the subject to rotate the trunk 
maximally to the right and record both 
angles. Subtract the T12 inclination from 
the T1 inclination for the thoracic tight 
rotation angle (Figure 91b). Return the 
trunk to the neutral position so that both 
inclinometers read "0" again. 

 
3. Instruct the subject to rotate the trunk maximally to the left as far as possible, 
again recording both inclinometer angles and subtracting the T12 angle from the T1 
inclinometer angle to obtain the thoracic left rotation angle (Figure 91c). 
 
4. Repeat the procedure three times. Only the left and tight rotation angles need 
be consistently measured to within +/-10% or 5°, whichever is greater. The final 
measurement for impairment evaluation is the greatest' angle measured. 
 
5. Consult the Abnormal Motion Section of Table 55 to determine the impairment 
of the whole person. 



 
 

 
 
Measurement of thoracic spine rotation using single inclinometer method  
(for automated devices capable of calculating compound joint motions) 
 
 
1. The subject may be seated or standing (whichever is more comfortable) in a 
forward flexed position with the thoracic spine in as horizontal a position as can be 
achieved. Locate and place a skin mark over the T1 and the T12 spinous processes. 
Place the inclinometer aligned in the axial and vertical planes, over the T12 spinous 

process and set the first "0" reading. Move the 

inclinometer to T1 and set the second "0" reading. 
 
2. Ask the subject to rotate the trunk 

maximally to the right and record the 
T1 rotation angle. Move the 
inclinometer to the T12 skin mark 
duplicating the original inclinometer 
position and record the angle. Then ask 
the subject to resume the neutral trunk 
position and rerecord the "0" reading.  

Calculate the thoracic eight-rotation angle. 
 
3. Record the "0" readings first at T12 then at 
T1; ask the subject to produce full thoracic left 
rotation and rerecord angles at T1 and T12 
sequentially to obtain the calculated thoracic 



 
 

left rotation angle. 
 
4. Repeat the procedures three times. Only the thoracic right and left rotation angles 
need be consistently measured to within +/-10% or 5°, whichever is greater. 
 
5. Consult the Abnormal Motion Section of Table 55 to determine the impairment of 
the whole person. 
 
Example: T1 rotation to the right measures 15°, 25°, and 15°, respectively T12 
rotation measures 5°, 15°, and 5°, respectively The right rotation angle is 10°, and the 
impairment is 2%. 
Ankylosis 
Rotational ankylosis in the thoracic spine is generally a component of a scoliosis 
deformity, and creates only limited impairment. Utilize the same posture used for 
measuring abnormal motion in the thoracic spine, and ask the subject to achieve 
maximum correction of the rotatory deformity. Then, subtract the T 12 rotation angle 
from the T1 rotation angle, which gives the ankylosis angle. Refer to the Ankylosis 
Section of Table 55 to determine impairment. 
 
 
3.3e Impairments Due to Range of Motion Abnormalities Lumbosacral Region 
Flexion and Extension 
Abnormal Motion 
 
 
1. An additional "effort factor" is available to check lumbar spine flexion. This is 



 
 

particularly useful because perceived lumbar flexion is actually a compound movement 
of both the lumbar spine and the hips (measured at the sacrum), in which hip flexion 
normally accounts for at least 50% of total flexion. A comparison of hip flexion to 
straight leg raising on the tightest side offers a validation measure independent of 
reproducibility. The test is invalid and must be repeated if the following validity criterion 
is not met: 
Tightest straight leg raising (SLR)- (hip flexion + hip extension) < 10° 
 
If repeat flexion measurements that are otherwise reproducible are consistently 
associated with an abnormal hip/SLR motion pattern, the measurements are not valid. 
 
 
2. There is a normal relationship between true lumbar flexion and hip flexion, in which 
true lumbar flexion represents the higher percentage of gross flexion during early 
forward bending, whereas hip motion represents the higher percentage of terminal 
forward mobility (Figure 92). Suboptimal effort on repeated tests may still show a 
"normal" pattern to the spine/hip ratio consistent with Figure 92. Even if this "normal" 
pattern is seen, the persistence of suboptimal effort of spine motion should result in 
the examiner deferring the examination to a later date when valid measurements can 
be obtained (unless the visualized true spine motion is high enough to warrant a 0% 
impairment).  
 
Measurement of lumbosacral flexion/extension using 2-inchnometer method 
 
 
  1. Locate and place skin marks over the T12 spinous process and the sacrum. 
Place the first inclinometer aligned in the sagittal plane over the T12 spinous process 
while holding the second over the sacrum. It is generally convenient to place the sacral 
mark at or near the sacral midpoint, since if the mark is placed too high on the sacral 
convexity, the inclinometer may be displaced when performing the measurement of 
extension. The subject should be in the standing position, with knees straight, with 
weight balanced on both feet, with hands on hips for support if necessary to permit 
greater motion. The trunk should be in the neutral position while the inclinometers are 
“zeroed out” (Figure 93a). 
  2. Ask the subject to flex maximally and record both angles. Subtract the sacral 
(hip) inclination from the T12 inclination for the true lumbar flexion angle. Return the 
trunk to the neutral position so that both inclinometers read “0” again (Figure 93b). 
  3. Instruct the subject to extend the trunk as far as possible, again recording 
both inclinometer angles and subtracting the sacral (hip) angle from the T12 
inclinometer angle to obtain the true lumbar extension  angle (Figure 93c). Again 
ask the subject to return the trunk to the neutral position. 
  4. Record the straight leg raising (SLR) angle by placing the inclinometer on 
each tibial spine with both knees extended, and compare the tightest SLR to sacral 
(hip) motion (flexion + extension). If the SLR exceeds total  sacral (hip) motion by 
more than 10°, the test is invalid and should be repeated (Figure 93d). 



 
 

 
  5. Consult the Abnormal Motion Section of Table 56 to determine the 
impairment of the whole person.  
 
Measurement of lumbosacral spine flexion/extension using single inclinometer 
method 
(for automated devices capable of calculating compound joint motions) 
 
  1. Locate and place skin marks over the T12 spinous process and the sacrum. 
It is generally convenient to place the sacral mark at or near the sacral midpoint, since 
if the mark is placed too high on the sacral convexity, the inclinometer may be 
displaced when performing the measurement of extension. Place the inclinometer 
aligned in the sagittal plane, with the subject in the standing position, with knees 
straight, with weight balanced on both feet, and with hands on hips for support if 
necessary to permit greater motion. Place the inclinometer over the T12 skin mark and 
set the first "0" reading. Move the inclinometer to the sacrum and set the second "0" 
reading. 
 

  2. Ask the subject to flex the trunk maximally and record the sacral (hip) flexion 
angle. Move the inchnometer to the T12 skin mark duplicating the original inclinometer 
position and record the angle. Then ask the subject to resume the neutral trunk 
position, rerecord the "0" readings and calculate the true lumbar flexion angle. 
 
  3. Record the "0" readings first at T12 then over the sacrum, then ask the 



 
 

subject to produce full lumbosacral extension and rerecord the angles at the sacrum 
(hip) and T12 sequentially to obtain the calculated true lumbar extension angle. 

 
  4. Record the straight leg raising angle (SLR) 
by placing the inclinometer on each tibia] spine with 
both knees extended, and compare the tightest SLR 
to sacral (hip) motion (flexion + extension). If the SLR 
exceeds total sacra motion by more than 10°, the test 
is invalid and should be repeated. 
 
  5. Consult the Abnormal Motion Section of 
Table 56 to determine the impairment of the whole 
person. 
 

Example: T12 flexion measurements of 50° and 
90° are matched with sacral (hip) flexion 
measurements of 25° and 65°, respectively. Sacral 
(hip) extension angles are 10° and 10°, 
respectively, while the tightest SLR is measured at 
70° and 75°, respectively. 
In the first test, there is total sacral (hip) motion of 
25° + 10° = 35°, compared to a straight leg raise of 
70°, which fails the validation criterion of SLR (total 
sacral (hip) motion is exceeded by more than 101). 
In the second test, however there is total sacral 
(hip) motion of 65° + 10° = 75°, exactly identical to 
the SLR of 75° on the second test, producing a 
valid test. In this case, the true lumbar motion is 
25° (90°-65°) and the impairment rating, according 
to Table 56, is 7% (sacral flexion angle = 45° +, 
true lumbar flexion angle = 15-30°). 
 

 
 
Ankylosis 
 
Ankylosis in the lumbosacral spine has significance only if immobility occurs in both 
the hips and the lumbar spine region, so that that neutral position cannot be attained in 
the sagittal plane. This is a very rare event. isolated fusions of either a hip or two to 
three spinal levels place additional stresses on adjacent segments, but do not lead to 
biomechanical failure of the functional unit. Thus, impairments related to fusion of part 
of the lumbar/hip motion complex are treated only under the Abnormal Motion Section 
of Table 56. 
 
 



 
 

Lumbosacral Region-Lateral Flexion 
Abnormal Motion 
Measurement of lumbosacral lateral flexion using 2-inclinometer method  
 
1. With the subject standing erect with knees straight, locate and place a skin mark 
over the T12 spinous process and the sacrum. Place the first inclinometer aligned in 
the coronal plane over the T12 spinous process while holding the second over the 
sacrum (Figure 94a). The trunk should be in the neutral position while the 
inclinometers are "zeroed out" 
 
2. Instruct the subject to bend the trunk maximally to the right and record both angles. 
Subtract the sacral (hip) inclination from the T12 inclination for the lumbar right lateral 
flexion angle (Figure 94b). Return the trunk to the neutral position so that both 
inclinometers read "0" again. 
 
3. Instruct the subject to bend the trunk maximally to the left as far as possible, again 
recording both inclinometer angles and subtracting the sacral (hip) angle from the T12 
inclinometer angle to obtain the lumbar left lateral flexion angle. Again ask the subject 
to return to the neutral position. 
 
4. Repeat the procedure three times. Only the left and right lateral flexion angles need 
be consistently measured to within +/-10% or 5°, whichever is greater. The final 
measurement for impairment evaluation is the greatest angle measured. 
 
5. Consult the Abnormal Motion Section of Table 57 to determine the impairment of 
the whole person. 
 
Measurement of lumbosacral spine lateral flexion using single inclinometer 
method (for automated devices capable of calculating compound joint motions) 
 
1. With the subject standing erect with knees straight, locate and place skin marks 
over the T12 spinous process and the sacrum. Place the inclinometer aligned in 
coronal plane over T12 skin mark and set first “0” reading. Move the inclinometer to 
the sacrum and set the second "0" reading. 
 
2. Ask the subject to bend the trunk maximally to the right and record the sacral 
(hip) flexion angle. Move the inclinometer to the T12 skin mark duplicating original 
inclinometer position and record the angle. Then ask the subject to resume the neutral 
position, rerecord the "0" readings and calculate the lumbar right lateral flexion angle. 



 
 

 
3. Record the "0" readings first at T12 then 
over the sacrum. Ask the subject to produce 
full lumbosacral left flexion and rerecord 
angles at the sacrum and T12 sequentially to 
obtain the calculated lumbar left lateral flexion 
angle. 
 
4. Repeat the procedure three times. Only 
the left and right lateral flexion angles need be 
consistently measured to within +/-10% or 5°, 
whichever is greater The final measurement 
for impairment evaluation is the greatest angle 
measured. 
 
5. Consult the Abnormal Motion Section of 
Table 57 to determine the impairment of the 
whole person. 
 
Example: T12 lateral flexion to the right 
measures 20°, 20°, 30°, and 25°, respectively. 
Sacral (hip) lateral flexion measures 15°, 5°, 
10°, and 10°, respectively The lumbosacral 
right lateral flexion angle measures 5°, 15°, 
20°, and 15°, respectively. The first 
measurement was discarded as an invalid 
measure, necessitating a fourth measurement, 

but the succeeding three consecutive measures fulfilled validation criteria. The best 
right lateral flexion angle is 20°, and 
the impairment is 1%. 
 
 
 
Ankylosis 
 
Ankylosis in the lumbosacral lateral 
flexion generally represents a 
scoliosis, usually producing only 
limited impairment. Mark the T12 and 
sacral spinous processes and ask the 
subject to stand in the most erect 
position possible (correcting the 
deformity). Using the simple 
measurement mode in the coronal 
plane, subtract the sacral (hip) 



 
 

inclination from the T12 inclination and 
record the ankylosis angle. Obtain the 
impairment from Table 57. 



 
 

 
 
3.4 The Pelvis 
 
The following shows impairment values associated with disorders of the pelvis: 
 
         % Impairment 
Disorder    of Whole Person 
 
1. Healed fracture without 
displacement or residuals     0 
 
2. Healed fracture with displacement 
and without residuals, involving: 
 a. Single ramus       0 
 b. Rami, bilateral       0 
 c. Ilium        0 
 d. Ischium        0 
 e. Symphysis pubis, without 
 separation       5 
 f. Sacrum        5 
 g. Coccyx        0 
 
3. Healed fracture with displacement, 
 deformity and residuals: 
 a. Single ramus      0 
 b. Rami, bilateral      5 
 c. Ilium       2 
 d. Ischium, displaced 1 inch 
or more        10 
 e. Symphysis pubis, 
 displaced or separated       15 
 f. Sacrum, into sacroiliac joint      10 
 g. Coccyx, non-union or excision   5 
 h. Fracture into acetabulum   evaluate on basis 
        of restricted 
        motion of hip joint 
The impairment value for hemipelvectomy is 50% of the whole person (Table 43). 
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Addendum to Chapter 3 
 
 
A. Introduction 
 
  Sections 3.3a through 3.3e introduce the inclinometer technique in evaluating 
impairments due to loss of range of motion of the spine. Realizing that many users of 
the Guides may not be able to convert immediately to this newer technique, or that 
they may be consulting on cases that originated at a time prior to the adoption of this 
new technique as the preferred method for evaluating spinal impairment, we provide in 
this addendum a modification of the goniometer technique for evaluating range of 
motion of the spine. This addendum should be used only until the examiner develops 
the skiffs to use the inclinometer technique-we recommend that such skills should be 
in place by one year after the publication date of this third edition of the Guides. After 
that time only the inclinometer will be valid, and the goniometer should be used only 
for cases that pre-date the publication of the third edition, which, for consistency, must 
be evaluated using the goniometer.  

  Oftentimes, two or more physicians 
are asked to evaluate the impairment of one 
individual. If one physician uses the inclinometer 
technique and one the goniometer technique for 
evaluating range of motion of the spine, all other 
differences aside, the AMA considers the report of 
the physician who has used the inclinometer more 
valid than the report of the physician who has used 
the goniometer. 
 
Principles for Calculating Impairment 
The spine consists of three major regions: cervical, 
thoracic, and lumbar. Each region is considered only 
a portion of the whole spine (Figure 82, p. 71) as 
follows: 
cervical = 80%; thoracic = 40%; lumbar = 90%. The 
spine as a whole is considered equivalent to the 
whole person for purposes of impairment evaluation. 
For the sake of simplicity, all impairments in this 
section have been adjusted for each regional 

percentage, 
permitting 

their 
expression 

as a percent impairment of the whole 
person. 
 



 
 

In order to calculate total spine impairment: 
 
A. Select the primarily impaired region (cervical, thoracic, lumbar). 
 
1. If applicable, use Table 49 (p. 73) to obtain a diagnosis-based percentage of 
impairment. 

 
2. When using the goniometer, skin marks must be placed over the 
end points (extremes) of the area of the spine being tested. 
Furthermore, the lower arc of the goniometer must move with the lower 
skin mark, thereby accounting for movement that may occur in other 
joints that may add to the perceived excursion of the area of the spine 
being evaluated. 
 
3. Perform at least three measurements of each range of motion, 
and calculate the permitted variability (+/-10% or 5°) based on either 
the maxim-um or median motion values. That is, check whether all 
three measurements fall within reproducibility guidelines by varying 
less than those amounts from either the maximum or median value. 
 
4. If consistency requirements are not met, perform additional tests 
up to a maximum of six until reproducibility criteria are satisfied. If 
testing remains inconsistent after six measurements, consider the test 
invalid and re-examine at a later date. 
 
 
 
 
5. Use the maximum range of motion and find the percentage of 
impairment in the appropriate tables, most of which are found in 
Sections 3.3c to 3.3e of  
Chapter 3. 

 
6. Add all range of motion impairment values for 
the one region; if the region is ankylosed, use the 
largest ankylosis impairment value. 
 
7. To obtain the impairment of the whole person 
due to the impairment of the region of the spine, use 
the Combined Values Chart to combine the diagnosis-
based impairments) with the impairment due to limited 
range of motion or ankylosis. 
 
 
 



 
 

 
B. Repeat the above steps for secondary 
impaired spinal regions, if applicable. 
 
C.  Combine all regional spine impairments into 
a single impairment of the whole person using the 
Combined Values Chart. 
 
D. Identify impairments due to neurological 
deficits (Sections 3. 1i and 3.2f) including 
radiculopathy and peripheral nerve injury, 

inapplicable. Be sure to equate these to 
impairment of the whole person. 
 
E. Combine all radicular and peripheral 
nerve injury impairments with the 
impairment of the whole person due to 
impairments of the spine. 
 
Note: For the purpose of impairment 
evaluation, ankylosis is defined as either: 
(a) complete absence of motion, or (b) 
planar restriction of motion preventing the 
subject from reaching the neutral position of 

motion in that plane. The use of an impairment rating for ankylosis excludes the 
simultaneous use of abnormal motion measurements from the same table. Use Table 
50 (p. 79) if radiographic methods are used to determine impairment due to ankylosis. 
 
 
 
 
B. Impairments Due to Specific Disorders of the Spine 
Consult Table 49 (p. 73) for the rating of impairments due to specific disorders of the 
spine. 
 
Impairments Due to Range of Motion Abnormalities 
 
Cervical Region-Flexion and Extension Abnormal Motion 
 
1. Place the patient in the neutral position (Figure A1). 
 
2. Center the goniometer (Figure A1), with its base in line with the superior border of 
the larynx (C5) and its arm extended vertically along skin marks on the eat Record the 
goniometer reading. 



 
 

 
3. Flexion: With the patient bending the head as far forward as possible (Figure A2), 
follow the range of motion with the goniometer arm. Keep the goniometer arm parallel 
to a line between skin marks. Note that shoulder motion moves the "stable" arm of the 
goniometer. Record the angle that subtends the arc of motion. 
 
4. Extension: Starting from the neutral position with the patient bending the head as far 
backward as possible (Figure A3), follow the range of motion with the goniometer arm. 
Keep the goniometer arm parallel to a line between skin marks. Record the angle that 
subtends the arc of motion. 
 
5. Consult the Abnormal Motion Section of Table 51 (p. 81) to determine the 
impairment of the whole person. 
 
Example: 30° active flexion -from neutral position (0°) is equivalent to 1% 
impairment of the whole person. 
 
6. Add the impairment values contributed by flexion and extension. Their sum is the 
impairment of the whole person that is contributed by flexion and extension 
abnormalities of the cervical region. 
 
Ankylosis 
 
1. Place the goniometer base as if measuring the neutral position (Figure A1). 
Measure the deviation from the neutral position with the goniometer arm and record t 
he reading. 
 
2. Consult the Ankylosis Section of Table 51 (p. 81) to determine the impairment of the 
whole person. 
 
Example: A cervical region with ankylosis at 30° flexion is equivalent to 23% 
impairment of the whole person. 
Consult Table 50 (p. 79) if radiographic methods are chosen to determine impairment 
due to ankylosis. 
 
 
 
 
 
 
 
Cervical Region-Lateral Flexion 
Abnormal Motion 



 
 

1. Place the patient in the neutral position (Figure A4). Note the lateral extension or 
abduction of the arms to steady the shoulders. Place a skin mark over the T1 spinous 
process. 
 
2. Center the goniometer over the back of the neck (Figure A4), with lower arm on the 
T1skin mark and the goniometer axis along midline of the neck. 
 
3. Right lateral flexion: Starting from the neutral position with the patient bending the 
neck to the right as far as possible (Figure A5), follow the range of motion with the 
goniometer arms. Note that shoulder motion moves the "stable" arm of the goniometer 
which is kept perpendicular to the TI skin mark while the upper arm follows the occiput. 
Record the angle that subtends the arc of motion. 
 
4. Left lateral flexion: Starting from the neutral position with the patient bending the 
neck to the left as far as possible, follow the range of motion with the goniometer arm. 
Note that shoulder motion moves the "stable" arm of the goniometer. Record the angle 
that subtends the arc of motion. 
 
5. Consult the Abnormal Motion Section of Table 52 (p. 83) to determine the 
impairment of the whole person. 
 
Example: 30° active left lateral flexion from neutral position (0°) is equivalent to 1% 
impairment of the whole person. 
6. Add the impairment values contributed by left lateral flexion and right lateral 
flexion. Their sum represents the impairment of the whole person that is contributed by 
abnormal latest flexion of the cervical region. 
 
 
Ankylosis 
 
1. Place the goniometer base as if measuring the neutral position (Figure A4). 
Measure the deviation from the neutral position with the goniometer arm and record 
the reading. 
 
2. Consult the Ankylosis Section of Table 52 (p. 83) for the cervical region to 
determine the impairment of the whole person. 
 
Example: A cervical region with ankylosis at 30° right lateral flexion is equivalent to 
25% impairment of the whole person. 
Consult Table 50 (p. 79) if radiographic methods are chosen to determine impairment 
due to ankylosis. 
 
 
Cervical Region-Rotation 
 



 
 

Abnormal Motion 
 
1. Place the patient in the neutral position (Figure A6) while supine; place the 
goniometer in the coronal plane at the crown of the head. 
 
2. With patient rotating the head to the right and left as far as possible (Figure A7), 
record the range of motion in each direction. 
 
3. Consult the Abnormal Motion Section of Table 53 (p. 83) to determine the 
impairment of the whole person. 
 
Example: 20° active left rotation from neutral position (0°) is equivalent to 3% 
impairment of the whole person. 
 
4. Add the impairment values contributed by left rotation and right rotation. Their 
sum is the impairment of the whole person that is contributed by abnormal rotation of 
the cervical region. 
 
Ankylosis 
1. Estimate by the position of the chin the angle at which the cervical region is 
ankylosed. 
 
2. Consult the Ankylosis Section of Table 53 (p. 83) to determine the impairment 
of the whole person. 
 
Example: A cervical region with ankylosis at 20° right rotation is equivalent to 20% 
impairment of the whole person. 
Consult Table 50 (p. 79) if radiographic methods are chosen to determine impairment 
due to ankylosis. 
 

 
 
Thoracolumbar Region-Flexion and Extension 
Abnormal Motion 
1. Place the patient in the neutral position (Figure 
A8). 
 
2. Center the goniometer axis at the midlumbar level 
(Figure A8). Record the goniometer reading with the 
upper arm parallel to T12 and the lower arm parallel to 
the skin mark over the sacral midpoint. 
 
3. Flexion: With patient bending as far forward as 
possible (Figure A9), follow the range of motion. Note 
that the lower, "stable" arm of the goniometer moves 



 
 

as well as the upper. Record the angle that subtends the arc of motion keeping both 
arms parallel to the T12 and sacral skin marks. 

 
4. Extension: Starting from the neutral 
position with the patient bending as far backward 
as possible, follow the range of motion with the 
goniometer arm. Record the angle that subtends 
the arc of motion. 
 
5. Consult the Abnormal Motion Section of 
Table A1 to determine the impairment of the 
whole person. 
 
Example: 20° active flexion from neutral 
position (0°) is equivalent to 7% impairment of the 
whole person. 
 
6. Add the impairment values contributed by 
flexion and extension. Their sum represents the 

impairment of the whole person that is contributed by flexion and extension 
abnormalities of the thoracolumbar region. 
 

Ankylosis 
 
1. Place the goniometer base as if measuring 
the neutral position (Figure A8). Measure the 
deviation from the neutral position with the 
goniometer arm and record the reading. 
 
2. Consult the Ankylosis Section of Table A1 to 
determine the impairment of the whole person. 
 
Example: A thoracolumbar region with ankylosis 
at 20° flexion is equivalent to 24% impairment of the 
whole person. 
 
Consult Table 50 (p. 79) if radiographic methods 
are chosen to determine impairment due to 
ankylosis. 
 
Thoracolumbar Region-Lateral Flexion 
Abnormal Motion 



 
 

1. Place the patient in the neutral position (Figure A10). 
 
2. Center the goniometer with the 
lower arm over a skin mark over the 
sacrum and the goniometer axis 
along the midline of spine (Figure 
A10). The upper arm should cross a 
skin mark over the T12 spinous 
process. 
 
3. Left lateral flexion: With the 
patient bending to the left as far as 
possible (Figure A11), follow the 
range motion with the goniometer 
arms. Note that hip motion moves the 
"stable" arm of the goniometer. 
Record the angle that subtends the 
arc of motion keeping the arm 
perpendicular to the skin marks. 
 
 
4. Right lateral flexion: Starting 
from the neutral position with the 
patient bending to the right as far as 
possible, follow the range of motion 

with the goniometer arms. Note that hip motion moves the "stable" arm of the 
goniometer. Record the angle that subtends the arc of motion. 
 
5. Consult the Abnormal Motion Section of Table 57 (p. 91) to determine the 
impairment of the whole person. 
 
Example: 10° active left lateral flexion from neutral position (0°) is equivalent to 3% 
impairment of the whole person. 
 
6. Add the impairment values contributed by left lateral flexion and right lateral 
flexion. Their sum represents impairment of the whole person due to lateral flexion 
abnormalities of the thoracolumbar region. 
 
 
 
 
Ankylosis 
 
1. Place the goniometer base as if measuring the neutral position (Figure A10). 
Measure the deviation from the neutral position with the goniometer arm and record 



 
 

the reading. 
 
2. Consult the Ankylosis Section of Table 57 (p. 91) to determine the impairment of the 
whole person. 
 
Example: A thoracolumbar region with ankylosis at 10° right lateral flexion is 
equivalent to 10% impairment of the whole person. Consult Table 50 (p. 79) if 
radiographic methods are chosen to determine impairment of the whole person. 
 
Thoracolumbar Region-Rotation 
Abnormal Motion 
Since a goniometer cannot be used to measure thoracolumbar rotation, reproducibility 
that satisfies validity criteria is impossible. Therefore, rotation is not measured. 
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